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Preface 

I ORIGINALLY BEGAN to write this book because I 
was angry. While studying for my doctorate in ecology I 
had become interested in the effects that spilled radioac- 
tive materials could have on natural and man-made 
ecosystems. Since I was doing field research in an area 
liberally sprinkled with Minuteman missile silos, it was 
not long before my interests expanded to include the 
ecological consequences of a full scale thermonuclear 
war. 

My concern about these effects naturally led me 
into contact with a group of disarmament activists, in 
whose company I visited a SAC bomber and missile 
base for a tour of the facilities. I also attended a series of 
meetings sponsored by the group in which they showed 
anti-nuclear weapons films and presented talks by 
prominent disarmament speakers. It was during those 
meetings that I first began to be really alarmed�bu t not 
the way you might think. 

The basis for my concern was the bumbling incom- 
petence of the disarmament activists. Their stated goal 
was to draw people into their meetings, educate them 
about the dangers of the arms race, and eventually 
initiate a public drive to have the weapons abolished. 
But the disarmament people I knew were absolutely 
incapable of motivating the public to follow their 
banner. The effect of their presentations was only to 
discredit themselves and encourage the audience to 
leave early. 

How would you feel if you went to a "peace"meet- 
ing and were forced to watch films or slides of burned, 
mutilated, and dismembered human beings? What 
would be your reaction to a prominent expert who 
insisted that there was no way you could save yourself� 
that a nuclear war would utterly destroy mankind? The 
people I saw at those meetings were sickened, discour- 
aged, and disgusted. They had come because they were 
mildly interested in "doing something" about nuclear 
weapons, but they departed with the impression that 

disarmament activists were masochistic deviates who 
enjoyed torturing themselves (and others) with images 
of pain and despair. The audience felt brutalized and 
repulsed, and reacted with condemnation not for the 
weapons but for the people who had run the meeting. I 
have since become convinced that this condition is char- 
acteristic of most disarmament groups. It’s no wonder 
that their efforts never get anywhere. 

This incompetence was disheartening to me, but I 
was more concerned by the lack of truthful information 
in the talks and films. Having read the original research 
on nuclear weapons effects, I was painfully aware of the 
distortions and outright lies which the films and speak- 
ers were passing off as "the truth about nuclear war." Let 
me give you some examples. 

One speaker who had participated in the design and 
construction of the first atomic bomb was asked by a 
member of the audience, "Where can I go to avoid being 
caught in fallout after an atomic attack?" The speaker 
replied, "Oh, maybe the north coast of Alaska." From 
my studies I knew that there are many areas of the 
United States which stand very little chance of getting 
any fallout at all, even in the event of an all-out attack on 
our cities. The speaker was apparently not too interested 
in the facts. 

On a different occasion a speaker was asked, "What 
would you do right now if the bombs started falling?" He 
made a gesture of resignation and replied, "What could I 
do? Nothing.’" This speaker was standing in a seminar 
room within a well-shielded steel and concrete building 
of considerable size, complete with two cafeterias, rest- 
rooms, a first aid station, a bowling alley, and a book- 
store. What could he have done? He could have grabbed 
a bite to eat, selected a good book, and sat down in 
safety to wait it out. Somehow that wasn’t the impres- 
sion I got from his answer. 

My objections were not entirely local, however. 
One evening I was listening to a National Public Radio 



broadcast about the dangers of nuclear war when I 
heard a supposedly knowledgeable "expert" remark that 
nuclear war was unthinkable because "the National 
Academy of Sciences has recently shown that a nuclear 
war would kill everyone in the northern hemisphere." 
This remark hit me particularly hard. I had just finished 
reading the NAS report in question and it had said 
nothing of the kind. In fact, the report had been harshly 
criticized because it had not made any such statement. 
The real NAS conclusion was that there is nothing about 
a nuclear war which can exterminate the human race.1 

The truth doesn’t count in the disarmament debate. 
There is no need to lie to people about the effects of 

a nuclear war. The truth is bad enough. The damage 
done by making the threat seem worse than it really is 
cannot be easily dispelled. The exaggerated tales of total 
annihilation convince people that survival is impossible. 
This is not true. For most Americans, survival of at least 
the first few weeks following a nuclear attack is not only 
possible, it is almost unavoidable. With careful prepara- 
tion, any family or small group of people can insure its 
own survival under such conditions and also through 
the long period of recovery to follow. 

I feel that the "survival" message is a much more 
useful approach to educating people about the dangers 
of nuclear war than the "disarm or die" approach 
because it is positive and hopeful. There will be no 
political solution to the nuclear arms race until the 
American people make a potent political issue of the 
matter, and there will be no such mobilization until they 
can be shown a way to discuss the subject without 
brutalizing themselves in the process. It is clear (at least 
to me) that an audience will be much more receptive to a 
speaker who tells them that they are going to live than 
they will be to someone who insists that they are all 
going to die. 

There was something else that made me mad 
enough to write this book. I decided to check into the 
official disaster preparations provided for us by Uncle 
Sam. The simplest way to do this was to go down to the 
local courthouse and interview the county director of 
civil defense. The fellow was a retired policeman who 
worked half time covering the paperwork of an office 
where he officially had nothing to do except "be ready" 
all the time. In that office I heard a sincere tale of woe. 

This man took his job seriously and was very frus- 
trated by the condition of the civil defense system. He 
told me of "the good old days" when the fallout shelter 
boom was at its peak and the CD officers had located, 
labeled, and stocked enough shelters to house half the 
population of the country, if necessary. Since then, he 
sighed, funding for civil defense had dropped sharply in 
each succeeding year. The food and medications stock- 
piled in the 1960s had been cycled off the shelves and not 
replaced. Emergency field hospitals and generators had 

lapsed into disrepair and had been junked. Our city 
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 had detailed 
evacuation plans, intended to get the people out of the 
danger area and into a safe "host community" when 
international tensions became dangerous. I listened in 
amazement as he described the monumental task of 
uprooting hundreds of thousands of people and ship- 
ping them from one city to another. He pointed out that 
the 50,000 refugees destined for our area would find 
enough "extra" space in local homes and buildings to 
accommodate them. He was not very confident about 
being able to feed and medicate the extra people, how- 
ever, nor was he very enthusiastic about how the locals 
would react to the imposition. 

Then I asked him what he would be able to do for us 
(and the refugees) if the atomic attack actually took 
place, destroying the cities the refugees had left and 
possibly the bulk of civilization too? He thought that 
one over for a long time and then replied, "Nothing. All I 
could do would be to go home, get out my personal 
disaster supplies, take them down in my shelter, and 
shut the door after me." 

I have looked into the national civil defense situa- 
tion more closely since that time, and it is appalling. The 
people involved know what to do, but they have virtu- 
ally no money with which to do it. In fact, a friend in the 
business recently informed me that President Carter has 
quietly ended what little civil defense research had been 
going on. I guess it’s not "nice" to think that we might 
need the information. 

The last step in deciding to write this book occurred 
when I read Mel Tappan’s Survival Guns, an encyclo- 
pedic tour of the world of survival and combat fire- 
arms.2 Tappan’s orientation was toward the needs of 
"retreaters" and "survivalists." These are people who 
plan to survive any possible collapse of civilization by 
becoming self-sufficient for the duration of the distur- 
bance. Many have formed "retreat groups" by banding 
together and buying rural property which they intend to 
occupy when life in the cities becomes too dangerous. I 
had never heard of retreaters or survivalists, but a little 
research uncovered the fact that there are many thou- 
sands of such people throughout the country, with their 
own newsletters, newspapers, literature, and celebrities. 
This appeared to me to be an audience which would be 
interested in how to survive a nuclear war, and who (to 
judge from survivalist literature) had some fundamental 
gaps in their knowledge of what they were up against. 

I went out and made an effort to meet retreaters and 
discovered some interesting things. Some survivalists 
are crazy. Others are simply prudent and want to be sure 
that their families will be safe in the event of some 



widespread danger, such as an earthquake, hurricane, 
economic collapse, or nuclear attack. Survivalists don’t 
have a strong political identity. I have met people from 
the right, left, and middle of the political road who were 
making virtually identical survival preparations. I was 
surprised to find whole factions of the movement moti- 
vated by religious reasons (Methodists and Mormons, 
largely). Some groups were very involved with guns 
and physical defense; others had no guns and were more 
in favor of a spiritual defense. Some people are prepared 
to survive for several years completely cut off from 
outside help. Most have prepared for one year of self- 
sufficiency. A few are satisfied with emergency prepara- 
tions good only for a period of a few weeks. Most 
survivalists currently have their collective eye on the 
nation’s economy, expecting a collapse any moment. 
Some are more concerned with racial tensions, or the 
possibility of famine. (Incidentally, I have used the 
terms "survivalist" and "retreater" interchangeably in 
this book, but the reader should be aware that many 
people don’t like to be called "retreaters." They think 
it sounds cowardly.) 

So I joined the retreat movement. I searched 
through lengthy shelves of government publications, 
interviewed experts, purchased equipment to test in the 
field, learned to shoot, hunt, garden, grind grain, bake 
bread, build fallout shelters, predict fallout patterns, 
recognize wild food plants, and even went so far as to 
learn how to be my own doctor (sometimes). When I 

finished, I called up the publisher of this book and told 
him what I had in mind. A year later, here it is. 

Surviving a nuclear war, or any catastrophe, 
requires a little luck. That is inescapable. With effort, 
preparation, and foresight, the amount of luck required 
becomes small, however. There are no insurmountable 
obstacles. I know this for a fact. I have actively sought 
out the truth behind the rumors, questioned the experts, 
brought my own scientific training to bear on evaluating 
their conclusions, and I know that the nightmare of total 
annihilation is nothing more than a figure of speech. An 
overworked figure of speech. 

Nuclear war will be the greatest social and biological 
catastrophe our world has ever known. It will be 
unprecedented, but it will not be difficult to survive it. 
All you have to do is make an effort to understand the 
problems it will pose for you, and then systematically 
eliminate them one at a time. It can be done. This book 
tells you how. 

And if in the course of reading you should happen 
to learn a little bit more about the threat which nuclear 
weapons pose to us, and if you should happen to listen a 
little more critically to the words of our politicians, and 
if you eventually contribute in some way to eliminating 
the problem . . . that would be all right with me, too. 

Bruce D. Clayton, Ph.D. 
1979 

Notes 

1. "Long-term Worldwide Effects of Multiple Nuclear Weapons Detonations," a report of the 
National Academy of Sciences, 1975. 

2. Mel Tappan, Survival Guns (Rogue River, Oregon: The Janus Press, 1976-77). 
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If s a Disaster! 

I HAVE DESIGNED Life after Doomsday as a com- 
prehensive survival manual intended to give a family or 
small group of people the information necessary to pre- 
pare for and survive a major disaster with a minimum of 
discomfort. Although my main thrust is toward surviv- 
ing a full-scale thermonuclear war, I have considered 
many other disasters, both natural and man-made, and 
have provided for them in the survival plans. Whether 
your main concern lies with famine, disease, natural 
catastrophes, political disruption, economic collapse, or 
the slow and inevitable depletion of our natural resour- 
ces, you will find the survival information you need 
within these pages. 

When discussing the subject of do-it-yourself civil 
defense preparation, I have often been asked questions 
like "But what are you afraid of?" or, "Isn’t it a little 
paranoid to be stockpiling food and things?" I have 
never known quite how to answer these questions. It 
seems to me that there are people who see the world as a 
somewhat risky place, and then there are others who just 
can’t see any risks at all. I tend to regard the latter 
group as color-blind to danger�perhaps "danger- 
blind" would be the best term to describe them. The risks 
we take simply by living in the United States during the 
twentieth century are real and ever-present, and I don’t 
think it’s paranoid to recognize them. My attitude is that 
there is a little danger in everything we do and it is 
reasonable to take precautions to minimize our risks. 
The alternative is to assume you are safe until circum- 
stances prove you wrong. 1 just can’t go along with that 
policy. 

But paranoid or not, the question "What are you 
afraid of?" is one that really should be answered. If you 
are considering taking steps to see that you, your family, 
and perhaps a small circle of friends will be able to 
survive some kind of danger, it is reasonable to wonder 
just what kind of catastrophe concerns you. This chap- 
ter is a brief summary of the possible troubles which an 

American might have to face within the next few years. 
It is intended as a complete listing, a sort of whirlwind 
tour of the worst nightmares of mankind. Several of 
these disasters are virtually certain to happen, others are 
very unlikely, and a few might even be impossible. Most 
would be temporary problems which would force you to 
depend on your own resources for a few weeks at most. 
One or two of the others, however, could shatter West- 
ern civilization completely. 

All of these crises are survivable in comfort and 
security. It takes time, effort, and the expenditure of 
some money, but the result is well worth the investment. 
The result is saving your life. 

Famine 
Starvation is an old companion of mankind. To 

those of us who have never been hungry except when 
dieting, the idea of wanting food and not being able to 
get any is hard to imagine. But it has happened, and 
under certain circumstances it could happen to us today 
in America. Simply because we do not fear hunger does 
not mean we will never be hungry. 

There are numerous examples of crop failures in 
history; these are usually due to severe weather or fungal 
plant diseases. Before the 1880s there were no effective 
fungicide treatments, and the airborne spores of food- 
destroying blights sometimes laid waste to the crops of 
entire countries�even continents. Crop failures wer e 
common, and famine frequently followed. 

The best known example of such a crop failure was 
the potato murrain of Ireland, which struck in the 1840s. 
The Irish peasants were dependent on the potato for 
food, with each family eating about thirty-two pounds 
of potatoes each day. The potatoes and a little pepper 
water made up their entire diet. Then, in 1846, a new 
disease struck without warning. A contemporary wit- 
ness wrote: 
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On July 27th ... I passed from Cork to Dublin, and this 
doomed plant bloomed with all the luxuriance of an 
abundant harvest. Returning on August 3rd, I beheld 
with sorrow one wide waste of putrifying vegetation. In 
many places the wretched people were seated on the 
fences of their decaying gardens, wringing their hands 
and wailing bitterly at the destruction which had left 
them foodless.1 

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 which 
were soon exhausted. Millions died. 

When a new disease of wheat appeared in India 
during World War II, the wheat crop was so severely 
reduced that many Indian peasants starved. India’s 
grain reserves would have been adequate to meet the 
demand, but a combination of government bungling 
and private greed raised the price of grain so high that 
the food was unavailable to the common person. Unable 
to grow food and unable to buy it, the peasants simply 
died.2 

In the United States, crop failure due to infectious 
disease has not been common, but it has occurred. In 
1946, for example, another new grain disease appeared. 
This one, called "crown rust," appeared in oat fields 
from Texas to New York and from Florida to Idaho, 
producing a severe reduction in the oat crop of that year. 
As recently as 1970, a totally new strain of fungus 
appeared and threatened to destroy the American corn 
crop. We were fairly lucky that time because it happened 
to be a dry year, unfavorable to a fungus, and only 15 
percent of the crop was lost. The discovery that the 
entire corn crop, coast to coast, had no resistance to the 
new disease was very disturbing, however. Changes in 
corn genetics were quickly made, steps toward chemical 
control of the disease were taken, and the situation was 
rapidly brought under control.3 

What would happen if a new disease should break 
out and destroy a major American crop in the next few 
years? It isn’t likely that we will starve because we have a 
diverse economy based on a wide variety of grain and 
feed crops, not to mention table vegetables and fruits. 
That does not mean that we would not suffer in any way, 
however. If the corn crop had actually failed in 1970, the 
price of feed grain for poultry and livestock would have 
risen out of sight. Food prices would have followed. The 
impact on the economy would have been very serious, 
increasing inflation and upsetting the international bal- 
ance of trade. Only if the new disease appeared in con- 
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 next 
ice age is coming, and all kinds of dire predictions have 
been made concerning this over the last few years. I 

think we can safely ignore ice ages, but there are other 
possibilities which leave me feeling a little uneasy. One 
of these was described in a CIA report issued recently 
which pointed out that our entire agricultural science is 
based on the kind of weather we have had over the past 
thirty years.4 The report also pointed out that the last 
thirty years have been a very unusual period of good 
growing weather, the best since the Middle Ages. There- 
fore, all of our agricultural techniques are based on 
weather conditions which are not normal and which 
could revert to more typical weather at any time. I 
examined the evidence behind this conclusion and 
found it pretty disturbing. 

The weather during 1976, the year following the 
CIA report, seemed to bear out investigators’ predic- 
tions of poor farming weather and severe variations in 
rainfall.5 California had been suffering from a drought 
during the preceding year, and there was some optimism 
in February when rain and snow storms arrived in the 
Los Angeles area. It turned out that the worst drought in 
seventy years was destined to go on a little longer, 
unfortunately. Later, Oklahoma received 1/3 inch of 
rain, and the governor called on the entire state to pray 
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 showed 
that, due to prolonged drought, wind erosion in the 
Great Plains had spread over the largest area in twenty 
years. 

June brought floods in Georgia, Texas, and South 
Dakota. Part of Georgia was declared a disaster area 
because of flooding, as were areas of South Dakota that 
suffered from flooding and mudslides. The Texas inci- 
dent involved 7 1/2 to 12 inches of rain that fell in 
Houston 
in twenty-four hours; this was more than the city’s storm 
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 residents of flooded 
farm counties. A week later, severe thunderstorms hit 
Buffalo and Rochester, New York, knocking out utili- 
ties and flooding homes. California’s record-breaking 
drought continued to destroy crops and livestock. 

In August, while heavy rains were flooding Miami, 
Florida, the governor of Nebraska declared over half of 
his state to be an official disaster area. It still hadn’t had 
any rain. Neither had North Carolina, where the city of 
Raleigh banned all unnecessary use of water to conserve 
enough for drinking. A sudden September shower in 
Palm Desert, California, produced a flash flood that 
damaged 100 homes. October brought floods and a state 
of emergency to Pennsylvania, while Oregon was seed- 
ing clouds for rain. The overall picture is certainly not 
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one of even, reliable agricultural weather. 
Don’t think that weather doesn’t change. It does. 

Sunny southern California was a hurricane coast as 
recently as the early 1800s, for instance.6 It looks like our 
world population, which has grown by 50 percent over 
the last thirty years, may soon have to subsist on food 
grown in droughty summers punctuated by abrupt 
downpours and unpredictably early snowfalls. When 
you hear people complain about poor crops, remember 
the CIA report. 

Famine does not have to be only the result of crop 
failure, however. Food shipments could be halted very 
easily in our country if truck and rail transportation 
were interrupted for any reason. If the trucks don’t 
arrive, the supermarkets don’t have any food to sell. 
Floods, winter storms, prolonged labor strikes, and high 
inflation can produce starvation even When the fields (or 
warehouses) are full of food. 

The Indian grain famine of the 1940s, when food 
was too expensive to buy, is one example of this kind of 
emergency. Another is provided by the 25 million Rus- 
sians who starved to death in the 1920s, following the 
end of World War I and the Bolshevik Revolution. 
Although the country was suffering from years of war 
and revolution, there was still a little grain in the ware- 
houses. Unfortunately, it was doled out to only a few. 
Workers received full rations, but formerly upper or 
middle class families received almost nothing. An eye- 
witness in 1919 wrote: 

I met a woman and child, ragged and thin as skeletons, 
the child crying constantly with an unchanging expres- 
sion of terror. The mother said that the child was 
hungry, and asked for a piece of bread, as they had not 
eaten in twenty-four hours. I opened my purse, but the 
woman turned away saying, "No, not money, but 
bread." 

I   have  seen   children,   hardly   clothed,   hollow 
cheeked and with forms like shadows, on their knees in 
the street trying to pick from between the paving stones 
grains of wheat that had fallen from a torn sack. I have 
seen   before   bakeries   men,   women,   and   children 
stretched on the cold stones, awaiting through days and 
nights their turn to eat their meager ration of bread and 
then often falling exhausted and dying at the doorstep 
before they receive it.7 

As the famine worsened, people fled from the cities to 
live with relatives in the country. Of those who stayed in 

Petrograd (because they had nowhere to go), over 
40,000 died the following October when winter set in. 
Overall, the population of the city fell from 2.5 million 

to 300,000. 
What would you do if the cupboards were bare, the 

stores were empty, and there was a long winter ahead? 

Epidemic Disease 
Disease is another old enemy of our species and has 

played a very large part in our history. As modern 
Americans, many of us have never seen a friend or 
relative die of an infectious disease, and we tend to think 
that modern medicine can cure anything. It isn’t true, 
and of all the biological threats to civilization, the 
danger of pestilence is one of the most real and 
frightening.8 

There are many diseases to which humans are 
vulnerable. Cholera and smallpox have been two of the 
worst in the history of our country, but for the sake of 
discussion plague and Lassa fever will be described. 
Plague is one of the oldest diseases of man, and Lassa 
fever is one of the newest. Each tells us something about 
our vulnerability. 

Plague is a disease of mammals, usually wild and 
domestic rodents, but includes humans in some circum- 
stances. It has been known and feared since the third 
century, and three major pandemics have occurred. The 
first took place in the sixth century and killed an esti- 
mated 100 million people in Europe and Asia. The 
second, which killed 75 million, happened in the four- 
teenth century and is remembered as the "Black Death" 
because of skin discoloration suffered by the victims. 
Fifty million people died in Europe alone, which was 
about one quarter of the entire population. (Imagine the 
calamity if every family of four in your neighborhood 
lost one member to a disease.) The third pandemic 
began in China in 1894 and spread to the United States 
by 1900. Casualties were not severe, but the disease is 
still with us�waiting quietly in the rodent populat ion 
of the Southwest. 

In the United States, plague is known to be present 
in California, Oregon, Washington, Utah, Idaho, Nev- 
ada, New Mexico, Texas, Louisiana, Florida, Michi- 
gan, Arizona, Colorado, Montana, Wyoming, Kansas, 
North Dakota, and Hawaii, as well as areas in Mexico 
and Canada. It is carried by wild rats, ground squirrels, 
mice, marmots, owls (which eat rodents), gophers, 
badgers, rabbits, prairie dogs, and chipmunks. Ticks, 
lice, and bedbugs occasionally serve as carriers from the 
animals to humans, but usually the disease is transmit- 
ted from a wild rodent to a domestic rat, from the rat to a 
flea, and from the flea to a human victim. 

The victim feels fine for two to four days after being 
bitten and then quickly gets very sick with chills, fever, 
headache, vomiting, delirium and other unlovely symp- 
toms. Untreated, the disease is 50 to 90 percent fatal, 
death occurring within a week of the first symptoms. 
The only good thing about it is that the person who has 
been bitten by the flea will probably not infect anyone 
else, unless all are sharing fleas and lice. 

Unfortunately, about 5 percent of the sufferers 
develop lesions in their lungs, and soon they begin to 
cough plague germs into the air. Anyone who inhales 
these germs is virtually doomed. The new victim soon 
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begins to cough, too, and the plague can then spread 
from person to person like wildfire. Without immediate 
treatment with antibiotics, a victim of airborne plague 
has only one to five days to live. It is always fatal.9 

Could an epidemic of plague get started in the 
United States in this antiseptic age? It would not be 
surprising to hear that five people had died of this 
disease in far-away Madagascar in June, 1976. After all, 
those primitive tropical republics don’t have the medical 
facilities we do, and their grasp of sanitation is almost 
nonexistent. It’s more disturbing to realize that in the 
same month a twenty-two year old woman was diag- 
nosed as a plague victim in Colorado, and a twelve year 
old boy developed the disease in New Mexico.10 That 
spring saw our worst series of bubonic plague cases in 
recent years, with eleven victims and two deaths spread 
over six western states. In 1976, there were a total of 
sixteen plague cases in the United States, followed by 
fifteen cases in 1977. One episode involved the develop- 
ment of plague pneumonia (the contagious form) in 
three widely separated victims, in California, New Mex- 
ico, and Arizona. Only one of them recovered. Fortu- 
nately, these patients lived in areas of low population 
density where the spread of the disease could be halted 
easily. Under the circumstances, though, one can’t help 
but wonder how long it will be before an illegal alien 
with a fleabite sneaks into the barrios of Los Angeles 
and then refuses to see a doctor when the coughing and 
fever set in. He’ll cough, his friends will cough, their 
friends will cough.... It would not take much to start an 
epidemic, and even a few cases could cause a serious 
panic. The Black Death is more than a disease; it is a 
legend. People run from it in terror, and in so doing 
spread the disease wherever they go. 

You have probably heard of plague, but what 
about Lassa fever? This was a completely new and 
unknown disease that first appeared in Nigeria in 1969 
and which eventually killed over two-thirds of the peo- 
ple who caught it. The first known case was a missionary 
nurse who died within ten days of getting sick. The next 
case was a second nurse who had cared for the first one 
during her illness. Then another nurse died, then 
members of the hospital staff, then the doctors, then 
visitors. A victim was flown from Nigeria to New York 
so the disease could be studied and identified. Soon two 
scientists at the Yale arbovirus research laboratory were 
sick. One of these workers had not been exposed to the 
disease specimens at all. When he died, all work was 
stopped at once. The disease was too dangerous to 
study. 

The one-third of the patients who survived did so 
only with the help of elaborate modern medical support 
devices. They recovered only slowly, suffering from 
nerve damage and extreme debilitation. The first survi- 
vor lost twenty-eight pounds in three weeks before her 

condition stabilized. Untreated victims all died. 
It’s frightening to think that new deadly diseases 

can arise for which medical science has no treatment, 
but to me the really chilling part of this story is that a 
patient sick with an unknown and extremely dangerous 
disease was casually put on board a jet flight full of 
tourists, who were all exposed and who subsequently 
scattered all over the country. During the outbreak of 
the disease in Nigeria, missionaries, Peace Corps per- 
sonnel, and tourists were traveling in and out of the area 
constantly. Lassa fever didn’t turn out to be routinely 
infectious, since the viral particles had to be passed from 
one person to another through body fluids such as blood 
or urine, but occasional patients who project virus-laden 
drops of mucus during coughing are not unknown. 
Except for the comparative rarity of these infectious 
cases, Lassa fever might have provided us with a lesson 
in epidemic disease which we would have remembered 
for a long time." 

The danger has not passed, however. In March of 
1976, another Lassa fever victim passed through Dulles 
airport in Washington, DC, exposing 300 fellow trav- 
elers who rode the same jumbo jet across the Atlantic.12 

Public health officials scattered to seventeen states to 
locate and examine these potential victims. All turned 
out to be well. In August, yet another case appeared, this 
time in Toronto, where health authorities closed the 
hospital and quarantined it until they could be sure that 
the patient was no longer contagious. Eleven people 
were found who had been in contact with this patient, 
and some of them were discovered just as they were 
beginning to get sick. The pattern was repeated in May 
of 1977, when an English air traveler came down with 
the disease shortly after returning to London from 
Africa. Again the search for fellow air travelers was 
undertaken, made more difficult this time by the fact 
that they had scattered to various countries, not just to 
different portions of one country. The dimension that 
modern air travel adds to epidemic disease is that a 
serious outbreak in one country can spread all over the 
world in days or weeks. It’s a very alarming thought. 

There is a serious danger of the United States 
suffering an epidemic of a more familiar disease some- 
time soon. Public health officials report that less than 
two-thirds of today’s school children have been immun- 
ized against the common childhood diseases of polio, 
diphtheria, measles, pertussus, and mumps. Young par- 
ents, and to some extent young doctors, have never seen 
a polio epidemic and tend to think that such diseases are 
things of the past. Epidemics aren’t things of the past. 
We only have to wait long enough to see all that suffer- 
ing take place again.13 

Would you know what to do if a life-threatening 
disease spread into your community? 
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Natural Catastrophes 
Mother Nature occasionally produces phenomena 

which put us at a temporary disadvantage by interrupt- 
ing utilities and medical services, and by hindering 
transportation. From time to time citizens of quiet, 
comfortable communities find themselves thrown on 
their own resources for a matter of days or weeks before 
life returns to normal patterns. These traumas do not 
normally threaten civilizations, but they do threaten 
lives. And they seem to happen all the time. 

I had an experience recently which illustrates the 
power of winter storms and blizzards. As part of a 
business trip to Washington, DC, I had a brief layover in 
New York. I was sitting in Kennedy International Air- 
port on a Thursday night waiting for my flight when it 
began to snow outside; in the space of an hour, about six 
inches of snow accumulated. Two hours later, when the 
plane was scheduled to leave, there was over a foot of 
snow on the ground and it was still coming down. Forty- 
mile-per-hour winds were preventing the ground service 
crews from clearing the runways and de-icing the planes. 
Naturally the airport had to be closed. 

I spent two full days sitting in that terminal because 
the storm didn’t let up. The snow became so deep that it 
was impossible to leave by any means. No buses or trains 
were running, and the few taxis willing to brave the 
six-foot drifts were charging hundreds of dollars for a 
ride into the city. Although the airline provided us with 
meal tickets to the cafeteria in the building, the three or 
four hundred of us trapped in the terminal had to shift 
for ourselves when it came to anything else. I talked the 
gate agents into raiding the parked airplanes for 
blankets and pillows after seeing too many cold children 
lying huddled together on plastic airport furniture or on 
ice-cold marble floors. The experience gave me a lot of 
time to think about survival preparation during large- 
scale emergencies. Fortunately the delay was only forty- 
eight hours, because I had developed two large, raw skin 
infections that almost covered my shins, and there was 
no way for me to get to a doctor until the snow had been 
cleared away. It made me wonder what I would have 
done if there had been no doctor to turn to at all. 

Later, I went over the newspaper accounts of the 
storm and learned that the snowfall had been the heavi- 
est in nine years and had caused the collapse of numer- 
ous roofs, including a supermarket and a 3,500-seat 
auditorium. Some neighborhoods were still snowbound 
the following Monday. One hospital ran out of supplies 
and food as early as Sunday morning, only three days 
after the trucks stopped running. Hospital staff 
members hiked through the drifts to purchase food for 
the patients. They said people gave them odd looks 
when they bought grocery baskets full of bread. I sup- 
pose they did.14 

Summer storms, too, can threaten human life and 

property. The tornadoes of the Midwestern states kill an 
average of 100 people each year, striking with unbelieva- 
ble frequency from Colorado to Carolina, and from the 
Gulf Coast well past the Canadian border. Throughout 
this region an average-sized county (about fifty miles 
square) receives a tornado every year or two, and in 
central Oklahoma this average rises as high as .3 to 4 
twisters each year. (See figure 11 for an illustration of 
tornado frequency in the United States.) Occasionally, 
flurries of tornadoes strike the Midwest with devastating 
results. The estimated 100 tornadoes that swept through 
Georgia, Alabama, North Carolina, Tennessee, Virgi- 
nia, West Virginia, Kentucky, Ohio, Indiana, Illinois, 
Michigan and Ontario during eight hours on the night of 
April 2, 1974, represent one of the worst of these disas- 
ters. These tornadoes killed 324 people and severely 
damaged scores of communities, leaving thousands of 
people homeless. Xenia, Ohio, a town of 25,000, was hit 
particularly hard, with half of its homes destroyed. For- 
tunately, there had been sufficient warning for the 
inhabitants to take shelter in basements, and only 30 
were killed. 

A similar rash of tornadoes occurred on April 11, 
1965, when forty-seven funnels killed a total of 257 
people in Indiana, Ohio, Michigan, Wisconsin, and Illi- 
nois. The greatest single disaster caused by a tornado 
was the result of a single twister that ravaged Missouri, 
Illinois, and Indiana in 1925. It took 689 lives. Since that 
time, there have been eleven tornadoes which have each 
taken over 100 lives; six killed more than 200. All caused 
massive destruction of homes, utilities, and communica- 
tions.15 

Hurricanes are another natural disaster to which 
millions of Americans are subject each year. The fre- 
quency of hurricanes varies, but on the average one 
passes over some section of the United States every year. 
Between 1900 and 1969, these storms killed a total of 
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 can 
threaten life and property over areas hundreds of miles 
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 Gulf Port, 
Biloxi, Bay St. Louis, and Pass Christian; these towns 
were subjected to winds in excess of 205 miles per hour. 
Every house suffered damage, and in Bay St. Louis half 
the main business section of town simply disappeared 
into the sea. One hundred thousand people were evacu- 
ated from the coastal area of Mississippi and Louisiana, 
but the storm soon raged inland up the Mississippi 
valley into unprepared states. Within twenty-four 
hours, it had turned to the east. Three days after first 
crossing the coast, Camille passed over Virginia and out 
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into the Atlantic. In its wake were hundreds of dead and 
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 least 75 
people (111 were missing).16 

Flash floods, of course, do not require hurricanes in 
order to take place. Small flash floods are really quite 
common, so much so that we tend to ignore them. 
Larger floods occur more rarely, and we ignore them so 
successfully that many people living in the path of flood- 
waters don’t even realize it. 

For instance, there was a time during this century 
when most of the Los Angeles basin was under water. 
Between February 18 and 24, 1914, over nineteen inches 
of rain fell in the San Gabriel mountains north of Los 
Angeles, and since the ground was already saturated by 
previous rain storms, the entire deluge ran off into the 
Los Angeles and San Gabriel rivers. These rivers are dry 
most of the year, but that February they suddenly began 
to flow with a volume equivalent to the Colorado River 
at full flood. Other canyon streams contributed almost 
as much water. On the 19th, the streets of Los Angeles 
were beneath two feet of water and the city had been cut 
off from outside aid. On the 20th, hundreds of acres of 
Orange County were under water, and Long Beach had 
become an island. The entire area between the present 
civic center and San Pedro harbor was submerged. Tele- 
graph lines were washed out, as well as bridges, roads, 
public utilities, and countless orange groves. Santa Bar- 
bara was cut off and isolated. Flood waters in the moun- 
tains destroyed so many bridges that passenger trains 
became trapped on mountain grades, unable to advance 
or retreat because of washed out tracks.17 

The actual toll in lives after the waters receded was 
fairly small, due mainly to the fact that most of the 
inundated area was devoted to citrus farming. If such a 
flood were to take place today, the price would be much 
higher because those former orchards are now a megalo- 
polis of suburban housing tracts. Virtually none of these 
people know about the 1914 flood. The fact that Califor- 
nia’s prolonged drought has at last ended in the equival- 
ent of two years’ worth of rain in the space of three 
months underlines the ever-present possibility of a re- 
currence. Even the best flood-control efforts sometime 
succumb to floods so bad they only occur once in a 
century. 

Since we’re discussing the perils of life in southern 
California, it’s appropriate at this point to shift to the 
subject of wildfire. Forest fires and grass fires can be 
natural disasters anywhere in the country, but the 
explosive vegetation of the California foothills is partic- 
ularly dangerous. The chaparral brushlands are plant 
communities that seem to actually encourage holocaust 
fires. Naturally, thousands of Californians have built 

expensive houses on chaparral-covered hills. 
Having conducted field research on fire history in 

chaparral, I once made myself unpopular while visiting 
friends by saying that I wouldn’t want to live where they 
did, in spite of the beautiful view from their brushy 
hillside lot. A few months later the Santa Barbara fire of 
June, 1977 destroyed their house along with 185 others. 
They had seen the fire coming but had barely had time to 
pack their most valued possessions into the car before 
the flames got too close. Then they couldn’t find the car 
keys. There was no time to search. They got away with 
their lives and were pleased to have saved that much. 
They were fortunate that there was a road leading away 
from the fire; in many rural residential areas the roads 
lead up the canyons and stop in a dead end. When a fire 
comes up the canyon there is no place to go.18 

The subject of wildfire leads naturally to a related 
topic�that of volcanic eruptions. You probably don’ t 
think you are in any danger from a volcano, and unless 
you live in Alaska, Washington, Oregon, California or 
Hawaii, you are right. Unfortunately, a large volcanic 
eruption can have effects on the weather that might one 
day make us all feel a little insecure. Major volcanic 
eruptions such as that of Krakatoa, Java in 1883, or Mt. 
Tambora, Indonesia in 1815 can inject incredible 
amounts of dust into the atmosphere, reducing the 
amount of sunlight reaching the earth’s surface by as 
much as 20 percent. The effect lasts only one to three 
years, but in the meantime a world-wide drop in temper- 
ature can take place. The Mt. Tambora eruption pulver- 
ized six cubic miles of rock and injected the resulting 
dust high into the atmosphere. It produced actual fam- 
ines in Europe and North America by causing repeated 
blizzards and hard frosts throughout the summer of 
1816. Crops were very scarce that year. Four similar, but 
smaller, eruptions have taken place within the last 
century.19 

Of course, if you do happen to live near an active 
volcano, you are certainly aware of the problems it is 
capable of presenting to you: molten lava, heavy rains, 
volcanic ash which can pile up and turn to thick mud 
when the rain hits it, the rock "bombs" which fall out of 
the air, the poisonous and sometimes superheated gases, 
and, lastly, the earthquakes which accompany volcanic 
activity. I visited Hawaiian Volcanoes National Park in 
1971 a few days after an eruption and walked around on 
a still-hot lava flow that had cut off the island’s main 
coastal highway, forming an absolutely impassable 
roadblock. It was very impressive. The barrier was too 
hot to bulldoze or blast, too insecure to build a road 
over, and too big to go around. Islanders were lucky 
they had another highway paralleling the coast a few 
miles inland. On another occasion, I visited the ruins of 
Pompeii, Italy, the town buried for centuries under 
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millions of tons of volcanic ash until its excavation by 
modern archaeologists. The ruins were dominated by 
nearby Mt. Vesuvius. If you really want a survival night- 
mare, getting caught in a volcanic eruption is one of the 
worst.20 

What about earthquakes? It is commonly thought 
that if you don’t live on the west coast you are pretty safe 
from earthquakes. It is true that (as of March 17, 1976) 
the United States Geological Survey has officially noti- 
fied the governor of California that a major earthquake 
equivalent to the San Francisco quake of 1906 is 
expected to hit southern California sometime within the 
next few years. Earthquake prediction has reached the 
point where geologists can predict a tremor, but cannot 
yet define the exact time when it will strike. Recently, an 
earthquake in China was successfully predicted to 
within twelve hours, but in the United States the ability 
to make such predictions is not that advanced.21 (We 
aren’t world leaders in everything.) 

The fact remains that most of the United States is 
earthquake country, and only about 10 percent of us can 
rest easy that we are safe from this source of trouble. 
People outside of the areas of high seismic activity are 
really in the most danger, because their local building 
codes are not designed to produce quake-resistant hous- 
ing. As an example of a Midwestern earthquake, con- 
sider the 1811 tremor near New Madrid, Missouri, 
which was so violent that it caused 200 square miles of 
forest to sink below the level of the Mississippi River, 
forming extensive lakes such as Reelfoot Lake in 
northwestern Tennessee. On the east coast there was the 
quake which destroyed Charleston, South Carolina in 
1886. It was felt in every state east of the Mississippi. 

Earthquakes in coastal areas sometimes generate 
tsunamis, the seismic sea waves mistakenly called "tidal 
waves." Unless you live on the coast of a large body of 
water, you don’t need to worry about them. But if you 
do live in such an area, tsunamis are worth considering. 
The Hawaiian Islands, for instance, have been hit by the 
giant waves thirty times�since they were first disc ov- 
ered by Captain Cook in 1778. Following the Unimak, 
Alaska earthquake of 1946, seismic sea waves crossed 
2,240 miles of ocean to Hawaii in just four and a half 
hours. The waves rose to crests as high as 54 feet when 
they reached Hawaiian beaches.22 The largest tsunami 
known all but destroyed the Minoan civilization in the 
Mediterranean in 1470 BC, crashing into port cities as a 
wall of water 165 feet high. Archeologists have estab- 
lished the size of the wave from the distribution of 
buried wreckage on the old city sites.23 

Natural catastrophes are a pervasive and continual 
worry to emergency planners because these crises can 
strike anywhere, at any time of the year, and can have 
results which vary from minor inconvenience to major 
disaster. Would your family be prepared to survive two 

or three weeks without utilities, food, medical help, or 
transportation? Would you be able to leave your home 
on a moment’s notice to flee a fire, hurricane, flood, or 
tornado, and then live on your own resources for days or 
weeks, perhaps using only what you were able to take 
with you? These possibilities are not just bad dreams. 
They can happen to anyone, at any time, anywhere. 
They could happen to you. 

Religious Catastrophe 
A large number of survivalists, perhaps the major- 

ity, have become interested in emergency preparedness 
for religious reasons. The most obvious example is the 
Mormons, among whom many thousands of families 
now each have a year’s supply of food stored away. 
Church leaders have adopted crisis preparation as an 
official policy, even to the extent of using church funds 
to build granaries large enough to feed one-third of the 
membership through a full year of famine. Their reason, 
as explained to me by a friend who is a Mormon bishop, 
is simply that there seems to be a time of hardship in 
every life and it is sensible to prepare for it. "We take 
care of our own," he explained. 

A second group of survivalists with a religious 
motivation is Jim McKeever’s branch of "born again" 
Christians. McKeever is one of the pillars of the retreat 
movement who has successfully combined a knowledge 
of economics with "the Word of God." If you want to see 
a carefully argued religious rationale for joining the 
survivalists, read McKeever’s Christians Will Go 
through the Tribulation . . . And How to Prepare for 
It.24 The basic theme is that the Scriptures warn of a 
catastrophic period of tribulation involving famine, 
earthquakes, economic collapse, and possibly nuclear 
war, and that this time is near. The book also stresses 
preparation and gives particularly good advice on 
monetary collapse and earthquake preparedness. Even 
if you aren’t religious, the practical advice provided in 
this book is very worthwhile. 

Actually the "religious catastrophe" I referred to in 
the heading for this section is not a supernatural event, 
but is rather a sociological one. Looking back on the 
fundamentalists’ attempt to dominate the government 
(remember prohibition) and their attempt to subjugate 
the sciences (the Scopes monkey trial), I get very uncom- 
fortable at the thought of an extreme religious group 
gaining political power. This could easily happen in the 
aftermath of a national disaster such as a nuclear war. 
Religious intolerance has been a leading feature of 
human history, and zealots have a tendency to be very 
casual with the lives, rights, and property of unbelievers. 

Some people prepare for disaster because of the 
fears shared by their religious group. Others prepare 
because they fear religious groups. Do you fall into 
either category? 
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Depletion of Natural Resources 
As an ecologist, I have a great respect for the role of 

natural resources�their conservation has been a con - 
cern of biologists for many years. The recent scare over 
the "energy crisis" has brought this subject into the 
open, and many people feel that we are on the threshold 
of imminent disaster. Others are convinced that the 
whole crisis is a con game staged by the oil companies to 
raise prices. Both could be right. 

The underlying fact is that the depletion of natural 
resources is a proven civilization-killer. We tend to 
forget that ours is not the first major civilization to 
flourish on the earth; most people have never even heard 
of all the minor civilizations that have existed. These last 
were mainly agricultural civilizations which toppled to 
disaster when poor farming practices finally destroyed 
the fertile farm lands which fed the cities. 

Take Iraq, for example, an area which today sup- 
ports barely one-quarter of the population which it had 
4,000 years ago. The area depended on an elaborate 
irrigation system which was continually being choked 
with silt, the product of runaway erosion in the nearby 
highlands. When foreign armies conquered the area and 
freed the slaves, who kept the canals clear, farming 
became impossible and the civilization collapsed. A sim- 
ilar process of resource depletion occurred in Syria, 
Lebanon, Israel, Tunisia, Algeria, Spain, Italy, Sicily, 
Yugoslavia, Greece, Crete, and Turkey, all of which now 
support less than half of the population they once had.25 

The primary fear we entertain today is that our 
"slaves" (machines) may be about to run out of "food" 
(oil) and our intricate civilization will come sputtering to 
a stop. There are lots of arguments about this, with wide 
differences of opinion about when the oil will run out, 
how fast we are using it up, and how much unknown oil 
remains hidden in the earth’s crust. It really doesn’t 
matter. No one argues that the oil will not, in fact, run 
out sooner or later. It will. Certainly no one disputes 
that the Arabs, who have the largest reserves left in the 
world, are capable of rationing our supply or cutting it 
off if they like. They already have. And as for the United 
States’ policy of developing the north slope of Alaska as 
quickly as possible in order to become energy "self- 
sufficient," that’s like noticing that the gas tank is nearly 
empty and flooring the accelerator so you can get to a 
service station before you run out. It’s not very smart. 

Ours is not the first energy crisis. There was a 
previous one in Britain in the sixteenth century. At that 
time, wood was the main fuel for domestic and indus- 
trial uses as well as the primary source of building 
material. By the seventeenth century, the English forests 
had been depleted to the extent that a common joke was 
that Judas could never have found a tree to hang himself 
in Britain. Over the space of a century and a half, a shift 
from wood to coal gradually took place, an event which 

eventually led to the beginning of the industrial revolu- 
tion. The transition was completed without any serious 
difficulties by a natural evolution of technology to meet 
the demands of society.26 

The danger of our energy crisis is that during the 
period when we are in transition from oil to some other 
energy source, there could be some difficult times. Our 
agriculture requires not only gasoline to run the equip- 
ment, but oil-based fertilizers and insecticides as well. 
Without them, even for one year, we could not feed 
ourselves. Depending on how wisely the changeover to 
new energy sources is handled, the transformation could 
be either simple and painless or a series of emergencies. 
Time will tell. 

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

bigger and better things, have managed to create bigger 
and better kinds of disasters as time has gone by. We still 
can’t match the sheer massiveness of a hurricane or 
earthquake, but in our own small way we have managed 
to utterly destroy a city or two and hundreds of small 
towns over the years. The greatest tragedy is that many 
of these occurrences could have been avoided or recog- 
nized in time for early evacuation. Too often they just 
happened, and days later, while searching through the 
wreckage, people asked one another how it was possible. 

The San Francisco earthquake of 1906 is an exam- 
ple of a disaster that was at least partly man-made. For 
some time prior to the event, the local fire chief had 
insisted to the city council that San Francisco was inade- 
quately protected against fire. For one thing, the water 
mains all crossed the San Andreas fault, and no provi- 
sion had been made for the possibility that they would 
break in an earthquake and leave the city without water. 
His pleas fell on deaf ears, and in the hours following the 
quake the city burned to the ground. A large community 
of wooden houses without fire protection is just a time 
bomb. The homes in the chaparral of California fall into 
this category. 

The problem of unsafe dams has also come to the 
public’s attention several times over the last few years. 
The concern began on February 18, 1972, when a make- 
shift dam across Buffalo Creek, West Virginia over- 
flowed and then failed, releasing a sixty-foot high wall of 
muddy water which partially (and in some cases, wholly) 
destroyed fourteen communities of coal miners. The 
dam failure killed 60 people and left 5,000 homeless. Just 
before the dam let go, a policeman tried to warn the 
residents in the valley below, but few of them listened. 
Those who left for high ground immediately were still 
alive the next day even though their houses and belong- 
ings were completely swept away. It turned out that the 
"dam" had really been an overgrown pile of coal mining 
waste that had just happened to block the stream and 
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form a lake. The danger of flood was recognized by the 
locals, but no steps had been taken to prevent a disaster. 
They knew it had to be dangerous because the same dam 
had burst once before in 1966. 

In June of the same year, a second dam gave way. 
This one was in Rapid City, North Dakota, where heavy 
rains and flooding were suddenly compounded by an 
earthen dam which failed and sent a raging torrent 
through the center of town. The flood left 155 dead, 500 
missing, and 5,000 homeless, in spite of the fact that 
radio warnings had been given predicting that the dam 
would not hold for long. 

The result of these two incidents was the enactment 
of the federal Dam Safety Act of 1972, which provided 
that the Corps of Engineers would begin a routine series 
of inspections of the nation’s 28,000 unregulated dams 
to prevent a recurrence of the 1972 disasters. A few 
dams were specifically exempted from inspection, such 
as the 500 dams operated by the Bureau of Reclamation. 
The Bureau had its own inspection program, and there 
was no need to duplicate the effort. 

It was about this time that plans were being made 
for the construction of a large Bureau of Reclamation 
dam in Rexburg, Idaho. In spite of opposition by envi- 
ronmentalists and hazard geologists, who said the dam 
was being built on a fault and would therefore be unsafe, 
construction went ahead and the Teton Dam was com- 
pleted in early 1976. In June, as the dam was filling for 
the first time, a small leak developed under the base of 
the dam. Soon a section of the dam gave way, and the 
pent-up waters raced down the valley, eventually caus- 
ing eleven deaths and forcing 30,000 people in the upper 
Snake River valley to run for their lives. The subsequent 
inquiry showed that the Bureau had not heeded the 
warnings of outside geologists in the selection of the 
dam site, and that there was "human error" involved in 
the construction of the dam itself. Of course, the dam 
had been inspected and declared safe�another error.  
As a Bureau project, the Teton Dam had not been 
covered by the Dam Safety Act, but following its failure, 
someone checked up on the 28,000 dams that were 
covered to see how many of them had been inspected 
since the law was passed in 1972. Zero.27 

As this chapter was being written, a source of 
danger to the average American was brought to my 
attention which I had not seriously considered before. In 
February of 1978, three train wrecks in the southeast 
portion of the country centered public and Congres- 
sional attention on the transportation of hazardous 
chemicals by rail. One freight train derailed near 
Waverly, Tennessee because a handbrake had acciden- 
tally been left on. The train included two tank cars of 
liquid propane gas, a highly explosive fuel. While 
attempting to empty one of the damaged cars, eleven 

people were killed and scores injured when the volatile 
gases ignited and the tanker exploded. Shortly after- 
ward, a second train derailed, this time near Youngs- 
town, Florida. The derailment was caused by sabotage 
(somebody removed a rail) and resulted in the rupture of 
a tank car full of chlorine, the gas used in World War I as 
a chemical weapon. The cloud of green gas drifted over a 
nearby highway, where motorists driving into it disco- 
vered that not only was it impossible to breathe, but that 
their car motors stopped dead. Eight people died and 67 
were hospitalized. The saboteur was one of the casual- 
ties. Within a week there was another derailment, this 
one purely by accident in Cades, Tennessee. This time it 
was a car full of sodium hydroxide which leaked, forcing 
the evacuation of 150 nearby residents.28 

The rapid succession of these accidents brought 
them to national attention for a few days, after which 
they faded from the news again. Since there had been 
two similar incidents within a few miles of my home over 
the last few years, I became interested in just how often 
these train wrecks and chemical spills actually occur. 
The facts are enough to make anyone who lives near a 
railroad track nervous. 

For starters, in 1977 there were 7,858 train derail- 
ments in the United States, an average of 157 per state. 
Relatively few of these involved dangerous chemicals, 
but the list of serious incidents is still pretty long. In 
January, 1,000 Dover, New Hampshire residents fled 
from an overturned propane car. Three hundred people 
were evacuated from their homes in Hanover, Ohio, 
following the derailment and explosion of a car full of 
vinyl chloride. In February, two square miles of Dallas, 
Texas were evacuated following the explosion of three 
propane tankers. Another propane car derailment and 
explosion happened in March, in Wenden, Arizona. A 
small area in Delphi, Indiana was cleared when a train 
carrying high explosives hit a truck at a crossing and 
derailed. At Inverness, Florida, a derailment spilled 
10,000 gallons of acid. In June, a collision of two trains 
in Neelyville, Missouri forced 400 people to flee while 
the resulting fire neared an explosive vinyl chloride car. 
On June 27, a derailment in Metuchen, New Jersey 
damaged three cars laden with liquified chlorine gas, but 
there was no evacuation because nobody knew what was 
in the cars. In August, 2,000 people in Novi, Michigan 
were removed from the vicinity of a ruptured tank car 
carrying paradichlorobenzene, an insecticide. In Sep- 
tember, part of Watseka, Illinois was evacuated after an 
automobile collided with two trains and caused the 
leakage of toxic and explosive chemicals. Blooming- 
dale, Indiana was the scene of a derailment in October 
which ruptured a propane car. In November, 5,000 peo- 
ple left their homes in Pensacola, Florida after a derailed 
tanker released ammonia gas. In Maryland, 400 people 

9 ITS A DISASTER 



fled the vicinity of a train fire in which an ammonia car 
was threatened. Thirty-six were subsequently treated for 
chlorine poisoning from the same fire. In Nebraska, 771 
residents of Battle Creek fled when a propane tanker 
derailed and began to leak. Two hundred people evacu- 
ated an area in West Philadelphia, Pennsylvania follow- 
ing a derailment. The last entry for the year, 
immediately preceding the famous February accidents 
of 1978, occurred in Goldonna, Louisiana, where a 
truck-train collision caused an explosion and fire that 
destroyed one-third of the town and involved several 
tank cars of propane and chlorine gas.29 

I don’t know about you, but after reading about 
these accidents (and hundreds of others that did not 
release chemicals) my confidence in the nation’s rail- 
roads is shaken. The two accidents that happened near 
my home involved a derailed chlorine car and a boxcar 
full of highly toxic nuclear wastes which caught on fire. I 
think about them every time I see a train go by. 

There are many other types of man-made disasters, 
but one of the most alarming possibilities is a kind of 
disaster that so far has happened only once. I refer to the 
accidental large-scale release of radioactive materials 
into the air. Many people fear this will happen one day 
following an accident or sabotage at a nuclear power 
plant. If you have been sitting back and comfortably 
assuming that such things cannot happen (as the power 
companies assure us), you are in for a rude shock. 
Several of them, in fact. 

There is adequate evidence now to support the 
story that in 1958 a Soviet nuclear waste storage facility 
in the Ural mountains accidentally exploded "like a 
violent volcano." Tons of highly radioactive nuclear 
wastes were injected into the air and carried many miles 
across the Russian landscape, resulting in the deaths of 
several hundred farmers and the permanent evacuation 
of thousands of others. At least two Soviet scientists who 
later emigrated to the free world support this story, and 
there is ample evidence within Soviet scientific papers 
that the release was both massive and widespread. One 
of the scientists, who passed through the area in 1960, 
described it as "an empty land ... no villages, no towns, 
only chimneys of destroyed homes, no cultivated fields 
or  pastures,  no  herds,  no people�nothing." 30 

Could a nuclear reactor accident happen in the 
United States? The recent series of incidents at the Three 
Mile Island nuclear reactor plant in Harrisburg, Penn- 
sylvania has shaken many people’s confidence. And it is 
a little disturbing to reflect on the reactors that have 
already had accidents. There was the NRX reactor at 
Chalk River, Canada, which melted down, releasing 
radioactive steam into the air in 1952. Then there was 
the EBR-1 which melted and leaked radioactive mate- 
rial at Idaho Falls in 1955. In October of 1957, the 
Windscale reactor burst a fuel rod and developed a 

uranium fire, spewing radioactive gases and dust for 
more than 300 miles across the English countryside. 
Chalk River suffered another accident in May, 1958, 
when a fuel rod in the NRU reactor melted and caught 
fire. In 1961, another accident occurred at Idaho Falls 
when an SL-1 reactor exploded, killing three workers 
and releasing radioactive materials into the environ- 
ment. Then there was the Fermi reactor near Detroit 
which suffered a partial meltdown in October of 1965, 
an accident which came under control just before offi- 
cials were about to give the order to evacuate the city.31 

No discussion of man-made disasters would be 
complete without mentioning the dioxin accident at 
Seveso, Italy, in July of 1976.32 This town of 17,000 
people contained a chemical plant where trichloro- 
phenol (TCP) was manufactured. (TCP is used to make 
hexachlorophene for surgical soap.) The disaster began 
when a vat of TCP accidentally overheated and burst, 
releasing a huge cloud of chemicals which spread over 
the town. It seemed to be a minor inconvenience at first, 
because although TCP is irritating to the skin, it isn’t 
really dangerous. Unfortunately, overheated TCP 
changes into dioxin, one of the most poisonous chemi- 
cals known. People soon became sick. Livestock, pets, 
and wildlife died in their tracks. Large sections of the 
town had to be evacuated, barricaded, and guarded by 
troops to keep people out of the danger zone. Over 1,500 
people received continuing medical attention, and 
50,000 animals within the danger zone were systemati- 
cally killed to keep them from spreading the poison. The 
crowning blow came when it was discovered that there is 
no known way to decontaminate the town. Dioxin is not 
water soluble, so rain does not touch it. And no ordinary 
fire is hot enough to destroy it. Burning the buidings 
would just put the poison into the air again. Dioxin is so 
stable that it is not expected to degrade within a human 
lifetime. The inhabitants have been permanently 
relocated. 

A major accident will probably never happen, they 
say�but the little ones seem to me to have happened  all 
too often. The nuclear accidents, poisonous chemical 
spills from trains, dam disasters, and the general lack of 
foresight shown in hazardous human activities brings 
the potential for man-made calamity to a high place on 
the list of dangers which threaten the average person. 
Which of them are you subject to? 

Political Disruption 
As American citizens we tend to take for granted 

the idea that we have certain basic freedoms which 
cannot be taken from us, and that the government has 
certain basic obligations which it cannot refuse to carry 
out. In spite of a certain tendency toward retiring presi- 
dents early (by vote or by bullet), our government has 
been pretty stable, and we expect it to stay that way. So 
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why is this section devoted to the dangers of political 
disruption? 

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

A surprisingly large number of survivalists are con- 
cerned about a dictatorship taking control in this coun- 
try. It seems impossible for such a thing to happen here, 
but on second glance, perhaps there is considerable food 
for thought in this idea. Historically, democracies have 
tended to degenerate into dictatorships in times of war 
or internal turmoil. The dictator does not rise to power 
in a bloody coup, but is elected to the office by popular 
acclaim. He holds out the promise of solving the nation’s 
problems through firm policies and a restoration of "law 
and order." A democracy has no defense against a dicta- 
tor who is placed in office by the people. 

In this regard, the content of Executive Order 
11490 (October 20, 1969) often comes under discussion. 
This order provides for the necessary emergency powers 
and continuity of government in the event of a nuclear 
attack. Such a provision is sensible and justifiable. The 
cause for concern lies in the fact that the order does not 
explicitly state that it is intended for a nuclear war. It 
says the President may invoke the emergency powers in 
"any national emergency type situation." Who decides 
what constitutes a national emergency? The President. 

Executive Order 11490 contains provisions for the 
total control of the economy and the suppression of 
many individual freedoms. It could be liberally inter- 
preted to allow all of the following policies to be imple- 
mented: registration and persecution of persons 
suspected of being enemy or subversive agents; control 
or confiscation of firearms; arrest of any person trying 
to enter or leave the country (remember the "iron cur- 
tain"); elimination of free enterprise through control of 
industrial "priorities," resource allotment and even out- 
right confiscation and nationalization of private prop- 
erty; control of all communications systems, including 
radio, television, and telephone in the name of "national 
security"; control of all forms of travel, including air and 
highway travel; confiscation of privately owned radio 
equipment; censorship of internal mails; seizure of for- 
eign ships in United States ports; control of the lending 
policies of financial institutions; freezing of stock and 
bond prices; and impressment of skilled labor into 
national service. Some of these provisions are spelled 
out exactly as I have indicated; others could be so inter- 
preted by a President determined to undermine the Con- 
stitution. Before you conclude that such a thing could 

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 disturbance 
that the average person might encounter is a large-scale 
riot such as those occurring in recent years in various 
cities and college campuses around the country. These 
have usually been associated with racial troubles or 
draft protest. The following titles are a collection of 
headlines generated by one such disturbance. 

 

The Mob Increasing in 
Numbers 

Encounters Between the 
Mob and the Military 

Large Numbers of 
Rioters Killed 

Streets Barricaded, 
Buildings Burned, Stores 
Sacked, and Private 
Dwellings Plundered 

Another Day of Rioting 
Continuation of Mob 

Rule 
Several Soldiers Killed 

and Wounded 

Sounds familiar, doesn’t it? Actually, these head- 
lines were drawn from the New York Times, during the 
period of July 13 through 17, 1863, more than 115 
years ago. The lesson to be learned is that the draft and 
race riots are nothing new, and the fact that they have 
died down for now does not mean that we have seen the 
last of them. Disorganized mob violence is a calamity 
which seems to lurk just beneath the surface in many of 
our cities, and a hot summer night or a slump in the 
economy can be all it takes to set it off. 

Organized violence against the government is quite 
another matter. The ranks of political dissidents and 
terrorists in the United States, although small, are sur- 
prisingly well-armed and pose a significant possibility of 
danger to the average citizen. This is not just right-wing 
propaganda. The potential for large-scale revolution is 
not great, but it is there. When you consider that 
between 1971 and 1974 over 6,900 combat rifles and 1.1 
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 other coun- 
tries, but since they have never been located, the ques- 
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 paramilitary force 
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Resistance to the 
Draft�Rioting and 
Bloodshed 

An Armory and a Hotel 
Destroyed 

Colored People 
Assaulted 

Orphan Asylum 
Ransacked and Burned 

Mob Armed with 
Rifles�They Pick Off 
Soldiers from the 
Housetops 

The Contagion 
Spreading . . . 



could sabotage the power supply of any large metropoli- 
tan area and black out the city for extended periods of 
time. A five-day blackout in New York, he predicted, 
would have very serious consequences: 

Looters would run wild, fires starting at random, and 
jittery National Guardsmen shooting into crowds of 
panicked people.... Food and water would become 
scarce, the sanitation system would collapse, and the 
rats, which outnumber the people, would be close to 
achieving a permanent victory.33 

Then there is the problem of home-made atomic 
bombs. For a long time, scientists were divided on the 
subject of whether or not it was possible to build an 
atom bomb with materials available to the public�un til 
a Princeton physics student designed one as his senior 
thesis.34 No one would officially admit that the design 
would work, but he got an A grade. The student didn’t 
even have to use classified information. Everything he 
needed was in the library. The only actual material he 
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 tons" of the 
dangerous metal missing and unaccounted for in 
government processing plants. Most of this is almost 
certainly stuck inside pipes, but if thirteen pounds 
(enough for a Hiroshima-size bomb) were missing, no 
one would ever know. 

Of course it wouldn’t really be necessary to build a 
bomb when there are so many around to steal. At one 
point, the United States owned about 40,000 tactical 
nuclear weapons small enough to carry off in a car. 
These were scattered in warehouses and on board ships 
all over the world. Consider the inventory problem. If 
the military inventory is 99.9 percent efficient�an  
unheard of level of reliability�that still leaves f orty 
bombs unaccounted for. Most of these are just mis- 
placed, in the wrong room or on the wrong shelf, but we 
can’t be certain that one or two aren’t in irresponsible 
hands. 

The CIA has been understandably concerned about 
terrorist weapons, and although officials admit that a 
terrorist atom bomb is possible, they think an attack 
using chemical, biological, or radiological weapons 
would be more likely.35 A radiological weapon is a 
radioactive substance, such as plutonium, sprayed into 
the air as a mist. Anybody who breathes it dies of 
radiation sickness a few weeks later. There is no 
treatment. 

I don’t think that many of us are in any danger from 
these possible attacks. The question which bothers me is 
the over-reaction by the government which may follow 
such an incident. We have already seen signs of this in 
the over-reaction of United States intelligence agencies 
to the imagined "threat" of student dissidents in the 
Vietnam   protests.   A   recent   Senate   investigation 
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revealed that the FBI had created over 500,000 files on 
potential "security risks," and that the CIA had opened 
a third of a million first-class letters in tracking down 
these domestic demonstrators in spite of the fact that no 
communist link to the demonstrations was ever found. I 
was particularly interested in the FBI’s list of 26,000 
Americans who should be "rounded up" in case of 
national emergency because they might cause trouble.36 

Terrorism is based on the idea that if the authorities 
can be forced to lose their nerve, they may take counter- 
measures that will be unacceptable to private citizens, 
who then join the ranks of the revolutionaries. This kind 
of reaction does take place, as I can personally testify. 
During the Vietnam college campus demonstrations in 
the spring of 1970, I was a struggling undergraduate at 
UCLA trying to pass some very difficult classes in calcu- 
lus, physics, chemistry, and biology. Neither my friends 
nor I had any time for what we regarded as harmless 
fun-and-games on the lawn, where some scruffy liberal 
arts students assembled each day to march around and 
wave signs. Then one day I walked out of UCLA’s 3.5 
million volume research library into a scene right out of 
a nightmare. Police in body armor were chasing 
unarmed students and beating them to the ground with 
clubs when they caught them. A riot-control squad had 
been loosed on campus, and, in a punitive display of 
force, they simply broke every head they could reach. I 
quickly returned to the library and stayed there until the 
battle was over. After that, though, I had a lot of trouble 
controlling my attitude toward the police. It took sev- 
eral years before I began to regard policemen as people 
again. I am a basically conservative person, but the 
over-reaction and brutality I witnessed strongly shifted 
my approval toward the demonstrators. Imagine what 
happened with the more liberal elements on campus. 
The point is that the basic principle of terrorism works, 
and it could have effects on our lives which would go far 
beyond the bombing of a few buildings. 

If it is the goal of terrorists to provoke excessive 
retaliation and police-state activities, then they are 
already beginning to succeed in the United States, in 
spite of the fact that next to nothing has happened here. 
A recent Harris poll showed that 60 percent of all Amer- 
icans feel terrorism is a major problem in this country, 
and 55 percent would favor the formation of a special 
police unit with powers to investigate, capture and exe- 
cute suspected terrorist leaders and all members of their 
groups without a trial.37 With so little encouragement, 
half of us would be willing to create a modern American 
Gestapo unit. 

If you are still thinking "That kind of thing could 
never happen here," think again. During World War II, 
over 100,000 innocent United States citizens were 
herded into concentration camps without trial on the 
suspicion that they might be enemy agents.38 The basis 



for the suspicion was that these Americans had Oriental 
faces. The camps were in California. Their inalienable 
rights as American citizens were completely ignored. 
Your rights could be ignored just as easily if the political 
climate were right. 

If the power in your city was shut off for several 
days, could you do without it? Could you survive the 
resulting riots? Would you vote for a proponent of "law 
and order?" How do you feel about imprisonment or 
execution without trial? How about Executive Order 
11490? The potential for political disruption in the Uni- 
ted States is real, and although we may hope it will not 
occur, we cannot ignore the possibility. 
Economic Crisis 

I think it is fair to say that if you were to make a list 
of the top ten leading survivalists, as many as seven 
would be former economists and investment counselors. 
The fear that the stock market will crash and the econ- 
omy will collapse is strong among these men, and con- 
sidering their credentials, the possibility of economic 
chaos should be considered carefully. 

I ought to mention, however, that my personal 
attitude toward the field of economics is somewhat 
unenlightened. I regard economics as an occult religion 
complete with mystics, gurus, totems, taboos, and sacri- 
fices to the gods. I ran a private survey of articles in the 
New York Times for the last two years and concluded 
that economic predictions are usually wrong. Forecasts 
of economic collapse in survivalist literature are com- 
mon, and most are painfully overdue. The "crash of ’79" 
used to be the "crash of ’76," and before that it was the 
"crash of ’73." Someday the economic doomsayers will 
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 inflation and 
banking. We’ll examine inflation first. Inflation is the 
gradual loss of value which happens to a nation’s cur- 
rency when the government starts meeting its debts by 
printing paper money without having enough silver or 
gold to back it up. The new money does legally pay the 
debt, but it has no value. The effect is to dilute the value 
of money already in circulation. As the process goes on, 
prices begin to rise to compensate for the falling value of 
the money. This has been happening in our country for 
many years. 

Isn’t a dollar still worth a dollar? Well, let’s see. A 
1979 one dollar bill is supposed to have the same value as 
four 1979 quarters, which in turn ought to be equal to 
four 1960 quarters. But it doesn’t work that way. If you 
suspend your faith in the figure "$1.00," you suddenly 
realize that a 1979 dollar bill is not redeemable for gold 
or silver. Its intrinsic value is about one-tenth of a cent. 
Even if you tried to redeem it for gold, you wouldn’t get 
much. The United States has only a few cents worth of 
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 each, in terms 
of their metal�or about sixty times as much as the bill. 
(The new 1979 "silver" dollars are the same size�an d 
value�as these copper quarters.) A 1960 quarter, ho w- 
ever, is made of silver and is now worth four times its 
face value. That makes a 1960 quarter worth (in terms of 
intrinsic value) twenty 1979 quarters or 1,250 dollars in 
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 quarters, and 
your four old quarters, you will receive equal value for 
them. Why? Because we still live under the convenient 
fiction that "a dollar is a dollar." But as inflation con- 
tinues, our money will begin to lose its value more and 
more quickly. There are many examples in history of 
currency like ours which became worthless in the space 
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 due to the 
post-war government’s attempts to spend all the paper 
money it could print. (There wasn’t much in the treasury 
following the German defeat in World War I.) The 
German people were very alarmed about this inflation, 
which was forcing prices to double every month during 
the early part of the year. By the end of the year, prices 
were doubling every week, and finally they began to 
double every day. When the system finally collapsed, the 
cost of living had risen to a point 700 million times the 
pre-war level. Factories paid employees two or three 
times a day so workers could hurry out to spend their 
wages before the bills lost too much value. Some com- 
panies paid their workers by giving them the merchan- 
dise they produced. The workers would then spend the 
evening trying to barter their goods for food. People on 
fixed incomes or living on their savings were totally 
unable to obtain goods and services. Between October 
and December of 1923, there were over forty food riots 
in major German cities. This pattern has been repeated 
fifteen times in recorded history, and it has never been 
successfully opposed. Some economists suspect that 
there is no practical way to halt this inflationary spiral, 
and that the United States dollar may soon go the way of 
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 depositors can 
withdraw their money at any time. When depositors lose 
faith in that idea, they rush to withdraw their money and 
the bank fails. How does this happen? 

If you ignore the fancy economic terms and legal 
restrictions, the operation of a bank is absurdly simple. 
Imagine this situation: you deposit a dollar in your 
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savings account. The bank then lends your dollar to 
another person, who opens an account and deposits the 
dollar back in the bank. Then the bank lends the dollar 
to another person, who probably will also deposit the 
dollar back in the bank. Under Federal Reserve Board 
rules, United States banks can lend four different people 
the same dollar. Now you and four other people each 
think you have a dollar in the bank, but there is only one 
dollar. What will the bank do if you all show up at the 
same time to withdrawn "your" dollar? One of you gets 
paid, and other others go without�and the bank fail s. 

It gets worse. In the preceding situation, the bor- 
rowers would eventually repay their loans, at least in 
theory, and you would be the only person with a claim 
on that much-used dollar you originally deposited. But 
what if one of those borrowers defaults on the loan? In 
that case, you and the other three borrowers have been 
robbed. The dollar isn’t there any more. If you try to 
withdraw it, the bank may have to close its doors. 

On a much grander scale, this is the position of our 
nation’s largest banks. They have been lending billions 
of dollars to third world countries which have not paid 
back the money. This has put the banks in a shaky 
position. They have to make the loans look good, or 
their depositors will panic. To avoid the image of insol- 
vency, therefore, the banks have lent additional money 
to the defaulting countries so they can at least pay the 
interest on the previous loans. That way the banks don’t 
have to admit that the loans are bad. It looks good on 
paper, but it leaves the banks very vulnerable to a loss of 
faith among their depositors. If one of the nation’s 
biggest banks should suffer a rumor of approaching 
failure, the rumor could actually cause the failure. Natu- 
rally, when one bank fails, rumors start immediately 
about other banks. The outcome of this cycle will be left 
as an exercise for the reader’s imagination. 

If one of these calamities develops in the next few 
years, as many people expect, we might find ourselves 
thrown on our own resources for a period of time rang- 
ing from a few weeks to several years. Maybe it won’t get 
that bad. We could get lucky. Economic doomsayers are 
usually wrong in the short term, but in the long run they 
will probably be right. If you suddenly find one morning 
that your bank has failed, your business has closed, and 
your money is worthless, how will you feed your family? 

Thermonuclear War 
The last kind of disaster I am going to discuss is one 

that has never taken place at all: a full-scale thermonu- 
clear war. Of all the potential disasters imaginable, 
nuclear war is both the greatest possible catastrophe our 
nation could ever face and the most immediate and 
continuous threat to each of our lives. I have saved 
nuclear war for the end of this chapter because such a 
war will produce its own version of every other kind of 
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disaster. Nuclear war represents every danger to man- 
kind rolled up into one event. 

Most of the people with whom I have discussed 
nuclear war seem to think that they already understand 
everything about it. The general idea seems to be that 
one of these days some idiot will "push the button" and 
the whole world will go up in radioactive smoke. Actu- 
ally, most people’s ignorance of the reality of nuclear 
conflict is as great as their ignorance of the far side 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 seem to have 
convinced themselves that the opportunities for a 
nuclear war occur very rarely and can be safely ignored, 
but they still want to hear words of assurance from an 
"expert." Unfortunately, this is one of those paradoxical 
situations where the event is, oddly, both unlikely and 
certain to happen sooner or later. 

How likely is a full-scale nuclear war? Attempts 
have been made in the past to assign a definite probabil- 
ity to it, but time has shown the prophets to have been 
embarrassingly wrong, and it is currently the unspoken 
policy of nuclear arms experts to avoid the question. 
Even so, if you can sit still for a little math, I would like 
to illustrate something that is very disturbing about the 
"probability" of nuclear war. 

One facet of training to be a scientist is studying the 
art of statistical inference. Perhaps the most interesting 
thing this subject teaches one is what happens to very 
small, insignificant probabilities when they are com- 
pounded year after year. For instance, I once read an 
estimate by a knowledgeable man who "guessed" that 
the probability of having a nuclear war was one chance 
in fifty for any given year. One chance in fifty means a 98 
percent chance of not having a war during the year. You 
have to admit that this estimate sounds pretty reassur- 
ing. Of course thereat probability of war is unknown; it 
changes every time a new world leader comes into power 
or a new weapon is developed. The estimate of one 
chance out of fifty, however, will be sufficient to illus- 
trate my point. 

Starting in any particular year, and knowing that 
there is a 98 percent chance of peace each year, what is 
the probability that peace will continue for five years? 

To find out, you change the 98 percent figure to the 
form 0.98, and multiply it by itself five times. This gives 
you the probability that there will be peace in the first 
year, and the second year, and the third year, and the 
fourth year, and the fifth year. We write this as (0.98)5, 
which equals 0.90, or a 90 percent chance that peace will 
continue for five years from the starting date. The prob- 
ability of peace for any length of time can be computed 
in this manner. 

Table 1 gives this probability for several warless 



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 of living to a 
ripe old age without seeing a war are very small. If there 
is only one chance in fifty of having a war during any 
year, there is still a 78 percent probability (four chances 
out of five) that there will be a war within the span of an 
average person’s life. 

TABLE 1 
Probability of Consecutive Years of Peace 

_______ YEARS _________ PROBABILITY IN PERCENT 
1 98 
5 90 

10 81 
25 60 
50 36 

________ 75 _________________________ 22 ______________  
The exercise assumes that the probability of peace is 0.98 in any 

particular year. 

The false confidence inspired by a low probability 
of disaster simply encourages us to allow the risk to 
continue year after year. The end result of such a policy 
is inescapable. If we continue to give this calamity 
repeated opportunities to take place, eventually a war 
will come. Under these circumstances, the advent of 
nuclear war can be regarded as a certainty. Only the date 
is unpredictable. 

The fact that the date is "unpredictable" doesn’t 
mean that no one is trying to predict it, however. R. E. 
McMaster’s Cycles of War: The Next Six Years is a 
recent review of various war prediction schemes which 
raises some interesting possibilities.39 It is thought pro- 
voking to discover that several independent war predic- 
tion methods seem to point to a major war in the early 
1980s. These methods are based on cyclic developments 
which precede important wars and are drawn from our 
nation’s political, literary, and economic history. None 
of them are reliable enough to take seriously, but it gives 
one pause to find that predictors agree about the poten- 
tial danger of the next few years. 

One factor which obviously influences the proba- 
bility of nuclear war is the attitude and posture of the 
"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 devotes an 
entire branch of its armed services to civil defense is only 
one indication. But the assumption that the Russians 
don’t want a nuclear war does not rule out the possibility 
that they would sternly back a nuclear bluff if they 
thought they could get away with it. After all, we have 
humiliated them several times in the past in just such a 
manner. Revenge might be sweet for the Kremlin. 

Could the Soviets win a showdown confrontation? 
Table 2 shows a partial summary of United States and 
Soviet military forces based on figures drawn from the 
popular press and government publications. The exact 
number and precise definition of each kind of weapon 
can be argued, of course, but the figures are essentially 
correct. In the last few years, the USSR has been build- 
ing up its military might while we have been retiring 
ours. Through inaction, the United States has lost its 
superior position in the balance of power, and it is only a 
matter of time before we see how the Soviets will exploit 
their new advantage. We can rest assured, I think, that 
they will exploit it. 

How would a nuclear war get started? The popular 
myth of the insane general with a finger on the button is 
pretty far from reality, but something like it did happen 
during the Nixon administration. The President, har- 
ried by the Watergate investigation, remarked to some 
members of Congress, "I can go into my office and pick 
up the telephone and in twenty-five minutes 70 million 
people will be dead." This remark sparked a great deal of 
concern and a special Congressional investigation into 
the mechanism of command and control over this coun- 
try’s nuclear weapons. Before the investigation could 
convene, Defense Secretary Schlesinger quietly told his 
staff that any unusual orders from the White House 
should not be honored until he had personally examined 
them. This was a prudent action under the circumstan- 
ces, since the Secretary was worried about a possible 
military coup, but it was also quite illegal. The danger of 
an insane President (the person occupying the most 
stressful job in the world) cannot be dismissed.40 

At the international level, there are several ways in 
which a nuclear war could start. Serious students of the 
subject can list over a dozen possibilities:41 

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... 

5. The rationality of irrationality might overwhelm 
logic. What if the Soviets put on a big show, saying 
that if we don’t back down they’ll blow us up? They 
might think that if they sound crazy enough, other 
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YEARS PROBABILITY IN PERCENT 
1 98 
5 90 

10 81 
25 60 
50 36 
75 22 



TABLE 2 
US and Soviet Strategic Forces 

WEAPON CATEGORY US USSR 
 

Intercontinental ballistic missiles 
Submarine-launched ballistic missiles 
Anti-missile missiles 
Strategic bombers 
Interceptors (Anti-bomber) 
Surface-to-air missiles (Anti-bomber) 
Tanks 
Naval combat ships 
SOURCE: Chiefly Bill Sweetman and Bill Gunston, Soviet Air Power (New York: Crescent Books, 
1978). 

1,450 
800+ 
65 

8,000 
200 

2,600 
12,000 
50,000 

250 

 

countries would beg us to be reasonable and we’d 
back down. What if we didn’t? 

6. The Soviets have one of the most advanced civil 
defense systems in the world, with massive relocation 
plans and widely dispersed industry. No matter how 
well the system would really work, it’s lots better than 
anything we have. What if someone decides that they 
can go through a nuclear war without suffering too 
much damage? Tens of millions of Russians were lost 
in the two world wars. The loss of the same number 
in World War III might not seem too high a price to 
pay. 

7. One of the worst possibilities is that one side will fear 
that the other is about to attack and will try to shoot 
first. The advantages of a first strike are so great that 
in a crisis it could well seem the best thing to do if 
other prospects look poor. 

8. We might launch the missiles at the Soviets as part 
of a pact to aid an ally under attack, or vice versa. 

9. A variety of crises, such as the election of an extreme 
right-wing hawk to the Presidency might convince the 
Soviets to attack rather than wait for us to do so. 

 

10. If one side gained a definite lead in the arms race, it 
might feel that it was time to launch a full-scale attack 
before the other side could catch up. Such a situation 
may develop between 1982 and 1986, when the 
Soviets will have the capability to destroy our land- 
based missiles in a single strike. Our new MX missile 
system will not yet be completed. 

11. An ambitious dictator with nuclear weapons might 
start a war to further his own designs. (Remem- 
ber Hitler?) 

12. An ambitious third nation, such as China, might 
decide to launch simultaneous attacks on the United 
States and the USSR, hoping that the two powers 
would retaliate against each other. The third nation 
could then rule over the rubble. 

13. A desperate third nation (as Israel could be if it were 
about to lose a final war with the Arabs) might fake a 
nuclear attack on itself in order to draw us more 
actively into the conflict. 

Experts seem to agree that for the time being, the 
most likely form of nuclear war is a small one between 
two minor powers. As proliferation continues, smaller 
and smaller countries are developing their own atomic 
weapons, and before long the world will certainly have 
to deal with petty dictators lobbing radioactive mate- 
rials at one another. It has even been suggested that such 
governments might try the ultimate in international 
affrontery�using their crude bombs on major powers. 42 

Most people could name the Cuban missile crisis of 
1962 and the Arab-Israeli war of 1973 as two times when 
the United States threatened to use its nuclear strike 
force against the Soviet Union, but few are aware of the 
total extent to which the rival powers constantly 
threaten one another through the time-honored activity 
of "sabre-rattling." In the period between 1946 and 
1975, the United States used its armed forces for "politi- 
cal purposes" (bluffing) a total of 215 times. The Soviet 
incidents during the same period numbered 115. This 
averages out to about one incident per month over thirty 
years. Of course, most of these events were fairly minor, 
such as the time a United States missile submarine paid a 
diplomatic visit to Turkey, incidentally demonstrating 
that there were United States subs within striking range 
of Moscow. Other incidents ranged in seriousness from 
Soviet overflights of the West German border to the Red 
Army’s sealing off Berlin. United States and Soviet 
warships regularly harass one another at sea, with 
Soviet bombers circling over American aircraft carriers, 
the bombers themselves closely escorted by United 
States fighters. The game of "chicken" even extends to 
undersea operations, where it has led to nine collisions 
between United States submarines and Soviet naval 
vessels of various kinds. 

In total, there have been nineteen incidents in which 
the United States has deployed strategic nuclear strike 
forces in order to underline some message to the Soviets. 
Any of them might have been interpreted by the Soviets 
as a hostile move. In addition, there are people who 
maintain that we have offered atomic weapons to allies 
from time to time when they seemed to need them. For 
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instance, there are authoritative reports that we twice 
offered nuclear weapons to France during its struggle in 
Viet Nam for use against the Communist Chinese and 
the Viet Minh forces at Dienbienphu. Our fabled com- 
mitment never to use these weapons seems a little uncon- 
vincing sometimes.43 

Well, let’s get on to the unpleasant part. What will 
happen to us if a full scale nuclear war somehow does get 
started in the next few years? 

During the initial bombing, our cities will be swept 
by shock waves and winds that dwarf even those pro- 
duced by hurricanes and tornadoes. Fallout will confine 
people indoors much longer and more certainly than 
any blizzard. Fires will burn unopposed through cities, 
forests, and fields until nature extinguishes them. The 
erosion which will follow the fires, as well as that which 
will take place on temporarily abandoned farmlands, 
may permanently degrade much of our agricultural base 
and contribute to widespread flooding. 

Famine will follow because the war will make gaso- 
line, insecticide, and fertilizer unavailable to farmers. 
Many fields, some with ripening crops, will be heavily 
contaminated with fallout and will be unusable. The 
nuclear explosions will inject as much dust into the air as 
a major volcanic explosion, cooling the earth and short- 
ening our growing seasons. Transportation facilities 
will be shattered, preventing what food is produced 
from reaching markets. Starving people will try to eat 

natural foods but will not know how to do so. Riots will 
follow. 

Medical personnel, equipment, and supplies, which 
are found mainly in cities, will be in short supply after 
the cities are attacked. Sanitation will fail in many areas, 
contaminating the water and encouraging rats. Refugee 
camps will be perfect breeding grounds for dangerous 
diseases. Although many survivors will try to help one 
another, many will band together to prey on others. By 
far the easiest way to obtain food and supplies in the 
post-attack period will be to take them from the weak. 

Then there are the nightmares brought about by 
nuclear war that exceed even nature’s limits, such as the 
destruction of the ozone layer of the atmosphere, pro- 
ducing a drastic increase in ultraviolet light. Caucasians 
will have to cover up when they go outside or suffer a 
blistered sunburn in a few minutes. And then there are 
the problems of genetic damage, cancer, and radiation 
sickness.44 

Pretty horrible, right? I tried to make it sound that 
way. 

Believe it or not, even a nuclear war is survivable. 
With an eye toward realistic preparation, you can see to 
it that your family and a small group of friends will be 
able to live through the holocaust and the post-attack 
period with a minimum of unpleasantness. All you have 
to do is give it a determined try. This book tells you how. 

 

Commentary 

Since the time this chapter was written, many of the 
unpleasant forecasts 1 have made have come true. In the 
first six months of 1979, we had a truckers’ strike which 
slowed down the transportation of food to many stores. 
There was an outbreak of polio in Pennsylvania, the 
largest in recent years. (As I write these words, a radio 
news program informs me of a small bubonic plague 
outbreak in southern California.) A pack of rats became 
bold enough to attack a woman on a New York street 
(less than two blocks from the City Hall). A blizzard in 
Colorado knocked out electrical service to 250,000 peo- 
ple in Colorado Springs, while another storm deposited 
ice over Michigan, breaking power lines, making high- 
ways impassable and isolating 230,000 people in cold 
homes. Then there were the spring floods, which forced 
15,000 people from their homes in Alabama and Missis- 
sippi. Several flurries of tornadoes struck the Midwest, 
including one episode which left 44 dead and over 600 
injured in Wichita Falls, Texas. A train derailment in 
Florida forced 5,000 people to flee from advancing 
clouds of yellow sulphur fumes. (That was after the 
acetone tank-cars stopped exploding.) On the political 

front, the Senate approved 2.1 billion dollars for devel- 
opment of the MX missile, a land-based mobile weapon 
designed to elude a Soviet surprise attack. I don’t view 
this as a positive development, from either the military 
or the economic point of view. 

Then there was the ominous incident at Middle- 
town, Pennsylvania. The Three Mile Island nuclear 
power plant experienced the worst reactor accident yet, 
caused by an unbelievable combination of poor design 
and human error. Badly overworked technicians acci- 
dentally closed the valves which supplied the reactor 
with emergency cooling water. The main cooling system 
subsequently failed. When the emergency system didn’t 
work, heat and pressure built up in the reactor core. The 
operators didn’t know how hot the reactor had become 
because the computer which monitored the condition of 
the core was not calibrated for temperatures more than 
100 degrees above normal. It just typed out "?????" in- 
stead of the temperature. A misleading gauge made 
reactor technicians think that the core was covered by 
cooling water when it was actually partially exposed. 
The company had known that the gauge could cause 
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such a mistake but had not bothered to replace it. The 
pressure building up in the core should have been re- 
leased by a special valve�which failed to open. It hadn’t 
been replaced after a previous failure. Pressure backed 
up and forced radioactive water out on to the floor of the 
containment building. The water should have been 
safely confined within the building, but the building’s 
sump pumps automatically started up and pumped the 
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 pumps kept 
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 one backup 
system after another failed in rapid succession following 
an initial emergency caused by human carelessness. This 
is characteristic of the way in which massive "fail-safe" 
systems finally do fail. I think this point applies directly 
to nuclear weapons as well as to nuclear power. The 
second lesson involves official response to the crisis. 
Virtually all of the information local residents could 
obtain came through the national news media. It took 
the power company thirty-six hours to get around to 
informing the Nuclear Regulatory Commission (NRC) 
that there had been a hydrogen explosion within the 
containment building, a key piece of evidence that the 
reactor core was badly damaged. The NRC members 
described themselves as operating "in the blind" during 
the crisis. They thought they should order an evacua- 
tion, but they didn’t know if it was necessary�or 
already too late. The lesson to survivalists is clear: Don’t 
wait for the official evacuation order. Such orders fre- 
quently don’t come in time to save anyone. The Three 
Mile Island incident spurred a probe into emergency 

evacuation plans in general. Federal experts concluded 
that of the forty-three states which have nuclear power 
plants, only twenty-five of them have evacuation plans 
which would work. Of the twenty-five plans, only nine 
have been properly tested. Some of the others include 
embarrassing oversights such as using school buses to 
transport residents out of town�leaving children 
stranded at school. 

Last but not least, let me remind you of the gas 
crunch. Subsequent to the political upheaval in Iran, 
United States crude oil supplies diminished, apparently 
giving the oil companies an excuse to press for price 
deregulation. In some parts of the country people began 
to have trouble getting gasoline, and two to six hour 
waits in line at the gas pump became common. Ration- 
ing schemes were proposed, and California went on an 
"odd-even" system, which required that service station 
attendants refuse to serve anyone whose license plate 
number was at variance with the date. The ominous part 
was the official effort to prevent private gasoline storage 
by making it illegal to fill a gas can larger than two 
gallons, and allowing only one can to a customer at that. 
When an emergency strikes, it really pays to be ready 
ahead of time. 

This goal, to be ready for the emergency ahead of 
time, is the reason this book was written. Government 
agencies have a lamentable tendency to do too little, too 
late when danger threatens a community, making sur- 
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 put this 
book to the test, however, I hope it will prove adequate. 
Never forget that every emergency ends eventually. If 
you hang on long enough, you will see the new dawn. 

Even on the day after doomsday. 
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2 

Everything You Ever Wanted 
to Know about Nuclear War 

I HAVE DESIGNED the survival information in this 
book to include material appropriate to a wide range of 
disasters, including political and economic ones, but the 
fact remains that my primary purpose is to address the 
topic of surviving a nuclear war. I am convinced that a 
group which is prepared to survive a nuclear war is fully 
capable of handling any other kind of crisis, too. But to 
withstand the stresses of nuclear weapons you first have 
to understand exactly what you will be up against. The 
purpose of this chapter is to provide factual information 
upon which to base your plans. 

Please do not skip this section. It is vitally impor- 
tant that you understand this material for three reasons. 
The first is that much of what you have learned about 
nuclear war from disarmament spokesmen, science fic- 
tion novels, and Hollywood films is flatly untrue. This 
includes every so-called "scientific proof that survival is 
impossible. The second reason is that there are legiti- 
mate survival problems posed by nuclear weapons of 
which you may never have heard. Obviously, the third 
reason is that if your basic information is faulty, your 
precautions will be faulty too. You will have to survive 
the reality of nuclear war, not the legend.1 

A note to the reader: In writing this chapter I have 
relied heavily on The Effects of Nuclear Weapons, 
edited by Samuel Glasstone, as well as several Defense 
Civil Preparedness Agency (DCPA) manuals and text- 
books.2 I found that there is very little agreement among 
them regarding the danger radii of nuclear weapons 
effects, including fallout patterns. Usually I have been 
able to trace the discrepancies to errors made by the 
DCPA writers, and therefore I have generally followed 
Glasstone. Be warned that the reference books you have 
been using in your planning could be seriously in error. 

How Nuclear Weapons Work 
The explosive effect of nuclear weapons comes 

from the instantaneous liberation of fantastic amounts 

of energy. The energy released is derived either from the 
process of fission or from a combination of fission and 
fusion processes. Without getting bogged down in too 
many details, these processes can be explained as 
follows. 

Fission is the splitting of a large atom (of uranium 
or plutonium) that occurs when it is hit by a neutron. A 
neutron is a particle of matter which is usually found 
resting peacefully in an atom’s central nucleus. On rare 
occasions, however, certain unstable heavy atoms in a 
block of plutonium or uranium will suddenly split up 
into various fragments, among which are two or three 
speeding neutrons. If the block of uranium or plutonium 
metal is large enough, these liberated neutrons will 
smack into other atoms, splitting them and releasing 
even more neutrons. Since each neutron liberates two or 
three others (and lots of energy) the process rapidly 
builds up to fantastic proportions. The result is an 
atomic bomb like the one used in Hiroshima in 1945. 

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

The only practical way to get the hydrogen atoms to 
fuse is to heat them up to temperatures in the range of 
several million degrees, and the only way to do that is to 
use a uranium or plutonium fission bomb as a detona- 
tor. An H-bomb is constructed by enclosing a standard 
fission bomb in a mantle of hydrogen (in the form of 
"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 
makes the explosion even bigger, because the neutrons 
from the fusion of hydrogen produce a second wave of 
fission when they strike the uranium jacket. This fission- 
fusion-fission arrangement is the standard design for a 
thermonuclear weapon. ("Thermo" refers to the heat 
required to set off the hydrogen fusion process.) 

Now suppose you had a very small H-bomb (1 
kiloton) all set and ready to go with a fission bomb 
inside, a layer of hydrogen around it, and an outer jacket 
of uranium enclosing the whole thing. What would you 
get if you stripped off the outer jacket? 

In that case you would have a tiny thermonuclear 
warhead with some of its punch removed, obviously, but 
you would also have a bomb that releases a burst of 
high-energy neutrons. In a normal H-bomb, these neu- 
trons would have been used to cause fission in the ura- 
nium jacket, but in this neutron bomb there is no jacket 
to contain them. This is important. The terrible and 
frightening neutron bomb is really just a regular H- 
bomb with a lot of its explosive power removed. It’s not 
anything new, and it is certainly no more terrible than 
the weapon that gave it birth. In spite of this, there has 
been a loud outcry about building it for possible use in 
western Europe. For some reason people would rather 
have NATO use the much more destructive hydrogen 
warheads. 

This isn’t sensible, because the neutron weapons are 
tiny and very clean. One 1-kiloton neutron bomb can 
only stop ten Soviet tanks. The 2,000 neutron bombs 
necessary to stop all of the 20,000 Red Army tanks now 
stationed in East Germany would produce no fallout 
and very little blast damage to the defended territory. 
Normal nuclear weapons would ravage the continent. 

Size and Type of Burst 
Nuclear weapons can be detonated in all kinds of 

circumstances. They can be exploded in the air over a 
target, on the surface of the ground, under the ground 
(in a mine), under water, and at such high altitudes that 
the burst effectively occurs in space. Each of these loca- 
tions alters the effects produced by the blast and other 
phenomena, making the location of the bomb at the 
moment of detonation one of the most important fac- 
tors in predicting the problems it will cause for retreat- 
ers. We will be concerned with surface bursts, air bursts, 
and high-altitude bursts. Underground explosions and 
water bursts are not likely in an attack. 

Nuclear weapons are described in terms of the 
amount of TNT it would take to produce an equivalent 
explosion. Usually, the nuclear weapon is equal to many 
thousands or millions of tons of TNT, and is referred to 
as a kiloton (thousand ton) or megaton (million ton) 
weapon. The bomb dropped on Hiroshima was approx- 
imately a 20-kiloton weapon. The largest ever built 

for an experimental explosion was a 57-megaton device. 
Nuclear weapons in present use range from 20-megaton 
"city busters" to kiloton and sub-kiloton tactical 
weapons. 

The important thing to remember about variations 
in size of nuclear warheads is that the damage done does 
not increase in proportion to the size of the bomb. An 
increase in explosive power by a factor often produces, 
at most, a doubling of the radius of damage. This fact is 
not widely known; lack of awareness accounts for many 
of the wild-eyed estimates of the damage which could be 
caused by "super-bombs." The Guinness Book of World 
Records, for instance, reports that a 100-megaton bomb 
would make a crater 19 miles across.3 This figure repre- 
sents 100 times the 0.19 mile diameter of a 1-megaton 
blast in rock. The potential size of a 100-megaton crater 
in rock is really only 0.8 miles in diameter. 

For our purposes, it will be sufficient to discuss the 
effects of a 1-megaton bomb and a 10-megaton bomb. 
These two sizes effectively span the range of weapons the 
Soviets may use on us, and even in the case of larger or 
smaller weapons, the differences will not be so great as 
to invalidate plans and precautions based on these esti- 
mates. Don’t let anybody scare you with tall tales of 
50,000-megaton "continent busters." Once you get over 
50 megatons, the radius of damage expands very little 
with increases in bomb size. This is undoubtedly the 
reason that neither side has tried to build a world- 
shattering bomb. That, and the fact that we all have to 
share the same world. 

Description of Air and Surface Bursts 
When a nuclear weapon is exploded, the incredible 

amount of energy released instantaneously heats a large 
volume of air to a temperature of tens of millions of 
degrees. The white-hot air radiates heat intensely and 
gives off so much light that a 1-megaton fireball looks 
brighter than the sun even when viewed from a distance 
of 50 miles. The flash in the sky from a relatively small 
100-kiloton burst is visible from as much as 400 miles 
away at night. (If the attack comes after dark, there 
won’t be much question about which nearby cities have 
been hit.) 

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 after the 
explosion, it is 5,700 feet across. Like a hot-air balloon, 
the fireball is buoyed up into the air at a rate of 300 feet 
per second. After about a minute, the fireball has risen 
to 25,000 feet and has cooled to the point that it is no 
longer giving off any light. 

As the cloud of superheated gas rises, it experiences 
a certain amount of drag from the surrounding air. This 
slows down the outer edges of the cloud, allowing the 
inner part to rise a little faster than the outer part. The 
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total effect is the formation of what amounts to a smoke 
ring as the lagging outer rim of the cloud is sucked into 
the space left by the rising center section. This rolling 
smoke ring is the fabled "mushroom," which sits on top 
of a "stem" formed by a column of windblown smoke 
and dirt carried up behind the rising fireball. 

It has become fashionable to regard the mushroom 
cloud as a symbol of horror, but there was a brief time 
when the towering atomic cloud was regarded with awe 
and admiration. Admittedly, the time was a short one. 
Before the attacks on Hiroshima and Nagasaki, wit- 
nesses to the first atomic explosion described the mush- 
room cloud as the most awesome and beautiful thing 
they had ever seen. They talked about it as a rolling, 
glowing cloud giving off all the colors of the rainbow, 
with lightning bolts flickering all around it. We don’t 
normally think of mushroom clouds as being dancing 
visions of loveliness, partly because the films we have 
seen of air bursts are not usually in color, and partly 
because we know now what the mushroom cloud means 
in terms of human suffering. 

At first the gases of the mushroom cloud are red or 
reddish-brown because of a high concentration of 
oxides of nitrogen. These compounds are formed any 
time air is heated and are most familiar in automobile 
emissions which form smog. The yellow color of thick 
smog is a very pale version of the color of a newly 
formed mushroom cloud. (The production of such great 
quantities of oxides of nitrogen in the mushroom cloud 
represents a very significant threat to surivival planners, 
a fact which we will discuss in detail later in the chapter.) 
After a while the cloud cools down to normal air temper- 
ature and the water vapor in it condenses and forms 
droplets. At this point the reddish color disappears and 
the cloud turns white. 

At a certain point, the cloud stops rising and begins 
to spread out into a flatter shape. When it finally stops 
growing, the nuclear cloud is very impressive in terms of 
size. A cloud from a 1-megaton burst is typically twelve 
miles high and twelve miles across. For a 10-megaton 
burst, the cloud is about twenty miles high and as much 
as fifty miles across. 
Shock Wave Effects 

Acting on the principle that retreaters aren’t as 
interested in how the shock wave forms as they are in 
what happens to the surrounding countryside, I am 
going to skip the technical details of wave front forma- 
tion and stick to the basic idea that a nuclear detonation 
produces a powerful shock wave in the air. This shock 
wave moves out in all directions from the fireball at a 
speed faster than sound. What are the pertinent details a 
retreater needs to understand about this effect? 

Probably the most difficult thing to grasp about the 
blast wave is that it is actually composed of two effects 

which happen at once. The first effect is called overpres- 
sure, and consists of a drastic increase in air pressure 
above the normal level. This increase in air pressure 
tends to crush hollow objects (like houses or cars), pro- 
ducing an effect something like squeezing a beer can in 
your fist. The second effect is dynamic pressure, which 
produces a very strong wind blowing outward from the 
center of the explosion. This wind tends to knock things 
down, like slapping that beer can and sending it flying 
across the room. Together, the overpressure and the 
dynamic pressure are the effects which are loosely re- 
ferred to as the blast wave. 

The blast wave has many effects which are of inter- 
est to retreat planning. Obviously, one effect is direct 
injury to people. Others include damage to buildings, 
vehicles, shelters, and various objects that could block a 
retreater’s escape route. Table 3 gives a summary of 
these blast effects. 

This table calls for a few words of explanation. 
Parked private airplanes are very delicate and can be 
made unflyable by overpressures in the 0.5 to 1.0 pounds 
per square inch (psi) range occurring as far away as 
twenty-one miles from a 1-megaton explosion. If you 
plan to fly to safety after an attack, you had better pick 
an airport a long way from the nearest target as your 
starting point. 

If you are anywhere near a target when the bomb 
goes off, the last thing you want to do is to stand next to 
a window and watch. At extreme ranges, the shock wave 
may not arrive for two or three minutes. Window glass is 
almost as sensitive to overpressure as the sheet metal in 
airplanes, and when glass shatters it forms thousands of 
razor-sharp missiles which shower into the room. 
Within 8.5 miles of a 1-megaton burst, some of these 
shards will have enough energy to penetrate through the 
body wall, causing serious injuries involving the abdom- 
inal organs. 

An upright, absolutely unprotected human being 
out in the open may be picked up by the blast wave and 
hurled through the air, abruptly striking the ground or 
some stationary object. This refers only to people out in 
the open who don’t have the sense to lie down on the 
ground before the blast wave arrives. At the ranges from 
a 1-megaton burst where this type of injury would be a 
primary problem (four to seven miles), a person would 
have fifteen to thirty seconds warning between the flash 
and the arrival of the blast wave. That is a lot of time in 
which to lie down flat or dive into a ditch. Actually, the 
delay between the explosion and the blast wave at these 
distances could be very dangerous. You might think the 
show was over before the wave front had time to arrive. 
If your guard were down, it could be a fatal surprise. 

The dynamic pressure within six miles of a 1- 
megaton burst mimics the effects of a 90 to 120 mile per 
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TABLE 3 
Arrival Time and Radius of Shock Wave Effects 

RADIUS AND ARRIVAL TIME 
SHOCK WAVE EFFECT 

Parked private airplanes damaged but livable; windows have light damage [0.5 psi] 
Windows heavily damaged, wood frame houses lightly damaged. [1.0 psi] 
Some glass shards capable of penetrating abdominal wall. 
Human body thrown hard enough to cause incapacitating injuries. 
Human body thrown hard enough to cause 1% fatalities. 
Forest roads impassable due to fallen trees. 
Wood frame houses collapse, 1% of eardrums rupture. [5 psi] 
Brick apartment houses suffer severe damage. 
Human body thrown hard enough to cause 99% fatalities. 
Cars and trucks damaged too severely to drive. 
Reinforced concrete houses lightly damaged. [7 psi] 
Minor injury to lungs from overpressure. [15 psi] 
Highway bridges of 250-400 foot span barely passable. 
Highway bridges of 150-200 foot span barely passable, multi-story reinforced 

concrete office buildings severely damaged. 
Multi-story steel frame office building (earthquake resistant) severely damaged. 
Reinforced concrete houses collapse. [25 psi] 
Lung injuries from overpressure cause 1% fatalities. [35 psi] 
99% of eardrums rupture. [45 psi] 
99% fatalities from lung damage. [65 psi] 
Buried concrete arches collapse. [200 psi] 

 

/ megaton 10 megaton 
VIILES TIME MILES TIME 

21 1.5 min 45 3.0 min 
14 1.0 min 28 2.3 min 
8.5 38 sec 15 1.0 min 
7.0 28 sec 18 1.2 min 
5.8 25 sec 15 1.0 min 
5.7 24 sec 15 1.0 min 
5.5 22 sec 9.5 35 sec 
4.2 16 sec 8.9 32 sec 
3.8 14 sec 8.9 32 sec 
3.6 14 sec 8.9 32 sec 
3.5 13 sec 7.5 28 sec 
2.2 7 sec 4.6 15 sec 
2.1 7 sec 5.7 20 sec 

1.9 6 sec 4.7 15 sec 

1.7 5 sec 3.8 12 sec 
1.6 4.5 sec 3.4 10 sec 
1.3 3.5 sec 2.8 7.5 sec 
1.1 2.7 sec 2.4 6.0 sec 
0.9 2.1 sec 2.0 4.5 sec 
0.5 0.9 sec 1.1 1.8 sec 

 

hour wind, one which is sufficient to knock down sub- 
stantial numbers of trees and telephone poles. Keep this 
in mind when you plan your escape route. If a road is 
close to the target, it is likely to be blocked by debris; 
there may be no exit afforded. 

Within about 5.5 miles of a 1-megaton explosion, 
the average tract house collapses completely. If you live 
in such a house, you don’t want to build a shelter in the 
basement because the house will form a pile of debris on 
top of you�and maybe burn as well. This is also the  
point where the first minor blast injuries occur. A few 
elderly people at this range will suffer broken eardrums 
if not protected by blast-proof shelters. 

At 3.6 miles most cars and trucks are damaged so 
badly by the blast that they require major repairs before 
becoming driveable again. The shock wave picks them 
up and bounces them end-over-end down the street. 
Within this radius, you could easily survive the blast in a 
properly built shelter, but don’t expect to drive away 
afterward. 

At 2.2 miles lung injuries may occur. At this range 
the effect is not too serious, but it is very uncomfortable. 

A little closer to ground zero, there is a definite 
possibility of having highway bridges damaged too 
severely to use. This is actually good news in a way. It 
means that if you steer clear of target areas while driving 
to your retreat (a good policy in general), you shouldn’t 
have any trouble with collapsed bridges. Steel or con- 
crete bridges will be blown out only within the zone of 
massive destruction near ground zero. 

At a range of 1.6 miles from a 1-megaton blast, 
most reinforced concrete houses can no longer stand the 
strain. They collapse. A little closer, and the people who 
have avoided the dynamic wind by hiding in basements 
begin to receive really serious lung injuries from over- 
pressure. At one mile from the center of the explosion, 
direct injuries caused by high overpressures produce 
universal fatalities, except within exceptionally strong 
blast-proof shelters. At 0.5 miles from the center of the 
explosion (actually inside the fireball), even these special 
shelters collapse. 

Notice that the same effects occur in generally the 
same sequence, but at greater ranges, in the case of the 
10-megaton bomb. The exact range of each effect varies 
complexly when smaller weapons are compared to 
larger ones, but the 10-megaton radii are usually about 
twice the size of the 1-megaton radii. (For 20-megaton 
damage radii, multiply the 10-megaton figures by 1.3.) 

Before closing this discussion of shock waves, I 
should caution you about a little-known phenomenon 
which could catch you napping. Nuclear blast shock 
waves can be refracted by the upper layers of the atmo- 
sphere to become refocused at the earth’s surface many 
miles from the explosion. During the first atomic test at 
Alamagordo, New Mexico, the window-breaking power 
of the shock wave ought to have been limited to a 
four-mile radius around the explosion. (It was a small- 
kiloton range device.) Instead, the wave front passed 
into the upper atmosphere, where it was refracted and 
refocused.  Several minutes after the explosion, the 
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shock wave unexpectedly reappeared in Gallup, where it 
was strong enough to break windows. Gallup is about 
250 miles from the test area. Similar phenomena were 
noticed in various Nevada tests, too. 

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

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

Thermal Effects 
I think it may be important to begin by telling you 

What the thermal flash is not. If you have read Robert 
Merle’s nuclear war survival novel Malevil, you will 
recall a dramatic episode in which a single bomb deto- 
nated over Paris incinerated all of France in a gust of 
superheated air.4 This is the "wall of fire" myth, and 
although it is very common in anti-bomb propaganda, it 
is patently ridiculous. When you hear someone talking 
about the expanding "wall of fire" from a nuclear explo- 
sion, you can be sure that he or she has not done any 
homework. 

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

A point which is not well understood by the public 
is that the thermal flash from small (kiloton-class) weap- 
ons is actually more dangerous than that from megaton 
weapons. The 20-kiloton bomb dropped on Hiroshima 
caused horrible flash burns on the victims. This bomb 
released its thermal pulse in less than a third of a second; 
the victims were burned literally before they realized 
what was happening. A megaton weapon, on the other 
hand, releases its thermal pulse over a period of five to 
twenty seconds. This makes it less dangerous to people 
out in the open for two reasons. First, the skin can 
absorb a lot more heat without damage when there are 
even a few seconds for circulating blood to carry the heat 
away to other parts of the body. Second, the long dura- 
tion of the pulse gives people a few moments in which to 
react by diving to the ground, running indoors, or taking 
other kinds of protective action. 

The second subject of interest is the range of the 
flash damage. The ranges listed in table 4 are maximum 
ranges for clear weather conditions. The range of ther- 

mal effects in real life, however, can be very hard to 
predict. 

Since the thermal pulse is composed of light, its 
intensity naturally decreases with distance from the cen- 
ter of the explosion. This is because the light rays spread 
out at increasing distances. There is also a shading effect 
caused by dust and dirt in the air (which ought to be 
considerable over some cities). But even this effect is 
complicated by the fact that the smoke particles can 
reflect the thermal radiation as well as absorb it, which 
means that they don’t block out quite as much of the 
flash as they should. Instead, they scatter it, so even if 
you are protected from direct exposure to the fireball, 
you can still receive reflected heat from the surrounding 
sky. 

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

In table 4 I have listed retinal burns as an injury 
which may occur at distances of hundreds of miles from 
the explosion. This is true, but the occurrence also 
requires some special circumstances. The fireball is so 
bright that looking at it is like looking directly at the sun. 
Even at very great distances, anyone who has the fireball 
within field of vision at the exact instant of detonatior 
may suffer a retinal spot burn. The lens of the eye 
concentrates the light from the fireball into a small spot, 
and within that area the retina of the eye can be perman- 
ently scarred. Please note that the damage is confined to 
one very small spot, and the impairment of visual acuity 
is usually slight. Only people who have the incredible 
bad luck to be staring directly at the bomb when it 
explodes would suffer serious impairment of vision. 
Even these people would not be completely blinded, but 
would simply be unable to focus on an object by looking 
directly at it. The experts regard this kind of injury as 
extremely unlikely. 

There is a second influence on the eye which is of 
more interest to us. The incredible brilliance of the flash 
is a little like having several people set off flashbulbs 
around you all at once. This scattered light can be so 
bright that it causes temporary bleaching of the retina, 
leaving you with "dazzled" vision. The effect clears up in 
a few minutes to a few days and has no permanent effect 
on the eye. (It could, however, bring your evacuation 
vehicle to an abrupt halt.) The sensitivity of the eye to 
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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 
spreads the glare) and with the time of day. Night- 
adapted eyes are much more vulnerable because the 
pupil is dilated. 

The rest of table 4 refers to the distances at which 
various common materials would be charred on the 
surface or would actually catch fire following the ther- 
mal pulse. The distances listed for human skin burns 
presume that the victim is just going to stand there and 
take it. Considering that the thermal pulse of a megaton 
bomb lasts several seconds, this assumption of passive 
immobility is pretty strained. You should interpret the 
figures as the extreme ranges at which you could possi- 
bly be burned. 

The skin-burn figures in table 4 do not allow for 
variation in skin color. White-skinned people are likely 
to have much greater resistance to flash burns than 
darker races. This point was brought home to me while 
viewing films of a megaton test in the Pacific in which a 
flock of black terns and white terns was exposed to a 
thermal pulse. When the bomb exploded, the birds were 
startled and flew around in great confusion. A few 
seconds later, when the thermal pulse was peaking, the 
black birds suddenly began to trail streamers of smoke 
and literally "went down in flames." In seconds the flock 
was reduced to white birds only. 

Notice the emphasis in table 4 on the word "dry" in 
several categories. The scraps of newspaper lying in the 
street, pine needles, or dead leaves are only going to 
ignite if they are bone dry. In most places that limits the 
incendiary effect of the thermal pulse to the driest 
summer months. If the leaves are wet and muddy or 
buried under a foot of snow, the thermal pulse won’t set 
them on fire. 

LIFE AFTER DOOMSDAY 26 

In spite of these factors, a nuclear explosion does 
produce fires. Flash ignitions account for some of the 
fires, but most are caused by blast damage which breaks 
electrical lines, ruptures gas pipes, and generally makes 
kindling out of wooden buildings. We tend to think of 
the pictures of Hiroshima in this connection; these show 
a city utterly leveled and burned to the ground. It is 
important to remember that Hiroshima was a city of 
buildings composed largely of wood, paper screens, and 
bamboo, in which cooking facilities and heating were 
provided by charcoal braziers. A modern American city 
isn’t nearly as vulnerable to fire as was Hiroshima. 

According to the experts, the kind of "fire storm" 
which destroyed Hiroshima is probably not possible in 
our cities. Only in wholesale distribution and slum areas 
is there enough loose combustible material to support 
the beginning of a fire storm. If one did get going, it 
would tend to be self-limiting, since the winds generated 
by a fire storm blow inward toward the center of the 
burning area and do not spread the flames. 

If no fire storm forms, there is still the possibility 
that normal fires might spread downwind from the area 
of the explosion. Such fires could spread for many miles 
in some areas, but they would soon burn out of the 
devastated area and into neighborhoods with intact fire- 
fighting capability. In the case of an air burst with no 
significant local fallout, there is no reason why these 
fires could not be fought and contained in the normal 
manner. (Of course the fact that it could be done doesn’t 
mean that it would be done.) Notice that even in this case 
the three-quarters of the city not lying downwind of the 
hypocenter would be relatively safe from fire. 

A significant problem for survivalists is that of 
wildfires started by nuclear explosions. If the war begins 



during the driest summer months, it will be possible for 
unimaginably large areas of forest, chaparral, and grass- 
land to burn. (Within this century there have been fires 
in the northern Rocky Mountains which have burned 
for weeks and covered many thousands of square miles.) 
These could be controlled in some areas, but in other 
locations they would burn until they ran out of forest. A 
wildfire can cover ground quickly, too, traveling as fast 
as ten miles an hour in some cases. Even if you select a 
retreat site that will escape all nuclear weapons effects, 
you will still have to give some thought to the delayed 
arrival of forest fires. (Natural forest fires occur all the 
time and will also threaten your remote retreat if the 
United States Department of Agriculture Forest Service 
is too busy to put them out.) 

Electromagnetic Pulse 
In addition to the intense light of the thermal pulse, 

a nuclear explosion also produces a burst of electromag- 
netic energy in the radio and radar portion of the spec- 
trum. This is called the electromagnetic pulse, or EMP. 
Normal air and surface bursts do not produce a signifi- 
cant degree of EMP, but extremely high-altitude explo- 
sions (on the edge of space) produce an EMP that 
staggers the imagination. 

A strong EMP can induce a current of electricity to 
flow in any large metal object, such as an automobile 
body, a power line, or a radio antenna. The longer the 
object, the more powerful is the surge of induced cur- 
rent. This current is capable of causing actual damage to 
radios, televisions, telephone networks, power net- 
works, and computers. 

The amazing thing about the EMP effect is the 
range of damage. High-altitude megaton tests in the 
Pacific knocked out emergency communications and 
city power in the Hawaiian Islands, over 750 miles away. 
Calculations show that it will be possible for the Soviets 
to explode one large bomb high over Omaha, Nebraska, 
and disrupt electrical equipment literally from coast to 
coast. If your retreat group intends to rely on CB radios, 
amateur radio equipment, microcomputers, telephones, 
or even electric blasting caps, you will need to consider 
the EMP question very carefully.5 

Nuclear Radiation Units 
When scientists start talking about radiation expo- 

sure, they use special terms to describe exactly what they 
mean. Three very common terms are the roentgen, the 
rad, and the rem. A roentgen is a measurement of how 
much gamma radiation is present. The rad is a measure- 
ment of how much radiation is absorbed by the body 
(or by a radiation meter). A rem is a measurement of 
how much damage the absorbed radiation does to the 
body. These terms are complex, and substantial "fudge 

factors" are involved in converting one unit to another, 
depending on the energy of the radiation, the type of 
living tissue exposed, and the species of animal involved. 
Fortunately, for humans exposed to gamma rays from 
fallout, the three units are approximately the same. In 
the civil defense context they are treated as essentially 
interchangeable.6 I have simplified the matter by using 
the initial "R" in all instances where a more precise 
meaning is not necessary. 

Initial Nuclear Radiation 
The initial nuclear radiation is that produced 

within the first minute of the explosion. Virtually all of 
the radiation produced by the bomb appears within this 
time. (Fallout contains only 1 percent of the radiation 
produced by the explosion.) The important thing for 
retreaters to know about the initial nuclear radiation is 
that it is extremely limited in range. In order to receive a 
lethal dose of initial radiation, a person would have to be 
standing in a totally unprotected location less than two 
miles from the center of the fireball. If you think about 
that for a minute, you’ll discover that anyone doomed 
by this kind of radiation exposure has only seconds to 
live anyway. The intense blast at that range will be lethal 
even if the thermal flash isn’t. There is really no need to 
worry about initial nuclear radiation. 

Fallout 
Fallout is a simple word which represents a very 

complex phenomenon. Once again, though, the real 
danger it represents is much less than the legendary 
danger. 

When a nuclear explosion occurs in contact with 
the ground, the fireball and blast pick up many tons of 
dirt and carry them up into the radioactive cloud. These 
dirt particles become covered with molten droplets of 
radioactive material. When the turmoil of the explosion 
quiets down, these radioactive grains begin to fall back 
to the ground. This is the "fallout." 

The amount of fallout formed and its distribution 
over the landscape depend on many interacting factors, 
such as the design of the weapon, the size of the particles, 
the height of the explosion above the ground, and the 
weather conditions at the time. In the case of an air 
burst, for example, the explosion occurs high enough in 
the air that no dirt is drawn up into the cloud. In this case 
the radioactive gases have no particles to condense 
upon, and instead they form very tiny droplets which are 
too small to settle out of the air. Therefore, in air bursts 
such as those at Hiroshima and Nagasaki, casualties due 
to fallout are completely absent. 

This is a very important point to keep in mind for 
retreat planning, because the most efficient way to dam- 
age a city is by using an air burst. If we presume that the 
aggressors (regardless of their motives) are professional 
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MISLEADING FALLOUT MAPS 
 

  

  

 

FIGURE 1: Misleading Civil Defense Fallout Maps. These maps 
show areas having more than 0.2 R per hour of fallout radiation at 
various times after a Soviet attack. The scenario assumes inappro- 
priate targets, gigantic bombs, and universal ground-level detona- 

tions. No Soviet general would contemplate such an attack. (From the 
United States Congress; see Radiological Defense Textbook, Defense 
Civil   Preparedness Agency, June 1974 SM-11.22-2.) 
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enough to use air bursts over our cities, then only the 
Minuteman missile fields and a few control centers are 
likely to be attacked with fallout-generating ground- 
level explosions. In that case, 90 percent of the nation 
will be fallout-free. 

Figure 1 shows fallout patterns from a hypothetical 
attack on the United States, as derived from a Congres- 
sional study conducted in 1959. These maps are typical 
of those you see in many civil defense books, and they 
are almost entirely wrong. The targets selected are inap- 
propriate, the weapons used are too big, and the fallout 
patterns presume universal ground level bursts. I have 
included figure 2 as a counter-example. In it the dar- 
kened areas represent local fallout after a realistic 
attack. Under realistic circumstances the fallout picture 
is much less alarming than the typical examples would 
indicate. 

After a surface burst, the fallout gradually settles to 
the ground over a period of about twenty-four hours. 
This is the local fallout and consists of granules which 
are large enough to see with the naked eye, although 
the larger ones reach the ground fairly quickly, and by 
the end of the twenty-four hour period the dust is very 
fine. After the first day, the particles remaining in the air 
are so fine that they take weeks or months to finally 
reach the ground, usually carried by drops of rain or 
flakes of snow. This is the delayed fallout. 

The design of the weapon determines both the 
amount of fission products available for fallout forma- 
tion and the size and height of the mushroom cloud, 
which influences the fallout’s distribution. In general, it 
is only the fission portion of the bomb that produces 
fallout. A 1-megaton 100 percent fission bomb will pro- 
duce the same amount of fallout as a 2-megaton weapon 
using 50 percent fission and 50 percent fusion. Although 
the total amount of fallout is the same, the 2-megaton 
bomb may produce less severe exposures on the ground 
because the greater size of the cloud will spread the 
fallout more thinly over a larger area. This is a case 
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, it falls 
through many layers of the atmosphere, where winds 
may be blowing in different directions. Therefore, as the 
particle falls into each new layer, it may be temporarily 
carried off in a new direction relative to the ground. This 
makes it difficult to predict exactly where the fallout will 
land. Fortunately, within the United States the occur- 
rence of radical differences in wind direction between 
atmospheric levels is not that common, and we can 
visualize the fallout as generally being carried off in one 
direction. This is a particularly good approximation for 
those areas within 50 to 100 miles of the target, where the 

  

 

FIGURE 2: A Realistic Post-attack Fallout Map. This scenario 
assumes a counterforce strike against our ICBM fields which might or 
might not be accompanied by air bursts over bomber bases and cities. 

Air bursts produce no fallout. (Based on Analysis of Effects of Limited 
Nuclear Warfare, United States Senate Committee on Foreign Rela- 
tions, September 1975.) 
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grains settle quickly and are only briefly influenced by 
the wind. 

The speed of the wind which carries the dissipating 
mushroom cloud away from the target is very important 
to the distribution of the fallout. Since almost all of the 
grains reach the ground within twenty-four hours, the 
total distribution of fallout on the landscape will depend 
on how far the wind can carry the cloud during the first 
day following the explosion. Less obvious is the fact that 
the particles sift out of the cloud at a constant rate, and if 
a high wind carries the cloud across a large territory 
during the first day, the density of particles falling in any 
one area will be greatly reduced. High winds greatly 
increase the total size of the contaminated area, but 
greatly reduce the amount of fallout on the ground at 
any one spot. 

Incidentally, the winds which move the cloud occur 
at an altitude of roughly 40,000 to 50,000 feet. The local 
wind direction you experience on the ground has 
nothing to do with winds at this height. In the United 
States the general rule is that these high-altitude winds 
travel from west to east. In the northern half of the 
country, the probability that fallout will be received 
from a target to the east is less than 1 percent. (That 
means you will get fallout from the east in roughly one 
nuclear war out of a hundred.) In the southern states the 
appearance of tropical summer storms makes the pre- 
diction of fallout patterns less certain. Even then, 
though, west to east winds predominate. The speed of 
the winds is commonly between 50 and 100 miles-per- 
hour and can sometimes reach 300 miles-per-hour. 
These speeds are high enough to help out the retreater by 
spreading the fallout very thinly in most of the contami- 
nated areas. 

Local weather does not normally affect the pattern 
of fallout deposition, but it can affect the rate of deposi- 
tion. Fallout particles can be "scavenged" from the 
remains of the mushroom cloud by the strong down- 
drafts of thunderstorms, for instance. Also, when fallout 
particles drift down into a layer of moist air, the mois- 
ture may cause the particles to fall faster. Either mecha- 
nism can produce local "hot spots" where radioactivity 
on the ground is as much as ten to thirty times that of the 
surrounding area. 

Figures 3 and 4 show idealized fallout distributions 
at various times after the ground-level detonation of a 
1-megaton fission bomb. These examples assume that 
the downwind travel of the radioactive cloud proceeds 
at a rate of 15 miles per hour, and that winds at all 
altitudes are blowing in exactly the same direction. 

To see how radioactivity builds up and decays at 
various distances from the explosion, first consider an 
area located twenty miles downwind of the target. At 
one hour after the explosion, the fallout has just started 
to arrive. The rate of radiation exposure is only 10 R per 

hour, and the total dosage for an unprotected person is 
10 R. Fallout continues to arrive until it reaches a peak 
at about two hours, when the rate of exposure is over 
1,000 R per hour. By six hours after the explosion, 
fallout has stopped arriving and decay has set in, bring- 
ing the rate of exposure rapidly back to 300 R per hour. 
The total dosage accumulated continues to increase and 
at six hours has just reached 3,000 R. By eighteen hours 
the rate has fallen to 80 R per hour, and the total dose 
has increased to 4,800 R. After one week, the figures will 
be 5 R per hour and 6,700 R total. At the end of the first 
month, the rate of exposure is down to 1 R per hour and 
the total accumulated dosage is 7,300 R. 

What could people do to protect themselves at this 
location? A standard home fallout shelter will cut down 
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 would be 
radioactive enough to make it dangerous to re-occupy 
for two or three months. Unless retreaters are prepared 
to stay underground for ninety days or so, they should 
plan to evacuate. 

TABLE 5 
Radiation Dose/Time Relationships 

 

    ACUTE EFFECTS 1 WEEK 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]    

Most need medical care 450 R 600 R * 
[50% die]    
For a fallout situation this category will be insignificant. 

If an evacuation takes only thirty minutes, a 
retreater could leave as early as five hours after the 
explosion without acquiring a lethal dose of radiation. 
After twenty-four hours, a three-hour evacuation could 
be permitted. Two days after the explosion, an eighteen- 
hour evacuation could be managed. A full twenty-four 
hour exposure to the fallout could be tolerated by the 
fifth day. (Note that only one exposure is safe. Going out 
of the shelter for half an hour on the first day and three 
hours on the second day would be very dangerous.) 

Now consider the situation 100 miles from the 
target. One hour after the blast, the fallout hasn’t even 
reached this area�no one has been exposed to radia-  
tion. The fallout starts to arrive around the sixth hour, 
but at first the dosage is only I R per hour and the total 
exposure is negligible. After nine hours, the fallout has 
all arrived and the exposure rate is up to a peak of 12 R 
per hour. (This is obviously a far cry from the previous 
example.) By eighteen hours, the rate has decayed to 5 R 
per hour, and the total dose has risen to 80 R. At the end 
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of the first week, the rate is 0.3 R per hour, and the 
accumulated dose is 240 R. At the end of the month, the 
rate has fallen off to 0.07 R per hour, and the total dose 
is 300 R. 

In this area you could live dangerously and ignore 
the fallout. A total dose of 300 R in one month is risky, 
but most people would not die from it or even become 
very sick. (Individual responses to radiation will differ, 
however.) If the people at this location were to stay 
inside normal wood frame houses for the whole month, 
their exposure would be cut in half, down to 150 R. To 
play it safe, however, it would be best to use home 
fallout shelters for at least the first twenty-four hours. 
This precaution alone would reduce the one-month total 
exposure to 100 R. 

These examples aren’t precisely representative of 
what will happen to us in the United States, however, 
because they presume four things that are not necessar- 
ily true. The first is that the wind is blowing at 15 
miles per hour. This is too slow. Usually the winds we 
are interested in travel with a speed greater than 50 
miles per hour. Since higher wind speeds spread the 
fallout particles more thinly over larger areas, this redu- 
ces the exposure to persons on the ground. 

The second assumption is that the winds at various 
altitudes are all traveling in the same direction. This is 
not a totally inaccurate assumption, but it is not per- 
fectly true, either. Slight differences in wind direction 
from one layer of the atmosphere to another also serve 
to spread out the fallout, again reducing the exposure of 
persons on the ground. 

The third factor concerns the use of a 100 percent 
fission bomb. It is more usual to assume that a megaton- 
class weapon is 50 percent fission and 50 percent fusion. 
(The real value is actually closer to 30 percent fission.) 
Under this assumption all the radiation exposure rates 
and total dosages are cut in half. 

Finally, it will be a rare location that receives fall- 
out from the destruction of only one missile silo. The 
silos are distributed in groups which are just small 
enough to assure that their fallout patterns will overlap. 
As a rule of thumb, we might assume that anyone receiv- 
ing fallout from one silo will also receive fallout from 
nine or ten others, too. Exposure rates and total dosages 
should be scaled up by a factor often to take this effect 
into account. Notice that multiple explosions will 
increase the concentration of fallout on the ground but 
will not greatly extend the total fallout areas in the 
downwind direction. Since the fallout reaches the 
ground within twenty-four hours, the distance it travels 
depends on the wind speed only, not on the number of 
bombs. 

What does all this boil down to? It means that the 
example shown in figures 3 and 4 is roughly correct for 
areas near missile fields but greatly exaggerated for all 

other targets. Most fallout studies use "worst case" 
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 in detail in 
Appendix D, but I assume that there will be very few 
people in the fallout areas who will be suicidal enough to 
expose themselves to the radiation by standing naked in 
the center of a flat field throughout the danger period. 
Wild animals and native plants will be subjected to just 
such exposure, however, and it is important to appre- 
ciate what the fallout will do to them. 

For the most part, large-bodied mammals react to 
ionizing radiation exactly as humans do. A dose of 1,000 
R will kill every deer, elk, mountain goat, and moose 
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 
effect will be canceled by their extremely close exposure 
to the fallout grains on the surface of the ground during 
their active periods. The effect on birds should be 
roughly similar to the effect on mammals. Ground- 
dwelling birds will be much harder hit than tree-dwellers 
or waterfowl. 

From the levels of acute radiation dosages which 
will occur within fifty miles of the silos, there will be 
significant damage to terrestrial plants of almost every 
variety. Conifers are severely injured by radiation doses 
of 2,000 R or more, and grassland species become 
severely injured at doses exceeding 20,000 R. From 
these figures we can expect that pine forests will be 
defoliated and possibly destroyed for thirty miles or so 
downwind of the silos. Areas of grassland devastation 
will be much more restricted but will still extend for 
several miles downwind of each silo. 

I want to underline the fact that as bad as all these 
effects will be, they are restricted to areas adjacent to the 
missile fields. The amount of actually unlivable area will 
be very limited. The myth that a nuclear war means a 
poisoned world for thousands if years is not true. Don’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 to 
survive the immediate problems of direct weapons 
effects, local fallout, civil disruption, lack of medication, 
etc., you might as well give up because strontium-90 will 
get into your bones and kill you anyway. There is 
nowhere you can go, say the proponents of this notion, 
to escape the radioactive chemicals which will eventu- 
ally find their way into your body. Well, there is some 
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truth to this objection, but there is also a lot of nonsense 
implicit in it. 

How does radioactive material get into the body? 
For the most part, such materials are inhaled, ingested, 
or enter the body through wounds. Inhalation and 
ingestion of fallout particles and chemicals are signifi- 
cant problems, and retreaters need to take steps to avoid 
these routes of contamination. 

Internal radiation sources are dangerous out of 
proportion to their activity because even alpha particles 
(which cannot penetrate the skin) are capable of inter- 
acting with living cells when emitted inside the body. In 
the tissues immediately surrounding an internal radia- 
tion source, the exposure can be extremely high even if 
the particle does not contribute significantly to the total 
body dose. The potential for inducing cancer or killing 
nearby cells is relatively great. 

Inhalation of fallout particles is not very likely 
under normal circumstances because during the period 
when the local fallout is arriving (and is suspended in the 
air) the particles are mostly too large to be taken in. The 
nose can filter out virtually all of the particles, and about 
90 percent of what little does get in is soon coughed up. 

Inhalation of radioactive gases is another matter. 
These gases, such as iodine-131, cannot be filtered out 
by normal means and are absorbed into the blood 
through the lungs. Radioactive iodine is also introduced 
into the body by drinking water or food contaminated 
with fallout particles. Since the iodine will dissolve in 
water, even strained or boiled drinking water is unsafe if 
it has been contaminated at one time. Once inside the 
body, the iodine naturally concentrates in the thyroid 
gland, where it can produce permanent damage. This 
effect is particularly noticeable in children, whose subse- 
quent growth can be stunted by the lack of thyroid 
hormones. Fortunately, the half-life of radioiodine is 
about eight days, and a few weeks after the attack, most 
of it will have decayed. By simply avoiding contami- 
nated food and water for a month or so after the attack, 
you can eliminate most of the risk. 

Other radioactive elements which can be absorbed 
through the digestive system include the "bone seekers," 
strontium-90 and barium-140. These elements are sim- 
ilar to calcium in chemical behavior and tend to become 
incorporated into bones, where they remain perman- 
ently. Strontium-90 has been the focus of some pretty 
lurid tales from time to time, including predictions of 
"poisoned" agricultural products and universal leuke- 
mia. Fortunately, the natural systems through which 
strontium reaches the human body tend to operate very 
much in our favor. 

Strontium-90 from fallout is deposited on top of 
the soil, and unless the ground is plowed, the strontium 
tends to remain near the surface. Plants with deep roots 
pick up very little of it. Even shallow-rooted plants 

absorb more calcium from the soil than strontium. 
When an animal eats the plants, the strontium is 
absorbed into its body and deposited mainly in the 
bones. The proportion of strontium deposited in the 
edible meat and milk is surprisingly low and acts as a 
barrier between humans and the radioactive chemical. 
Even within the human body the strontium from plant 
or animal food is mostly eliminated, although a small 
proportion does find its way to the bones. 

Once inside the bone, the strontium-90 decays 
slowly, releasing low-energy beta radiation, which does 
little damage. Unfortunately, the decay product is 
yttrium-90, which decays again almost immediately, 
producing high-energy beta radiation. In areas subject 
to local fallout, enough strontium-90 may be deposited 
in the fields to produce a noticeable (but not necessarily 
large) increase in the incidence of bone cancer, anemia, 
and leukemia. Areas outside of local fallout patterns will 
not have sufficient strontium to produce any of these 
effects. 

The distribution of strontium-90 from fallout cor- 
responds closely to the contours of local fallout as des- 
cribed in Appendix B. The total extent of strontium-90 
contamination exceeding current Energy Research and 
Development Administration (ERDA) standards for 
agriculture from a single ground burst is roughly equal 
to twice the 150 R exposure contour distance. This 
means that even in areas where the local fallout is not 
too severe, the strontium-90 contamination would still 
make the land unusable under current industrial stand- 
ards. After a nuclear war, the standards may well be 
revised upward substantially. Current standards are 
intended to prevent any possibility of an increase in the 
cancer rate, however small, but in the post-attack period 
this will no longer be an important factor.-The fallout 
gamma exposure will already have boosted the cancer 
rate, and exceeding the ERDA strontium-90 limit will 
seem unimportant when the only alternative is starva- 
tion. There will be locations too heavily contaminated to 
use for agriculture, but they will be limited in extent. To 
put this in perspective, we have been talking about 
"acceptable" gamma ray exposures as high as 150 R in 
the civil defense context, but a dose of even I R would 
alarm an ERDA health physicist. Strontium-90 won’t 
be that big a problem. 

Cesium-137 is another internal emitter but it differs 
from strontium-90 in four significant ways. First of all, it 
tends to stay in the soil and not be taken up by plants. 
The primary way for it to enter an animal’s body is 
through ingestion of surface-contaminated plant mate- 
rials. The second important difference is that cesium 
imitates potassium (rather than calcium) and tends to 
concentrate in meat instead of bone. Therefore, the 
ingestion of meat from animals which have been feeding 
on contaminated plants can be hazardous. The third 
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difference is that cesium-137 is a gamma ray emitter and 
contributes to the whole body radiation dose rather than 
concentrating in one organ. Lastly, cesium has a rela- 
tively short biological half-life and is 90 percent elimi- 
nated from the body within a year of being ingested. 

There are other internal radiation sources, but 
iodine, strontium, and cesium are the three which are the 
most dangerous. The others either imitate the behavior 
of these three elements, or they are not retained by the 
body and are rapidly eliminated. For retreaters the les- 
son is that it would be better to avoid fallout areas when 
you select a location for your post-attack homestead. If 
you do have to raise your own food in a fallout contami- 
nated area, remember that internal emitters won’t kill 
you outright but will increase the possibility of dying 
from radiation-induced diseases. Much of what we 
know about internal radiation comes from studies of 
radium wristwatch-dial painters who used to lick their 
brushes to keep them pointed and unknowingly swal- 
lowed enormous doses of radium (a bone seeker). Many 
of these people were still around decades later when the 
Argonne National Laboratory scientists went looking 
for them. The workers had serious bone damage, but 
they had not been killed en masse. You won’t be either. 

Long-term Effects 
In 1975, the National Academy of Sciences pub- 

lished "Long-term Worldwide Effects of Multiple 
Nuclear Weapons Detonations," a massive evaluation 
of the effects a full scale nuclear war will have on those 
parts of the world not within the influence of the direct 
weapons effects and local fallout.7 The scientists attempt- 
ed to evaluate and predict the results of a United States/ 
Soviet war involving roughly 1,000 explosions in the 
10-megaton class and 5,000 explosions of about 1 meg- 
aton. (You have to admit that they were picturing a 
pretty respectable war.) Their report is the most up-to- 
date evaluation of this subject; I have used it heavily in 
preparing the material for this section. 

The long-term effects of a nuclear explosion arise 
from three processes. The first is the injection of radio- 
active particles into the stratosphere, where they remain 
as a suspended aerosol for months before coming down. 
The second factor in creating long-term effects is the 
injection of non-radioactive dust into the stratosphere 
along with the delayed fallout. Like an immense vol- 
canic eruption, the detonation of thousands of silo- 
destroying megaton weapons will put millions of tons of 
dust into the air, effectively changing the clarity of the 
atmosphere and shading the planet’s surface. The scien- 
tists predicted a resulting drop in average temperature of 
about 1 degree centigrade. The dust is expected to settle 
out of the air completely in two years or so. 

The third factor is the creation of enormous 
amounts of nitrogen oxides in the superheated air of the 

mushroom clouds. Oxides of nitrogen in the quantities 
expected from the detonation of 10,000 megatons will 
produce a significant reduction in atmospheric ozone. 
Since the ozone screens us from solar ultraviolet (UV) 
light, the amount of UV light will rise dramatically. The 
NAS scientists were very cautious about saying exactly 
how great an increase there will be, but their ballpark 
estimate was in the vicinity of six times the present UV 
level. This effect will return to near-normal levels in five 
or six years, although total recovery will take decades. 

What effects will these developments actually have 
on us and our surroundings? Let’s take plants first. 
Natural plant communities outside of local fallout areas 
will show no damage from delayed fallout, but the drop 
in world temperature and the UV light increase could 
have drastic effects in some areas. Not much is yet 
known about the UV threat except that some plants 
seem to be very sensitive to this type of light; a world- 
wide six-fold increase in U V light might mean extinction 
for many natural species, possibly including a few very 
important natural dominants. That one is left hanging. 

We may assume that climatic cooling won’t hurt 
native plants very much because we know from expe- 
rience that plant communities can survive such periods 
without any damage. The volcanic eruption at Kraka- 
toa, for example, did little to harm natural plant com- 
munities in the rest of the world. Crops will be more 
severely affected, however, because even a 1-degree drop 
in average temperature significantly shortens the num- 
ber of frost-free days in a local growing season. Thedrop 
in temperature will eliminate wheat growing in Canada 
for a year or two and will move agricultural belts a few 
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 are fairly 
resistant to UV damage and can be relied on to grow 
under high UV illumination, but tomatoes, peas, beans, 
onions, sugar beets, and lettuce will not do well at all. I 
think about that fact every time I see advertisements for 
"disaster" vegetable seed canisters. Corn is usually the 
only plant offered that would stand a chance of surviv- 
ing the UV exposure (see table 5).8 

Most wild animals will not suffer greatly from the 
long-term radioactivity produced by a nuclear war. The 
lifetime residual radiation dose for most wildlife will be 
about 2 rads (or 2 rem on the human scale). This is close 
enough to the natural background level to be unnoticea- 
ble. There may be some damage to wildlife in arctic and 
alpine ecosystems, where lichens and mosses are the 
chief form of plant food, because these plants tend to 
concentrate fallout. This biological magnification will 
increase the internal dosage of radiation received by 
herbivores such as caribou. 

The UV light increase is likely to be a more serious 
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danger to wildlife species than radiation. Many animal 
species are dependent upon particular plants which may 
die out under high UV exposure. This possibility is too 
uncertain to explore with any confidence, but as a hypo- 
thetical example, imagine the implications for a popula- 
tion of squirrels if suddenly their entire forest of oak 
trees were to die. Starvation would reach all the way up 
the food chain to animals which prey on squirrels, to still 
others which prey on the predators. 

Direct effects of UV on wildlife are possible, but 
they shouldn’t be serious for most animals. Experience 
has shown that animals which have accidentally become 
sensitive to sunlight (by eating certain toxic plants) 
simply find a shady place to spend the day and then 
forage at night. With the exception of birds, most of 
which are helpless in the dark, I suspect that most wild- 
life will adopt the nocturnal pattern for a few years. 
(Actually, many mammals are naturally nocturnal and 
are not in direct danger from U V anyway.) Larger mam- 
mals that typically spend the winter searching for food 
in snow-covered areas will not fare so well, however. 
The high UV concentration may mean severe snow- 
blindness and starvation for them. After the first winter, 
big game could be very scarce in much of the temperate 
zone. 

Effects on domestic animals will be almost identical 
to those for wildlife. If there are humans around to guide 
animals to food and water, however, livestock will not 
be seriously affected. 

What about people? Many of the nuclear war hor- 
ror stories we see on television or read about in science 
fiction novels involve sweeping long-term dangers, guar- 
anteed to exterminate the human race if the hero of the 
story fails to clobber the bad guy in time. This is gar- 
bage. Of all the large animals on the planet, we have the 
least to fear. This is mainly due to the fact that people are 
capable of understanding what is happening and can 
take steps to protect themselves. That is what this book 
is about, after all. 

The total residual radiation dose (both internal and 
external) for a human survivor not living in an area of 
local fallout will amount to less than 10 rem for a period 
extending up to thirty years after the war. Once again, 
this is next to nothing. Remember that the exposure has 
to be over 200 rem delivered within a week to cause 
acute, lethal reactions in even 1 percent of the popula- 
tion. We are talking about 1 / 3 rem per year or less. It 
doesn’t seem very alarming, does it? 

If you have read Nevil Shute’s On the Beach, you 
will remember the terrifying and inevitable wait for the 
end, when the delayed fallout from the northern hemi- 
sphere finally spread to Australia, killing the last human 
survivors after just a few days of exposure.9 The dis- 
armament people have made great use of this myth, 
hinting that it really could happen. Could it? 

A good-sized nuclear war will produce only 1/3 
rem of exposure per year for residents of the northern 
hemisphere, and the evidence to date indicates that land 
areas in the southern hemisphere will get only one-third 
as much radiation as in the north. Let’s make it easy and 
call it 1/10 rem per year for Australia. How many weap- 
ons would we have to detonate to increase the long- 
term fallout exposure level for Australia up to an 
average of 1,000 rem per week? The answer, rounded off 
a little, is 500,000 times the number of weapons which 
the NAS thought would be enough for a full scale war. 
Even with the insane competitiveness of the arms race, I 
suspect that it will be a while before we can match every 
available weapon with half a million others just like it. 

What effect will a 10-rem exposure over thirty years 
have on the northern hemisphere survivors? For one 
thing, there will be an increase of about 2 percent in the 
spontaneous cancer death rate. (I suspect that there will 
be simultaneous increases in deaths from starvation, 
disease, and local riots which will make the cancer rate 
next to invisible in any case.) There will also be an 
increase in the numbers of radiation-induced deformi- 
ties in unborn infants at the time of the war, but the 
increases will not be distinguishable from non-radiation 
defects. 

The effect of inhaled plutonium particles in produc- 
ing cancer of the lungs was not clearly defined by the 
Academy report; there is some controversy over that 
subject at this time. One interesting comment, recorded 
in the report, though, was that the average New Yorker 
in 1963 had about 1,000 plutonium particles in his lungs 
derived from weapons testing fallout. At last report, 
New York was nearly bankrupt but not experiencing 
any lack of population. 

The increased U V dose to humans may produce a 3 
to 30 percent increase in the levels of skin cancer when 
averaged for the forty years following the war. This 
means that while every 100 people who develop skin 
cancer now, between 103 and 130 may get the disease 
during the years after the war. This prediction assumes 
that everybody will spend a lot of time basking in the sun 
during the first three years, when the UV levels will be 
high. The cancer would be a delayed effect of this expo- 
sure. There is a serious objection to this assumption, 
however. If the U V levels get that high, a Caucasian will 
develop a blistered sunburn within ten minutes of expo- 
sure to the sun. Incapacitating snowblindness will occur 
equally quickly in snowy areas. Most people will proba- 
bly try to avoid the sun for a while, which should cut 
down on the projected skin cancer rate. Remember that 
the UV problem only lasts a few years, not forever. 

The final long-term effect on humans is the poten- 
tial genetic damage which could be caused by radiation 
or UV light. Once again, many movies have been made 
which  capitalize  on  rampaging  mutants,  deformed 
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monsters, and other supposedly "genetic" changes in the 
human race. What are the facts? 

The Academy scientists carefully took everything 
into consideration and decided that there will be an 
increase in birth defects of about 0.1 percent. This means 
that the spontaneous rate of defective children, which is 
6 percent in our country, will increase to a high of 
perhaps 6.1 percent in the years after the war. Once 
again, the difference will be too small to notice, and the 
effect will be temporary. 

For retreaters, the long-term effects of a nuclear 
war pose four direct difficulties. The first is the problem 
of being able to function in a high-UV environment. 
That ten-minute sunburn will be a serious nuisance. The 
second problem is the scalding of crops by UV light, 
which will mean that many of our most productive food 
plants will have to be shelved for several years until the 
UV levels return to normal. The two to three years of 
abnormally cool weather will mean that a crop which 
does well at your retreat site under normal conditions 
will be unable to succeed there when the agricultural 
belts shift to the south. Lastly, U V-induced blindness in 
big game animals (other than hibernating bears, per- 
haps), will make hunting a very unproductive activity in 
any areas subjected to winter snows. Retreaters will 
have to take all these phenomena into account in their 
survival plans. 

Effect on Civilization 
The long-term effect which a full scale nuclear war 

will have on Western civilization is fairly easy to define. 
Western civilization as we know it will cease to exist.10 

There can be little doubt that a catastrophe which 
severely damages all the major cities of a civilization, 
which reduces the human population of those cities to a 
quarter of their original number, which destroys the 
factories, tools, and power sources upon which the econ- 
omy is based, and which then causes ecological distur- 
bances sufficiently great to make agriculture difficult for 
five or six years will deal a very severe blow to the 
stability of the civilization. When you consider that our 
civilization has been showing signs of running out of raw 
materials, that the easy seams of coal and veins of iron 

ore have all been used up long ago, that we have had to 
travel to the shore of the Arctic Sea for oil, you begin to 
suspect that economic recovery will not be possible. 

Politically, it is difficult to imagine the United 
States government surviving the crisis. The halls of 
government are high-priority targets both at the 
national and state levels. Since the military forces will 
bear the brunt of the attack, it is doubtful that the nation 
will be able to muster a viable defense after the war. The 
great probability is that individual counties and associa- 
tions of towns will band together into local alliances. 
The old line from the Declaration of Independence 
about our nation being composed of "free and inde- 
pendent states" may again become true for the first time 
in 200 years. 

Within these recovering fragments of the nation, it 
is likely that local economies will soon be established 
with a fair amount of specialized labor. People will 
start using their old knowledge to put things back 
together. The people who say that we will become sav- 
ages, or that at best we will be thrown back to the level of 
pre-industrial America, are not right. Imagine Civil War 
era Americans with a detailed knowledge of electronics, 
aerodynamics, medicine, and modern agricultural 
science who have the wreckage of 250 major cities to 
plunder for parts. It will not be a return to an old way of 
life, and it will not be a matter of living like savages. It 
will be another in a long string of difficult ages, when 
human beings will work hard to rebuild their world � as 
they have done so many times in the past. 

What about Civil Defense? 
For those of you who are wondering what the 

nation’s civil defense program could do for you in the 
event of a nuclear attack, the answer is nothing. This is 
not just my opinion. In a recent interview, the director of 
the Defense Civil Preparedness Agency, Bardyl Tirana, 
candidly admitted that there is no real civil defense 
program in this country anymore." When asked what 
he would tell his family if he knew an attack was coming, 
Tirana replied, "I don’t know. I guess I’d tell my wife to 
get in the car and start driving. To where, I don’t know." 

If the Tiranas had joined a retreat group they would 
know where to go in a crisis. How about you? 

Commentary 

Before closing this chapter, I think it is appropriate 
to discuss a few political subjects. The point of view of 
the survivalist is unique and provokes an unusual spec- 
trum of political attitudes regarding military spending 
and arms control efforts. 
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Survivalists should vigorously oppose the follow- 
ing developments: 

1. Strategic arms limitation treaties. The SALT talks 
were a noble idea, but in practice they have made a 



nuclear war more likely in the near future by widening 
the Soviet lead in strategic weapons. 

2. Any new land-based missile program, whether using 
silos, underground mobile launchers, or surface 
mobile launchers. More than 90 percent of the fallout 
we can expect from a Soviet attack will come from the 
destruction of our existing land-based missiles. 
Adding more gratuitous targets will just make our 
individual survival problems that much more 
difficult. 

3. Deployment of strategic cruise missiles. Most of 
these mindless missiles will detonate over Soviet 
targets which have already been damaged by previous 
missile attacks. Multiple detonations over devastated 
areas will just add to the long-term ecological distur- 
bance without aiding the military effort. 

4. "Super-fallout" enhanced radiation weapons. There 
was once a lot of interest in "salting" nuclear weap- 
ons to produce very long-lived fallout. This would 
have been used to deny access to a region of special 
military or industrial value. Any future resurgence in 
this interest should be vigorously opposed. The long- 
term effects are severe enough as it is. 

Survivalisls should support these developments: 
1. Any form of civil defense activity, even the dubious 

crisis relocation plans in fashion at the moment. Gov- 
ernment civil defense efforts generate research and 
surplus equipment of direct benefit to survivalists. 
Examples of these resources include both the surplus 
radiation meters discussed in chapter 8 and the gov- 
ernment target list studies mentioned in Appendix A. 

2. The B-l bomber, or any similar piloted delivery sys- 
tem. Any human-controlled vehicle is preferable to 
any computer-controlled vehicle from our point of 
view. A human pilot, unlike a cruise missile autopilot, 
can elect to abort the mission if the primary target 
has already been destroyed. It’s the best way to avoid 
the ecological consequences of "pounding the 
rubble." 

 

3. Improved missile guidance systems. The next genera- 
tion of ICBM guidance systems is expected to drop a 
Minuteman warhead within thirty feet of a Soviet silo 
after a 2,000-mile flight. If guidance systems can really 
be made this accurate, megaton warheads will be 
unnecessary for silo destruction. Small sub-kiloton 
warheads, or even conventional explosives, might be 
substituted. This would virtually eliminate the possi- 
bility of serious ecological disruption. 

4. Deployment of the neutron bomb. This weapon is the 
first positive achievement in forty years of nuclear 
weapons development. With about 2,000 1-kiloton 
neutron warheads, the NATO forces could easily stop 
a Soviet armored attack on western Europe and still 
have a territory worth defending afterward. The abil- 
ity to achieve this military goal without destroying the 
defended territory is a tremendous step forward. The 
weapons NATO now stocks would stop the Soviet 
tanks easily enough, but they would also cause severe 
damage to the defended nations. 

5. The Trident submarine program. To the extent that 
Trident submarines can be used to make Minuteman 
silos obsolete, they are a positive development. Even 
though the Trident system multiplies the total number 
of megatons poised in readiness for a "spasm" war, this 
is tolerable if it helps eliminate the land-based silos. 
As survivalisls, we can tolerate any development 
which removes the 2,600 American and Soviet missile 
silos from the first-strike target lists. 

Unlike more conventional political groups, people 
concerned with surviving a nuclear war must occasion- 
ally support increased military spending (even if it 
undermines the dollar) and at other times oppose it 
(even if it weakens our defenses). Whether or not the war 
will be fought is not the question here. The question is 
how it will be fought. The goal of survivalist political 
activity in this area must be to alter the conduct of the 
war toward improved post-attack survival conditions. 
No one else is looking at the subject in quite this way. 

Notes 

1. A wealth of information is available to survivalists in the publications of various United States 
government agencies. When I have referred to such a document, I have included its 
depository call number to help you find it in a library. Your local library may not have a 
United States documents collection, but most universities do. 

2. Samuel Glasstone, ed., The Effects of Nuclear Weapons, 3rd ed., a report of the United 
States Department of Defense and the United States Department of Energy, 1977 (D1 2:N 
88/2). 

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

4. Robert Merle, Malevil (Anderson, Indiana: Warner Press, Inc., 1975). 
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5. See chapter 8 for additional discussion of the EMP question. 

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

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

 

8. See chapter 5 for a more complete discussion of survival gardens. 
9. Nevil Shute, On the Beach (New York: Ballantine Books, Inc., 1974). Two fictionalized 

accounts of nuclear war that are particularly noteworthy are Pat Frank, Alas, Babylon (New 
York: Bantam Books, Inc., 1959), and Larry Niven and Jerry Pournelle, Lucifer’s Hammer 
(New York: Fawcett Crest Books, 1977). 

 

10. William M. Brown, The Nuclear Crisis of 1979, Defense Civil Preparedness Agency, 
September 1975. This discussion was heavily influenced by Brown’s fictional account of the 
DCPA’s handling of a nuclear war. I highly recommend it. 

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

WITH APOLOGIES to Shakespeare, the title I have 
used for this chapter directly poses the key question of 
all survival planning. To flee or not to flee? Run or stay? 
Retreat or dig in? To continue to paraphrase Hamlet, is 
it better to sit still and take it or to get out of the way? 
Well, it depends. 

This chapter is intended to help guide you in select- 
ing among several difficult alternatives in your personal 
survival planning. In the case of a nuclear war (or some 
other massive disaster you may have in mind) will you be 
better off staying at home or would it be better if you 
evacuate to another area? If you decide to stay, what will 
you need to do in order to secure your position at home? 
If your decision is to evacuate, where will you go? How 
will you get there? Should you drive, hike, sail, or fly? 
Would it be better to evacuate now, immediately, or 
wait until the last minute? How will you know when the 
last minute is at hand? 

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

Predicting Nuclear Danger Areas and Fallout Patterns 
In Appendix A you will find a map and a list 

describing over 1,500 nuclear attack high-risk areas 
defined by the Defense Civil Preparedness Agency (and 
which I have updated). These include 1,054 missile silos 
which are listed as aggregated "complexes." Areas sub- 
ject to extremely high fallout are also indicated. 

You should check to see if your home or potential 
retreat location appears on this list. You may be sur- 
prised to discover that many nuclear targets are located 
in remote corners of National Forests, etc. It would be 
better to be surprised now while looking over the list, 
rather than later . . . 

The target list is divided into primary, secondary, 
and tertiary targets. Primary targets are mainly Stra- 
tegic Air Command missile and/or bomber bases and 
support facilities. These targets will be hit within min- 
utes of the outbreak of the war. Secondary targets are 
industrial or governmental targets and may be hit imme- 
diately or may be designated for attention by Soviet 
bombers several hours after the first strike. Tertiary 
targets are centers of civilian population. These targets 
probably won’t be hit in the first strike. 

As I mentioned in chapter 2, predicting where the 
fallout from a particular target will go is a shaky busi- 
ness at best. It is impossible to know what direction the 
wind will be blowing in the 40,000- to 50,000-foot layer 
at the moment of detonation, and for this reason, most 
people simply give up on the whole idea. This is a 
mistake. Although you can’t accurately predict where 
the fallout will go, you can do a pretty accurate job of 
figuring out where it won’t go. Since retreaters are usu- 
ally more interested in locating safe areas than danger 
areas, the mapping of fallout-free locations fits in very 
well with their needs. 

First let’s establish some fundamentals. The basic 
idea here is to plot on a map all the areas near your home 
(or your proposed retreat) which probably will not 
receive any local fallout from targets nearby or in sur- 
rounding states. By "probably will not receive any local 
fallout" I mean those areas where the probability of any 
particular spot receiving fallout is less than 2 percent. If 
you build your house or retreat encampment in such an 
area, you could expect to receive fallout once in fifty 
nuclear wars. Good enough? 
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The next question is, what do we mean by "fallout?" 
For the special purposes of this discussion, I have arbi- 
trarily defined fallout as sufficient local fallout to pro- 
duce 150 rem of radiation exposure in the first two 
weeks following the attack. If you get less fallout than 
that, you will be in little danger, because even the most 
modest protection will cut your exposure down to neg- 
ligible levels; even without protection, the consequences 
of such radiation would not be too serious. If your area 
receives more than 150 rem in the first two weeks, you 
will have a radiation problem, and some more sophisti- 
cated measures will be needed to insure your survival. 
Therefore we will be mapping areas that have less than 
a 2 percent chance of receiving more than 150 rem in 
the first two weeks. 

The next question has to do with the targets that 
will produce fallout. The actual selection is up to you, 
although Appendix A will help guide your decision. 
Real-life predictions should involve consideration of 
local fallout coming only from missile silos and certain 
key military targets with hardened facilities. These 
include bases located near Omaha, Nebraska; Riverside, 
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 targets (mainly 
SAC bomber bases) will be hit with air bursts and will 
produce no fallout. 

If you are the kind of person who believes that the 
Soviets will try to generate as much fallout as possible 
and will hit as many military bases and cities as possible, 
you are welcome to go to the extra work of taking all 
targets into consideration, but I suggest that you not 
bother. Under those circumstances there aren’t any 
totally "safe" areas worth mentioning. If you are more 
interested in real-world predictions, however, you can 
rapidly eliminate your local danger areas and concen- 
trate on safer locations. 

Who knows where the wind blows? Several years 
ago the DCPA compiled "effective wind direction" data 
for the fallout-carrying layers of the atmosphere over 
forty representative cities throughout the United States. 
It found that fallout would almost always be blown to 
the east of any target. When the high-altitude winds 
were moving very slowly, the wind direction was usually 
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 southeast. 
At higher speeds, the range of variation was even less, 
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" format, 
which gives the exact percentage of time in which the 
fallout would be blown a particular direction at a partic- 
ular speed from any of the forty cities. I used these data 

to define the directions from each city which could be 
expected to receive fallout more than 2 percent of the 
time. Most cities had three such fallout sectors, corre- 
sponding to 20, 40 and 60 mile per hour wind speeds. In 
addition, several cities had a fourth danger sector pro- 
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 was a 
difficult question for me to investigate because the 
sources disagree, sometimes by very wide margins. The 
"problem" lies in the fact that the Atomic Energy Com- 
mission did not want to kill thousands of people with 
their tests and therefore avoided creating too much 
fallout in their Nevada explosions. The Pacific tests did 
generate plenty of fallout, but almost all of it fell into the 
sea before anybody could measure it accurately. This 
leaves us with theoretical models which differ from one 
another almost as much as they differ from real life. 

Eventually I selected two sources of information 
about the downwind extent of the 150 rem exposure 
area at two weeks. The first, of course, was Glasstone’s 
The Effects of Nuclear Weapons.1 The second was the 
DCPA publication User’s Manual, Meteorological 
Data for Radiological Defense.2 As you will see in com- 
paring the two sources (in table 6), the DCPA figures 
indicate downwind travel of fallout about one and one- 
half times as great as the Glasstone figures. Both pre- 
sume 50 percent fission surface bursts. Which set of 
figures you decide to use is largely a matter of opinion. If 
you assume that Glasstone is right, then the DCPA 
figures represent a substantial margin of safety. If the 
DCPA figures are right for 50 percent fission, then the 
Glasstone figures are very close to correct for 30 percent 
fission, which is a real-world estimate of the actual 
fission content of the bombs. 

I prefer to use the DCPA figures for 1-megaton 
fallout and Glasstone’s figures for the 10-megaton fall- 
out. On one hand, I know that I’m not overestimating 
the smaller fallout danger areas, which is the safe thing 
to do. On the other hand, using Glasstone’s figures for 
the 10-megaton patterns assures me that I am not under- 
estimating them by real-world standards, nor am I over- 
looking potential retreat areas by exaggerating the 
fallout danger radius. This is a real problem in terms of 
the Minuteman silo fallout; if you use the DCPA fig- 
ures, the danger radii are so large that nothing east of the 
Rocky Mountains could be thought of as a safe area. 
That makes retreat planning difficult, to say the least. 

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 
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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 indicate areas from the target at fourteen days.) 

the one produced by the American Automobile Associa- 
tion. It is important that the map be relatively large and 
that it include the whole country, exclusive of Alaska 
and Hawaii. (Residents of these states can make do with 
a state map.) 

Refer to Appendix A. Mark a circle on the map that 
encloses the entire area within 1,000 miles of your loca- 
tion (or the proposed location of your retreat). Plot the 
locations of all missile fields within this circle. (The 
missile fields are located exactly in Appendix A; gener- 
ally, these may be found in the following states: Mon- 
tana, North Dakota, South Dakota, Wyoming, Ne- 
braska, Colorado, Kansas, Missouri, Arkansas, and 
Arizona�see also figure 7.) 

Draw another circle on your map, this time enclos- 
ing everything within 350 miles of your home or retreat 
site. Within this circle, plot the location of all primary, 
secondary, and tertiary targets. Use a "l" to designate 
primary targets, a "2" for secondary targets, and a "3" 
for tertiary targets. 

Now consult the list of forty cities in Appendix B, 
and check off the names of the cities on the list which fall 
within your two mapped circles. Mark their locations on 
your map. 

Next, carefully plot the fallout danger patterns for 
each of the cities which you checked in the last step. You 
will draw these patterns on a separate sheet of paper, cut 
them out, and use them as tracing templates in plotting 
the danger regions on your map. 

Figures 5A-5F show you how to construct the fall- 
out danger zone for Albuquerque, New Mexico, follow- 
ing a 1-megaton surface burst in that city. The same 
procedure can be used with any of the remaining thirty- 
nine cities listed in Appendix B. 

Figure 5A: The easiest way to plot fallout patterns 
is to use "polar coordinate" graph paper. You can use 
blank paper, a protractor, ruler, and compass if you like, 
but the graph paper helps. The very center of the con- 
centric circles on the graph paper will be the location of 
the target�Albuquerque in this case. Write in the d irec- 
tions of north, east and south. (In most cases you won’t 

need to put in west, because the fallout won’t go that 
way.) Now label the radial lines with their "degree" 
designations. The line running due north from the target 
is 0 degrees. The line running east is 90 degrees. Due 
south is 180 degrees. The number of degrees increases as 
you travel clockwise around the circle. 

Now, how far will the fallout travel downwind? For 
this example I have used the DCPA estimate for a 
1-megaton surface burst: according to table 6, the fall- 
out will travel 140 miles at 20 miles per hour wind speed, 
265 miles at 40 miles per hour, or 310 miles at 60 miles 
per hour. Check the legend of your map to see what the 
scale is. It may say "One inch equals approximately 100 
miles"; this means that the 140-mile distance will be a 
radius of 140/100 = 1.4 inches. A distance of 265 miles 
reduced by the same method is 2.65 inches, and 310 
miles becomes 3.10 inches. If the scale on your map is 
not 100 miles to the inch, the method still works. Divide 
the distance concerned by the map’s scale to get the 
inches of distance on the map. Then draw in three arcs 
representing 140, 265, and 310 miles on your graph 
paper. You are now ready to start plotting the danger 
areas. 

Figure 5B: Referring to Appendix B, you see that 
the 20 mile per hour danger zone for Albuquerque 
extends from 25 degrees to 175 degrees clockwise. Draw 
two vectors from the target out to the 140-mile line. This 
wedge-shaped area is where the fallout from Albu- 
querque will most probably be deposited when the high- 
altitude wind speed is 20 miles per hour. 

Figure 5C: From the table in Appendix B, you see 
that the fallout danger area for Albuquerque ranges 
from 45 degrees to 145 degrees clockwise when the wind 
speed is 40 miles per hour. Draw in these vectors and 
extend them to the 265-mile line. This is the area where 
the fallout will most likely be deposited when the high- 
altitude winds are blowing at 40 miles per hour. 

Figure 5D: At 60 miles per hour, the winds deposit 
the fallout within an area from 55 degrees to 105 degrees 
clockwise, extending to a range of 310 miles. (Notice in 
Appendix B that there is no danger area listed for Albu- 
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querque in the 80 mile per hour wind category. In some 
cases you would have to draw a fourth danger area for 
the 80 mile per hour winds.) 

Figure 5E: In this figure all three danger areas have 
been plotted together. The 20, 40, and 60 mile per hour 
danger areas are superimposed in the diagram. The next 
step is to draw a smooth outline around the ragged and 
angular pattern of wedges you have constructed. This 
step will reflect the fact that the winds blow at all the 
speeds between 20, 40, and 60 miles per hour, too. This 
outer dashed line represents the total danger area for 
fallout from a 1-megaton surface burst occurring at 
Albuquerque. 

Figure 5 F: Here the outline of the total danger area 
has been plotted along with an idealized fallout pattern. 
Notice that the area covered by the fallout pattern is 
much less than the total area within the danger zone. 
The danger zone simply represents the extent of places 
where the fallout could come down. As figure 6 indi- 
cates, the predicted danger zone for the Nevada test site 
far exceeded the actual location of fallout. 

Reconsider figure 5E for a minute. You may have 
wondered what the numbers were all about. It is not easy 
to predict the relative risk of living at different locations 
within the total danger area, but by checking to see how 
the 20, 40, and 60 mile per hour danger areas overlap, 
you can get at least a rough estimate of the hazardous 
locations. The numbers refer to how many of the three 
individual danger areas overlap each section of the dia- 
gram. The wedge-shaped area directly to the east of the 
target is overlain by all three patterns and has the best 
chance of receiving fallout. Areas overlapped by only 
two patterns are not quite as dangerous, and those 
within only one pattern are safer still. Areas marked "+" 
are probably within only one pattern. Areas marked 
zero are judged safe. This method of sub-dividing the 
danger zone is not statistically sound, but for crude 
approximation it can be very useful. Note that this 
method also applies to situations where overlapping 
fallout from more than one target is a possibility. 

There are a couple of important exceptions to be 
aware of in plotting fallout danger areas by this method. 
The first is that some cities in the southeastern part of the 
country have a second danger area listed for wind speeds 
in the 20 mile per hour category. Sometimes in the 
spring and summer, the wind blows slowly to the west in 
these locations. This produces fallout danger maps with 
a short, stubby "tail" sticking out to the west. The pat- 
tern shown for Charleston, South Carolina in figure 7 is 
one such example. 

Another exception has to do with 10-megaton fall- 
out patterns. At extreme ranges (such as those 600 to 
1,000 miles downwind) the exact limits of the danger 
area are very unreliable. The fallout cloud will almost 
certainly change direction and speed somewhat before 

traveling that far. The danger area calculated for 10- 
megaton fallout using this method is only useful for 
general planning. Don’t make the mistake of feeling safe 
just because you are 1,001 miles from the target. You 
can’t cut it that fine. 

I have adopted the expedient of using a 10-megaton 
pattern as a model for the fallout that will be generated 
by the destruction of missile silos. There will actually be 
much more fallout generated by these explosions than a 
10-megaton figure would indicate, but the explosions 
will be spread over such a wide area that you need only 
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-megaton pattern 
from the edge of the missile field that is closest to you. 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 cut them 
out. You can use these cut-out shapes to plot the danger 
area boundaries for any target on your map. To draw the 
danger boundary for a particular target, select the tem- 
plate from the nearest city to the target, place the 
"target" spot on the template over the target location on 
the map, line up the east-west line on the template with 
the east-west line on the map, and carefully trace a line 
around the edge of the template. Your map now shows 
where the fallout from that particular target is likely to 
land. Draw the fallout danger areas for all the missile 
fields on your map and also for any primary or secon- 
dary targets that you suspect will be hit at ground level. 
(Most of them won’t be.) When you are done you will 
have mapped the dangerous and safe areas near you, 
and you can proceed to your selection of a retreat site, a 
new neighborhood, or escape route. 

What does this method of mapping fallout tell us 
about the situation in the United States following a 
hypothetical attack? Figure 7 is a map of the probable 
fallout areas in the United States following a real-world 
attack on military and industrial targets (see also figure 
2). As you can see, most of the country is in little danger 
from fallout. And as noted, even within the plotted 
danger areas only a small proportion of the area will 
actually receive fallout. Even so, anyone who lives in the 
Central Time Zone should give serious consideration to 
digging a deep fallout shelter. The Dakotas, Nebraska, 
Kansas, Iowa, and Missouri are clearly in more danger 
than the rest of the nation. 

Notice in figure 7 that the areas outside the fallout 
danger regions are "safe" only in the sense that they will 
receive no fallout. There are two or three hundred fairly 
important targets in the rest of the country which would 
not generate fallout but which would not be safe to be 
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 Patterns. Patterns illus- 
trated by dashed lines were calculated by the method described in the 
text for the Nevada test site. These are overlain by three patterns 

indicating actual areas which received fallout. (Actual patterns after 
those pictured in Radiological Defense Handbook, Defense Civil 
Preparedness Agency, June 1974�SM 11.22 2.)  
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FIGURE 7: Fallout Danger Areas in the United States. As calculated 
by the method described in the text, areas enclosed by broken lines will 
receive most of the fallout generated in a realistic attack by the Soviet 
two "doomsday" assumptions, namely that all primary 
targets will be hit at ground level, or, alternately, that 
every target in the country will be hit at ground level. 

If all the primary targets are hit with fallout- 
generating ground bursts, there will still be a selection of 
potential refuges where the probability of receiving fall- 
out from any particular target is under 2 percent. I refer 
to these areas as "Type A" refuges. One of the largest of 
these refuges is in western Canada (area 1). If you like 
foreign travel, you might dodge to the north. Within the 
United States, the Pacific coast from San Francisco to 
the Canadian border will be fairly fallout-free, including 
a sizable chunk of east-central Oregon (area 2). Near 
Los Angeles, the safest fallout refuges are the Channel 
Islands (area 3), forty or more miles off the coast. People 
who routinely sail to the islands on weekends might 
decide to take an extended vacation if things start to 
look bad. 

There are Type A refuges in Nevada, Utah, and 
Arizona (area 4), Colorado and New Mexico (area 5), 
the Big Bend area of Texas (area 6), and the southern tip 
of Texas from roughly San Antonio south to the Mexi- 
can border (area 7). Much of Mexico itself (area 8), of 
course, will be fallout-free. 

Union. Targets which generate fallout are missile silo fields and a few 
special military bases. (Compare to figure 2.) 

The refuges numbered 9, 10, and 11 are "Type B" 
refuges. These aren’t really good refuges, but consider- 
ing the circumstances, they are the best the central part 
of the country has to offer. Assuming that they receive 
no missile field fallout, the probability of getting fallout 
from other primary targets is under 2 percent for these 
areas. That’s the best I can do for the Midwest. 

On the east coast there are four refuges. The 
northernmost is in upstate New York (area 12) and 
extends across the Canadian border into Ontario. This 
is the only portion of civilized Canada east of Alberta 
which is unlikely to receive fallout from United States 
targets (under the assumption that all primary targets 
will be hit at ground level, of course). 

Area 13 is in southern Virginia and North Carolina. 
This is roughly where our national leaders have their 
special fallout shelters, complete with offices, dormito- 
ries, cafeterias, tennis courts, and the communications 
equipment necessary to run a country (and a war) from 
deep underground. 

Area 14 extends along the Gulf Coast from New 
Orleans across the Florida peninsula to Jacksonville. 
The last Type A refuge (area 15) lies between Fort Myers 
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and Fort Lauderdale, just north of the Florida 
Everglades. 

The Type A and Type B areas assume that all 
primary targets will be hit at ground level. What if all 
domestic targets are hit at ground level? 

In that case, the probability of getting fallout in the 
Type A and B areas rises to the point that they cannot be 
considered refuges any longer. In the case of an all-out, 
genocidal attack on our country (which is extremely 
hard for me to envision) only the "Type C" areas will still 
have less than a 2 percent chance of getting dangerous 
levels of fallout. There are only three such refuges. The 
first is in western Canada (area 1), the second is around 
the Oregon-California border (area 2), and the third is 
Mexico south of Monterrey (area 8). All of these areas, 
of course, are also Type A refuges. 

As this book was going to press, Congress allocated 
funds for the development of the controversial MX 
missile. This is to be a system of 200 land-based missiles 
mounted on mobile platforms. The idea is that each 

missile can be moved constantly from one random posi- 
tion to another within a ten-mile long trench, making 
Soviet targeting problems hopelessly complex. In my 
opinion, this project is sheer folly. I strongly suspect that 
the Soviets will respond by developing the capability to 
pulverize the entire length of each trench. Only their 
technological limitations and the SALT treaties would 
hamper them in this goal. Since the MX system is the 
"answer" to the Soviets’ rapidly developing ability to hit 
every Minuteman missile silo, it doesn’t seem likely that 
missile technology will hinder them much in coping with 
the MX system. I may be old-fashioned, but I 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- 
tacked, they will generate twice the overall amount of 
fallout we would expect to see from existing silos 
(because it will require several warheads to destroy each 
trench). The impact on survivalists in the southern 

  

 

FIGURE 8: Fallout-free Areas of the United States.Type A refuges 
have less than a 2 percent chance of receiving fallout if all primary 
targets are hit at ground level. Type B refuges are unlikely to receive 

fallout other than that generated in nearby missile fields. Type C 
refuges are unlikely to receive fallout even if all domestic targets are hit 
at ground level. 
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Rocky Mountain and south-central states will be severe. 
If the MX missile reaches the deployment stage, it will 
mean that there will be no fallout-safe refuges in the 
southern half of the country from the California border 
to the Mississippi River. 

Still, 1 want to be sure that you have not lost your 
perspective while looking at these maps. These refuges 
are not the only safe places to be when the fallout starts. 
Even under the worst assumptions most of the land area 
of the country will escape lethal fallout exposure. How- 
ever, it is only in these refuge locations that you can be 
confident that you personally will be missed. Outside of 
the refuges you might be missed by the fallout, or you 
might not. But don’t forget that if the fallout does 
happen to descend in your area there are still many steps 
you can take to protect yourself. 

Personal Decisionmaking 
The series of decisions you will need to make before 

starting your disaster planning are presented in the form 
of a dichotomous key�the "Key to Survival." This is  a 
sequence of questions in which the answer you choose to 

The Key to Survival 

1. Is your primary concern a nuclear war? 
Yes-2.    No�23. 

2. Consult Appendix A to locate the nuclear targets in 
your state and adjacent states. Do you live within ten 
tniles of a primary target (twenty miles if the target is 
listed with an asterisk)?    Yes�3.    No�14. 

3. Are you willing to permanently move to a safer 
area?    Yes�4.    No�7. 

4. Would you rather move to a local area that is just 
out of range of the primary weapon effects, or would 
you rather make a major move to a really safe part of 
the country?    Major move�5.    Local move�6. 

5. Most retreaters seem to consider the Klamath 
region of northern California and southern Oregon as 
about the safest place to go to avoid direct weapons 
effects, fallout, and starving refugees. Actually, many 
other parts of the country are "safe" too, if you 
assume no fallout except from the missile fields. Even 
if the Soviets hit all primary targets using surface 
bursts, there are still many parts of the nation which 
have less than a 2 percent chance of receiving fallout. 
At this point you should select a possible area to move 
to and start over again at 2, answering each succeed- 
ing question as if you live in your prospective refuge 
location. This will help you determine if you have 
selected wisely. 

a particular question tells you which question to ask 
next. Eventually, the questions lead you to a suggested 
type of disaster planning which fits your particular 
situation. 

Using the key is simple: look at question 1, "Is your 
primary concern a nuclear war?" If it is, you proceed to 
question 2. If not, you skip straight to question 23. Keep 
following the instructions given in each entry and the 
key will lead you to the information appropriate to your 
needs. 

6. You will have to analyze your situation carefully to 
select a local neighborhood where your risk from 
direct weapons effects and fallout will be minimal. As 
a first approximation you should consider moving to 
a location northwest of the target. If the target is a 
single military base, such as a SAC bomber base, a 
distance of 25 miles should be sufficient to preserve 
you from very much direct damage. For a Minuteman 
missile complex, however, I would suggest a 100-mile 
minimum to the west, and 500 miles to the north, 
south, or east. The fallout generated by 400 or more 
megatons detonating at ground level is extensive. 
Select your new location and then return to 2. Start 
again and answer each question as if you lived at your 
selected location. 

7. You live within ten (or twenty) miles of a primary 
target but don’t want to permanently move some- 
where else. In the case of a nuclear attack, would you 
prefer to dig in at home or evacuate on warning? 
Dig in�8.    Evacuate�9. 

8. You will need to study chapter 2 and chapter 4 very 
carefully to select an appropriate fallout/ blast shelter 
for your location. Be sure to allow for the fact that 
your house may collapse and burn, which means that 
it would be better to locate the shelter outside. If your 
problem in finding an appropriate shelter is too diffi- 
cult, I suggest that you reconsider and decide to evac- 
uate. The whole point of retreating is to avoid sitting 

47 TO FLEE OR NOT TO FLEE 



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 primary 
target and you intend to evacuate in the event of a 
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? First 
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 time of an 
attack (remember the days of tension during the 
Cuban missile crisis). If you are willing to head for the 
hills as soon as things start to look hot, you can plan 
on driving to a refuge which is as much as ten to twelve 
hours away. The same time limit applies to flying, but 
of course the distance which can be covered is much 
greater.    Go to 5. 

12. If you would rather stick it out until the last possible 
moment, it might be possible to hop into your car and 
leave town in the last five minutes between the Civil 
Defense alert and the explosion, but I 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 beep of an 
emergency weather radio (which also reports atomic 
attack). Weather stations are illustrated in figure 9. 
Don’t count on local sirens. Most of them don’t work 
anymore, and we have all learned over the years to 
tune out the few sirens that do work. If you prefer not 
to leave until the last minute, your refuge had better 
be within one hour’s driving time of your home or 
office. That will give you just enough time to enter a 
prepared shelter before any fallout arrives. Don’t plan 
to fly out at the last minute; it would be suicidal. Go 
to 6. 

13. If you wait until after the attack to evacuate, you 
will need a blast and fallout shelter appropriate to 
your location (see chapter 4), local stockpiles of sup- 
plies sufficient until it is safe to evacuate (see chapter 
5), a guaranteed route away from the city (or target), 
and someplace to go. Don’t count on flying out after 
the attack because all light aircraft in your area will 
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. I would 
recommend evacuating ahead of time if possible, but 
as a back-up you should plan a route to your refuge 
that allows you to make use of backpacking, motor- 
cycles, or river rafting. As strange as these suggestions 
sound, they are ways of leaving a shattered city which 
do not require broad, clear streets. Having a friend 

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. 

14. Do you live within ten miles of any secondary target 
(twenty miles if the target is listed with an asterisk)? 
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 geography which 
concentrates railroad and highway routes along a 
valley, pass, or shoreline and has little to do with 
industrial output as we normally think of it. In most 
cases, however, we can reasonably expect that the 
Soviets will concentrate their missile strike on the 
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 you have 
prepared ahead of time and can load a car quickly 
enough to beat the rush. (The last thing you want is to 
be caught in a traffic jam while the Backfire bombers 
are closing in.) Using motorcycles to leave the city 
alleviates this problem, provided you have stocked a 
refuge out in the woods prior to the attack and do not 
have to carry all your supplies with you. The location 
of your refuge relative to the secondary target should 
insure that you will be out of range of thermal and 
blast effects; there is probably little danger of local 
fallout.    Go to 18. 

16. Do you live within ten miles of a tertiary target 
(twenty miles if the target is listed with an asterisk)? 
Yes�17.    No�18. 

17. It would be best to make plans to evacuate to a safe 
refuge, but there is the distinct possibility that tertiary 
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 things get 
bad, but you will probably be returning. An elaborate 
refuge off in the hills is not necessarily required. In 
most cases a fallout-free spot to pitch a tent for a week 
or two ought to do nicely. Notice that if you are in an 
area subject to fallout from a primary target you can’t 
get away with just a tent and a flat space to put it on. 
In that case, you might be better off to build a fallout 
shelter at home and trust to luck that your city won’t 
be attacked. Retreaters who don’t believe in trusting 
to luck can still arrange for a permanent refuge in the 
hills.    Go to 18. 

18. Do you live within fifty miles of any Minuteman or 
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 typical 

LIFE AFTER DOOMSDAY 48 



home fallout shelter with a protection factor (PF) of 
40 can protect you against (see chapter 4 for a more 
detailed explanation of the derivation of PFs). A per- 
manent underground fallout shelter with a PF be- 
tween 100 and 1,000 would be a sound investment. 
You should also make preparations to evacuate after 
two or three weeks, unless you have the provisions 
and the patience to stay underground for ninety days. 
Actually, if you live this close to a missile field your 
best survival option is to move somewhere else imme- 
diately.    Moving�5.    Staying�46.  

20. At this point, you should turn back to the previous 
section of the chapter and map the probable fallout 
areas around your location. If you live to the north, 
south, or east of a missile field, take your predictions 
with a grain of salt and err on the side of safety. Once 
you have constructed your fallout map, answer this 
question: Do you live (or is your retreat) in an area 
with less than a 2 percent chance of receiving local 
fallout?    Yes�21.    No�22. 

21. You have no problems. I suggest that you take steps 
to provide some radiation protection anyway, just in 
case, but you really don’t need any. Your location is 
suitable for a permanent retreat, at least as far as 
nuclear weapons effects are concerned.    Go to 46. 

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

23. You are not primarily worried about a nuclear at- 
tack. This implies that you are more worried about 
something else. Natural disaster�24. Man-made 
disaster�36. Religious or supernatural disaster� 
45. 

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. 

25. The cardinal rule for surviving an earthquake is to 
stand in a doorway away from windows, shelves, or 
other items that could topple over or shatter and 
shower you with glass fragments. Usually you will 
have only a few seconds in which to reach such a 
location, so you should pick it out in advance. Statis- 
tically, the earthquake will probably catch you either 
at home in bed or at work. An earthquake can range 
from a minor inconvenience to a major disaster. To 
prepare for the worst, stockpile food and supplies for 
at least a month of self-sufficiency (see chapter 5). 
Figure 10 shows a map of earthquake danger areas in 
case you are not sure how much danger you are in. 
Notice that there are only three really safe areas... all 
of them in prime hurricane country.     Go to 46. 

 

26. The one obvious thing to keep in mind about tsu- 
namis is that you have to be near the ocean shore in 
order to be threatened. If you live more than 200 feet 
above sea level, you should be quite safe, unless you 
are adjacent to a bay with a long, narrow V-shape. 
Such bays can magnify the wave. In most areas sub- 
ject to tsunamis (such as Hawaii), the government has 
well-maintained alert systems which predict the waves 
and warn residents hours in advance. You should take 
precautions for a rapid evacuation as described for 
"wildfire" in 32. You will be in danger of being taken 
by surprise only if you live at the water’s edge near an 
active submarine fault (see the shoreline areas in fig- 
ure 10). If you live on an earthquake coast, don’t buy a 
beach house.    Go to 46. 

27. Figure 11 shows the country’s worst tornado danger 
areas. In the most dangerous area (central Okla- 
homa), the number of tornadoes can reach three to 
four per year in each fifty-mile square area. If you live 
in a tornado danger area, you should build a storm 
cellar in your backyard or construct a reinforced shel- 
ter in the northeast corner of your basement. Torna- 
does usually travel from the southwest toward the 
northeast, making the northeast part of a building 
marginally safer than other locations. Some of the 
fallout shelters described in chapter 4 will also double 
as tornado shelters, so why not build one shelter for 
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 to 
provide temporary shelter (tents, etc.) as well as most 
of your own food, water, clothing, and other supplies 
for a day or two at least and for possibly as much as a 
month. Read the rest of this book with these needs in 
mind.    Go to 46. 

28. Hurricanes represent the natural disaster most sim- 
ilar to a nuclear attack. Surviving a hurricane means 
either that you must seek specially constructed shelter 
or that you must flee. The effects occur over thou- 
sands of square miles and tax the preparedness of 
entire states. It isn’t safe to go outside or to travel; the 
aftermath can take weeks to come under control. 
Fortunately, relatively few of us live in the most dan- 
gerous hurricane areas (see figure 12). My advice to a 
retreater who fears hurricanes is to prepare food, 
clothing, gasoline, and makeshift shelter supplies in 
boxes or duffle bags that can be loaded very quickly 
into a car (see 32). If a Civil Defense mass evacuation 
is under way, authorities will tell you where they think 
nearby safe areas will be, but I would be more inclined 
to take a weekend trip entirely out of the danger 
region. (Drive up to the Lake of the Ozarks�and 
admire the Minuteman missile silos!) For your own 
sake, do not even contemplate staying near the shore. 
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FIGURE 9: Emergency Weather Radio Stations. Black dots represent 
operating stations, while circles represent stations planned but not yet 
constructed. The section of the country with the greatest density of 

Whole towns have disappeared during hurricanes 
along with the hardy souls who tried to weather it out. 
Go to 46. 

29. Floods can happen almost anywhere except on 
mountain peaks. Natural floods result from too much 
rain (or melting snow) all at once, and no one can be 
entirely safe from them. A measure of safety can be 
obtained, however, by deciding not to live within 100 
vertical feet of the nearest major river, or within the 
boundaries of local "100-year" floods. Your county 
Civil Defense office can supply you with the informa- 
tion appropriate to your location. If you live within an 
area subject to very wide-scale flooding, you might 
invest in survival equipment and supplies appropriate 
to a floating retreat. (This subject is discussed in more 
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 have the 
ability to do it on a grand scale. A solution more to the 
point would be to drill a deep well on your property or 
to invest in equipment for purifying brackish or pol- 
luted water into drinking water (see chapter 5). The 
main danger produced by drought is crop failure�31,  
or possibly widespread wildfire�32. 

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

31. There is only one answer to a serious crop failure. 
As has been the case for a hundred thousand years, 
those of us who have stored a little extra food will be 
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 to hav- 
ing a basement full of food after a really bad agricul- 
tural year.    Go to 46. 

32. I have listed wildfire as a natural disaster, but as an 
ecologist I personally regard runaway wildfires as 
man-made disasters. Forests used to burn naturally 
and surprisingly often, but the evidence suggests that 
most of these natural fires were not very dangerous. 
After half a century of fire suppression, however, our 
forests are so full of fuel that they burn violently and 
uncontrollably whenever they get a chance. (We have 
Smokey the Bear to thank for that.) If you live in a 
forested area or in dense chaparral you should take 
steps to be ready for an emergency evacuation. First, 
be sure that you have at least two escape routes. Then 
pack a few boxes or duffle bags with food and cloth- 
ing, and place a list of items to take with you along 
with an empty duffle bag in some central part of the 
house. Without such precautions you might make an 
irrational selection or waste valuable get-away time 
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carrying one item at a time out to the car. One more 
thing: put an extra set of car keys with the evacuation 
checklist. You may seriously regret it if you don’t. To 
protect the house itself, clear away all native vegeta- 
tion within 50 feet (100 feet downhill), and substitute 
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, or at least 
have the shingles treated with a flame retardant. Go 
to 46. 
33. Volcanoes are not a threat to you unless you happen 
to be living next door to one. Even then, you probably 
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 bordering the 
Pacific Ocean, where there are several definitely active 
volcanoes: Mt. Baker, Mt. Rainier, and Mt. St. Hel- 
ens in Washington; Mt. Hood in Oregon; and Mt. 
Shasta, Lassen Peak, and Cinder Cone (near Lassen) 
in California. In addition, there are many others 
along the Cascades which are dormant. Mt. St. Hel- 
ens, northeast of Portland, erupted violently and 
repeatedly throughout the 1800s, producing gigantic 
flows of mud and ash. Since the last eruption, three 

hydroelectric dams have been built on the slopes of 
the mountain. Civil Defense planners are worried that 
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 stretching 
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 volcanic 
eruption who had the sense to leave early. If you wait 
too long you could be caught in a trap like the one that 
engulfed Pompeii: volcanic ash that’s too thick to 
breathe and too thin to walk on.    Go to 46. 

34. Epidemics concern me as a population ecologist 
because they are a primary natural remedy to over- 
population and because it has been so long since the 
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. Unfortu- 

  

 

FIGURE 10: Earthquake Danger Areas. Zone I areas may expect 
minor structural damage, Zone 2 areas risk moderate damage, and 
Zone 3 areas have the potential for major structural damage. Areas 

marked "safe" are unlikely to experience any earthquake damage. 
(After Protected Educational Facilities in Found Space, Defense Civil 
Preparedness Agency, TR-80, May 1973�DI4.9:78.)  
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FIGURE 11: Tornado Danger Areas. Contours represent theaverage 
number of tornadoes each year per fifty-square-mile area. (After the 
New York Times 5 April 1974.) 

nately, getting out in public (as you must do to flee) is 
about the best way to catch the disease. Also, people 
in surrounding communities may not take kindly to 
your intended migration. People have occasionally 
even been shot for trying to escape from quarantined 
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, water, 
and perhaps medicines. Chapters 5 and 6 will guide 
you in the selection of these items.    Go to 46. 

35. Severe winter storms usually don’t mean more than 
three weeks of isolation, but those three weeks could 
involve hardship if you are not prepared to supply 
your own heat and food in the meantime. If a blizzard 
is your main worry, see chapters 4 and 5.3    Go to 46. 

36. Man-made disasters are all around us, more or less 
waiting for an opportunity to happen. Dam failure� 
37, city fire�38, nuclear reactor accident�39, trai n 
accident (chemical spill)�40, terrorists�41, repres - 
sive government�42, personal attack�43, economic 
collapse�44. 

37. How do you know if you are in danger from a faulty 

dam? Obviously, appearances aren’t worth anything. 
I 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 located. Be 
sure to check any ponds or lakes in the hills upstream 
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 visit your 
local Civil Defense director. My experience has been 
that local CD people are very helpful and can usually 
point out exactly where the floodwaters from a rup- 
tured dam are expected to go. They may also be able 
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 to 
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 for the 
first time.    Go to 46. 

38. Most of our cities are far less inflammable than they 
used to be, and except in periods of poor labor rela- 
tions, our fire-fighting capability is very advanced. 
Most people need not worry. If you live in a high-rise 
apartment building, however, be sure you have an 
enclosed concrete stairwell which you can locate in 
the dark that leads to an exterior ground-level exit. 
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You should also look into the possibility of having a 
rope ladder. Otherwise, if fire is your worry, you 
should take steps as outlined in 32. 

39. The best rule to follow for avoiding nuclear reactor 
accidents is, don’t live near one (see figure 13). You 
can bet that if the reactor melts down and starts to 
release radioactive materials into the air, you will be 
one of the last to know. The history of reactor acci- 
dents clearly shows that the authorities don’t like to 
say anything until it is impossible to keep silent any 
longer. It may only be in the future that the real 
circumstances of the Three Mile Island incident will 
be fully known; critics are already alarmed at the 
apparent lack of communication between controlling 
agencies. I suggest that you buy a radiation detection 
instrument and a gas mask or other respiration filter 
as insurance. That way you can avoid inhaling dan- 
gerous particles while you find out for yourself how 
radioactive your neighborhood has become. As for 
the area which could be contaminated by a really bad 
accident, the rules for nuclear weapons fallout do not 
apply. The best I can offer is the observation that the 
Russian nuclear accident in the Urals apparently 
required the evacuation of an area at least twenty-five 
miles square.    Go to 46. 

 

40. Chemical spills from derailed trains are not usually 
much of a hazard except within half a mile or so of the 
wreck. If several train cars derail near your home I 
suggest that you pack up quickly and go visit 
Grandma until the trouble is cleared up (even if the 
local authorities don’t ask you to evacuate). About 
one train car in twenty-five carries explosive or toxic 
chemicals, and many times the Civil Defense people 
don’t know what is in the cars. If the wreck is two or 
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 to 
drive past the wreckage. Individual gas masks are 
inexpensive and inconspicuous (stuff them in a paper 
bag)"and are good insurance for people who live near 
railroads.    Go to 46. 

41. The experts disagree strongly about what to do if 
you are in a group that is taken hostage by terrorists. 
On the one hand, some advise gradually getting to 
know the terrorists, under the assumption that if the 
terrorists begin to see you as a person instead of a 
"thing," they will have a harder time shooting you. On 
the other hand, the people who are usually shot first 
are the ones who stand out in the crowd. I would be 
inclined to offer one additional piece of advice. If it 

  

 

FIGURE 12: Hurricane Danger Areas. Contours represent the rela- 
tive number of destructive tropical storms which have passed over 

each area. (After Protected Educational Facilities in Found Space, 
Defense Civil Preparedness Agency, TR-80, May 1973� DI4.9:78.) 
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looks like you are going to be killed anyway, do 
something. A person with a machine gun is not 
invulnerable�only overconfident. As for terrorist 
attacks directed at a more general target, such as 
sabotage of the city power network, there is really 
nothing you can do except be ready to evacuate or 
become temporarily self-sufficient.    Go to 46. 

42. I had not seriously considered the possibility that a 
totalitarian government could arise in the United 
States until one day I met a retreater who keeps his 
passport in his pocket and refuses to travel more than 
200 miles away from the Canadian border. I thought 
he was a little paranoid, but as the saying goes, "That 
doesn’t mean they’re not out to get you." After read- 
ing Executive Order 11490 I’m not quite as compla- 
cent about this subject.4 In my opinion, flight from a 
repressive government is the wisest course. The Jews 
who left Europe just before World War II made the 
right choice. Six million of their slower brethren paid 
the price of tardiness. Incidentally, when you hear the 
conservatives opposing gun control on the grounds 
that it leads to tyranny�they’re right. Totalitaria n 
regimes do have a historical tendency to disarm the 
civilian population prior to throwing their weight 
around. Frequently they use very humanitarian argu- 
ments, too. If you are the sanguine type who would 
rather fight, there are many left-wing, right-wing, and 
military manuals available which will tell you exactly 
how to go about it. Some of these are mentioned in 
chapter 7.    Go to 46. 

43. I put in a paragraph about personal attack because 
in some parts of the country the possibility of being 
assaulted ranks very high on the list of things people 
worry about. Obviously, one tries to avoid dark 
alleys, rowdy bars, slum neighborhoods, and walking 
alone at night. As for personal defense, there are 
really only two ways to go. You can spend several 
years learning to be a deadly martial artist or you can 
spend several weeks learning to be a deadly pistolero. 
Karate gives one the advantage of being "armed" all 
the time without being in violation of the law. If that 
doesn’t appeal to you, there is the pistol. Don’t bother 
with knives, tear gas, hatpins, and other assorted 
weapons. If you are going to defy the law by carrying a 
concealed weapon, you might as well carry a gun. See 
comments on pistols in chapter 7 for a discussion of 
selection and use.    Go to 46. 

44. The survivalists who are preparing for economic 
collapse tend to follow one or more of three courses. 
They buy United States common circulation silver 
coins and hoard them. Your local coin shop can help 
you find these. The main idea is that even if the dollar 
suddenly becomes worthless, the silver in the coins 
will still have value. At present, the coins are worth 
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five times their face value, and they should continue to 
increase in value as the dollar becomes weaker. The 
second approach is to invest in "trade goods" to use 
when bartering becomes necessary. I have usually 
heard this idea explained in terms of stockpiled 
ammunition (especially .22 caliber cartridges). In a 
survival situation, ammunition has an intrinsic value 
which might make it a substitute for money. The third 
approach involves buying retreat property which can 
be farmed. The idea is to retreat to the hills and 
become entirely self-sufficient until the trouble is 
over. People concerned about economic collapse usu- 
ally subscribe to one or more of the survivalist news- 
letters devoted to this subject. Consult chapter 5 for 
discussion of these newsletters and other survival 
resources. One particularly good treatment of the 
subject is Howard Ruff’s How to Prosper During the 
Coming Bad Years.5 Ruff does a very good job of 
describing the economic dangers ahead and pre- 
scribes personal financial strategies to cope with 
them.     Go to 46. 

45. Build an ark. Not only is there historical precedent 
but you won’t be alone. There are actually people who 
have built floating emergency houses to be ready for 
the next "deluge." Otherwise see Jim McKeever’s 
Christians Will Go through the Tribulation . . . And 
How to Prepare for ft.6    Go to 46. 

46. At this point, your options are either to proceed 
directly to the rest of this chapter or to return to some 
point in the key and try a different set of possibilities 
to see where they lead you. 

Additional Considerations 
When retreaters plan the location of their refuges, 

they normally take into consideration factors other than 
direct and indirect nuclear weapons effects. Very fre- 
quently, the location of large population centers is taken 
into consideration, as well as the availability of good 
water and suitable land for farming or gardening. Which 
contributing factors are really important in selecting the 
retreat site? 

The first thing many retreaters point out is that the 
refuge must be in a place that can be defended or it isn’t 
any good. I’ve thought a lot about this characteristically 
immediate response and I am inclined to put it down to 
the fact that most retreaters tend to be extremely 
security-conscious. The thought of hordes of desperate 
refugees or Pancho Villa-style banditos laying siege to 
the refuge certainly cannot be ignored, but neither 
should it be paramount in the selection of the site. If the 
refuge is not biologically capable of supporting the 



 

 

FIGURE 13: Nuclear Facilities in the United States. Black dots indi- 
cate existing nuclear power plants; circles represent proposed plants. 

Black squares plot various kinds of uranium processing plants and 
facilities; white squares indicate proposed facilities. 

 

retreaters, the retreaters themselves will soon have to 
become bandits in order to stay alive. The first priority, 
then, is arable land and dependable water. Once you 
have located a suitable area with these qualities, you can 
go on to the problem of defense; first make sure that you 
have a piece of territory that is worth defending. 

What about those ravening hordes? Suppose there 
is a nuclear attack that leaves all those city-bred people 
without food and water? Won’t they come to the country 
looking for something to eat? Well, maybe so�but 
maybe not. One point which is frequently overlooked by 
retreat planners is the damage to the routes of communi- 
cation which a nuclear attack will cause. In most states, 
the main highways run right through the high-priority 
targets. 

If you compare California’s nuclear target sites (as 
illustrated in Appendix A), with the maps in figure 14, it 
becomes clear that virtually all the north-south arteries 
in this state would be severed by an atomic attack. Any 
attack severe enough to drive unprepared refugees from 
their homes will also interfere seriously with their mobil- 
ity. There will be virtually no gasoline for them, 
remember. (A retreater always has a safe route, an alter- 
nate route, and plenty of gas.) It will be reasonable to 
expect a few refugees following an attack, but not as 
many as you might be inclined to believe. 

There is one situation in which there could be a 
large number of refugees in your neighborhood, how- 
ever. If things start to look bad, the President might 
order the cities to be evacuated as a precautionary move. 
Millions of people would head for the designated "host 
communities" as the Civil Defense authorities try to 
execute their crisis-relocation plans. In that case, as a 
retreater in a secure area, you might suddenly have a 
score of refugees billetted with you by the local Civil 
Defense command or the National Guard. You will not 
be able to legally refuse. This would be a situation where 
the war has not begun and might never start. Civiliza- 
tion with all its laws and restrictions still stands. You will 
have to take in the refugees assigned to you. What will 
you do then? 

A third topic concerns the possibility of retreating 
by boat. Persons who live in seacoast cities may discover 
that their escape routes are severely limited by surround- 
ing targets and the coast. This situation applies particu- 
larly to potential retreaters living in the Boston-Wash- 
ington megalopolis, Miami, Houston, the suburbs of 
Los Angeles and San Francisco, and cities on the shores 
of the Great Lakes. If you can sail out to sea as little as 20 
miles off the California coast, you will be quite safe from 
blast and fallout. On the east coast, a distance of 200 to 
300 miles would be better. Retreating out to sea is an 
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FIGURE 14: Major Highways in California. (A) Prior to a nuclear 
attack; (B) after an attack on five primary targets; (C) after an attack 
on all targets in the state. Extreme fragmentation of highways around 

populated areas will tend to isolate retreaters and refugees in local 
areas. 

unusual suggestion, but in many places it could be the 
best chance you have. Chapter 4 discusses how to use a 
small sailboat as a fallout shelter, in case you don’t make 
it far enough out to sea in time. 

Commentary 

What to do, where to go, and how to get there are 
the three primary questions retreaters face in beginning 
to plan their refuges. The right decisions are crucial to 
success at this initial stage. To make the right decisions, 
retreaters need information on the nuclear targets and 
fallout distributions near their locations, as well as 
information on the agricultural ability of various poten- 

tial refuges to support them in the long run. Potential 
interferences from refugees should be considered, but as 
a secondary factor. 

Now that you have made your first decisions about 
how to organize your survival effort, the remaining 
chapters will help you begin. 

Notes 

1. Samuel Glasstone, ed., The Effects of Nuclear Weapons, 3rd ed., a report of the United States 
Department of Defense and the United States Department of Energy, 1977 (Dl 2:N 88/2). 

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

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

4. For a brief summary of the provisions of this order, see chapter 1. 

5. Howard Ruff, How to Prosper During the Coming Bad Years (New York: Times Books, 1979). 

6. Jim McKeever, Christians Will Go through the Tribulation . . . 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 
about. The naked human being is vulnerable to a variety 
of environmental injuries, such as hypothermia, frost- 
bite, heat stroke, dehydration, sunburn, and others 
which contribute to death by "exposure." In spite of our 
high standing on the evolutionary scale, we still share 
with the lower animals the absolute necessity of being 
able to get in out of the weather now and then. When we 
cannot, we are in serious trouble. 

There are special kinds of shelters which are asso- 
ciated with extremely violent weather and the various 
effects of nuclear weapons. Even within structures 
which are satisfactory in terms of normal shelter 
requirements, we are still vulnerable to the over 200 
mile-per-hour winds of hurricanes and the blast, ther- 
mal pulse, and radioactivity of nuclear detonation. For 
these situations, special kinds of shelter must be pro- 
vided, and sometimes in a hurry. 

This chapter covers the topic of shelter from the 
standpoint of protecting the vulnerable human body 
from all the possible external conditions which could 
threaten it. The discussion is focused mainly on the 
needs of the person who is preparing for nuclear war, 
but the interests of those concerned with natural disas- 
ters are served in this context as well. Permanent shel- 
ters, expedient shelters, and special purpose shelters are 
examined with the intention of exploring a variety of 
designs to suit every need and pocketbook. First, how- 
ever, some principles of protection will be discussed. 

Basic Principles of Radiation and Thermal Protection 
The basic principle of any kind of shelter is to 

provide a local environment in which conditions are 
more comfortable or more healthy than those prevailing 
outside. The principles of shielding a human being from 
gamma ray penetration and the thermal heat pulse of 
nuclear weapons are exceptional, however, and require 
at least a brief analysis. 

Gamma rays are electromagnetic rays very similar 
to light except that they are invisible, contain extremely 
high amounts of energy, and can freely penetrate most 
objects. You might think of fallout particles in this 
context as being little shining light sources, emitting a 
light to which most materials are transparent or translu- 
cent. If you were to hold a piece of waxed paper up 
between your eye and a candle, you would be able to see 
the light of the candle through the paper. If you used two 
layers of paper, the amount of light reaching your eye 
would be less. If you were to use twenty or thirty layers 
of waxed paper, you could block out the light entirely. 
Similarly, with gamma rays, the key to protection is to 
get the right amount of material between you and the 
fallout. 

For gamma shielding, the general rule of thumb is 
to build a mass barrier with a density of 150 pounds per 
square foot between you and the radiation source (see 
figure 15). This means if you were to draw a one foot 
square on the surface of a wall, and then cut that one 
foot square chunk out of the wall and weigh it, it would 
have to weigh 150 pounds or more in order to shield you 
effectively from fallout on the other side of the wall. 
Notice that the thickness of the wall doesn’t really mat- 
ter, nor does the composition of the material in the wall. 
A foot of concrete or twenty feet of snow (150 pounds in 
each case) will shield you to about the same extent. 

The second principle of gamma ray shielding is to 
put as much distance between yourself and the fallout 
particles as possible. The gamma rays from any particu- 
lar fallout particle spread out as they get farther and 
farther from the particle. If you increase the distance 
between yourself and the fallout particle by a factor of 
two, the gamma exposure you will receive from that 
particle will fall off by a factor of four (2x2 = 4). At three 
times the distance you will get only 1 /9th the exposure 
(3x3 = 9). At ten times the distance, you receive only 
1/100th the exposure. This rule (called the "inverse 
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square law") becomes somewhat obscured when you 
start talking about large areas contaminated by fallout 
particles, but the general effect holds true. If you can get 
some distance between you and the fallout, you can 
greatly reduce your exposure whether or not you have 
mass shielding. 

The third principle of gamma ray shielding is 
geometry. A house built in the side or top of a convex 
hill is naturally protected from fallout radiation by the 
geometry of its position. Fallout particles on the slopes 
of the hill have a tremendous mass of earth between 
them and the inhabited portions of the house. Only 
those particles which actually fall in the immediate 
vicinity of the house pose any threat. This kind of effect 
can greatly reduce radiation exposure. 

By the same token, the edges of a basement floor 
near the exterior walls are usually better protected than 
the center of the basement, but this depends on the size 
of the house. If you were to lie down on the basement 
floor against the wall, the gamma rays from the nearest 
fallout particles on the soil surface next to the founda- 

tion wall would have to travel diagonally downward 
through several feet of earth and concrete to reach you 
(see figure 16). 

At this point, it should begin to be obvious why 
most home fallout shelters are built in basements. In the 
basement, the designer can take advantage of the foun- 
dation walls for mass shielding. The distance from the 
basement shelter to the fallout on the roof can help to 
reduce exposure. Finally, by placing the shelter in a 
corner or against a foundation wall, the designer can 
increase protection through geometry. These are the 
principles of radiation shielding to keep in mind when 
considering shelter designs. 

The effectiveness of a fallout shelter is usually 
expressed as a protection factor or "PF." A PF of 40, for 
example, means that persons inside the shelter receive 
only l/40th of the radiation that is present outside. PF 
40 is the standard protection factor for home fallout 
shelters, established by the Office of Civil Defense in 
1962. 

With these principles in mind, there are several 

  

 

FIGURE 15: Principles of Gamma Ray Protection. Radiation expo- 
sure can be limited by mass shielding, distance, and geometry. (After 

Highlights of the Architect and Engineer Activities in Shelter Devel- 
opment, Office of Civil Defense, TR-29, June 1956�D 119.9.29.) 
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FIGURE 16: Geometric Shielding in a Basement. The PF provided by 
a concrete foundation wall increases greatly as the basement floor is 
approached. Radiation must pass through several feet of earth and 
concrete to penetrate the wall at such a steep angle. The insert shows 

precautions which you can employ in the landscaping of 
your property to cut down on the amount of fallout 
radiation which will be able to penetrate your home. The 
radiation resistance of a house can be greatly increased 
by banking earth up around the house. This can be done 
by skillfully using wide planters, raised concrete or flag- 
stone porches, and large terrace patios. Don’t make 
these barriers more than about ten feet wide or you will 
catch so much fallout in them that their shielding effect 
will be reduced. The idea is to provide a slightly elevated 
mass barrier between the interior of the house and the 
fallout in the surrounding yard (see figure 17). 

Additional radiation resistance can be provided by 
nearby outbuildings which interpose mass between the 
house and portions of the yard, and which elevate fall- 
out particles on their roofs, increasing the distance 
between the particles and the interior of the house. The 
paved surfaces of a porch or terrace patio lend them- 
selves to easy decontamination with a garden hose, 
allowing much of the fallout to be washed away from the 
immediate vicinity of the house. A swimming pool can 

overall PF values within a one-story wood frame house. (Insert after 
Shelter Designs in New Buildings, Office of Civil Defense, TR-43, 
March 1967�D119.9:43.)  

help increase decontaminated area because fallout 
which lands in a pool sinks to the bottom and is shielded 
by the water. Massive but decorative garden walls can be 
used to shield a house from portions of the yard. These 
walls do not have to be tall, but they should be fairly 
thick and constructed of solid masonry. 

Trees surrounding a house contribute to radiation 
resistance, too, by catching the fallout in their leaves and 
holding it high up in the air away from the inhabited 
portion of the house. Just as in the case of adjacent roof 
tops which increase the distance between the fallout and 
your basement shelter, tall trees also produce a distance 
effect and can cut down the amount of gamma radiation 
entering the house by a significant factor. 

What about shielding against thermal effects? The 
thermal pulse of a nuclear explosion is a very brief but 
very intense flash of radiated heat which occurs at the 
instant of detonation. The damage caused by this pulse 
of heat is usually confined to the surface of the house 
which faces toward the fireball, and in many cases the 
damage is limited to instantaneous surface charring. 
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FIGURE 17: Landscaping for Protection. Landscaping can help make 
a house resistant to fallout radiation, nuclear blast, and thermal pulse. 

(After Reducing the Vulnerability of Homes, Office of Civil Defense, 
PG-80-11, August 1963�D13.8/6:80-11.)  

 

Sometimes when kindling material or loose papers are 
lying around, this pulse can result in the ignition of small 
fires, which subsequently spread. 

Protecting a building from thermal pulse is rela- 
tively simple. Tests at the Nevada proving grounds and 
actual experience recorded in Japan have shown that 
most exposed portions of a house are not likely to catch 
fire following a thermal pulse�even though the side  of 
the house facing the explosion may be badly charred. 
The depth of charring is not usually great enough to 
sustain subsequent burning. In fact, in some very intense 
explosions, the charring occurs so abruptly that the 
surface of the wall is literally "exploded" away, leaving 
the bulk of the wall intact and unheated. Houses painted 
white can withstand much greater thermal exposure 
than can dark colored or weatherbeaten structures. 

If you are building a house, it is a good idea to 
orient it so that the smallest side faces the direction of 
the nearest nuclear target; this means that the house will 
be exposed to the least possible dynamic pressure and 
thermal heating.  Most people don’t have much say 

about what direction their house faces, though. If you 
have a choice, however, try to point a narrow side of the 
building toward the closest danger area. 

The value of plants in resisting thermal damage is 
rarely considered but can be of overwhelming impor- 
tance. A stand of shade or fruit trees in the portion of the 
yard between the house and the presumed nuclear target 
could intercept most of the incoming thermal pulse, and 
although it might catch on fire, it would protect the 
house. A hedge set a few feet away from the side of the 
house would serve the same purpose. Be sure that the 
side of the house exposed to the thermal pulse does not 
have any bushes or trees growing right against it, how- 
ever, since the plants could ignite easily and then spread 
the fire to the house. 

Fires which begin inside the house are more likely 
to result in the destruction of the building than are 
exterior fires. Such fires are ignited by heat rays passing 
in through glass windows or open doors. You can take 
two approaches toward cutting down this hazard. One is 
to install heat-reflecting (solar) glass or opaque cover- 
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ings over the windows. Venetian blinds or thick white 
draperies will do, especially if you splash water on the 
draperies during the danger period. Ordinary window 
glass will not reflect enough of the heat to significantly 
cut down the fire potential. 

The second approach is to furnish the exposed 
rooms of the building with materials that are flame- 
resistant. Tests have shown that houses furnished with 
rayon and cotton catch fire easily when exposed to a 
flash of heat, but houses furnished with vinyl plastics 
and wool resist ignition. Some fires do occur in the latter 
case, but these are minor and tend to be self-limiting. 

Fires from the thermal pulse take several minutes to 
start, so if your home will be exposed to this danger you 
should make plans to spend the first few minutes after 
the explosion searching for and extinguishing these 
fires. (Wait until after the blast effects have subsided.) 
Be careful if you go outside during this period, since 
there is the possibility of subsequent detonations. This 
is a risky business, but if you don’t catch the fires in the 
first few minutes, they can get out of control. In any 
case, several large fire extinguishers would be a good 
investment. 

Permanent Interior Ground-level Shelters 
I want to discuss built-in ground floor shelters first 

to dispel a widely held notion that fallout shelters (or 
storm shelters) are vaults buried in the ground, some- 
thing like mausoleums. The design presented here is 
intended to be incorporated directly in the construction 
of an average house without a basement. The important 
thing to note here is that although the house has a 
built-in fallout shelter, no one but you and the contrac- 
tor need to know about it. Mass shielding is built into 
the walls and ceiling in such a way that nothing out of 
the ordinary is detectable. 

The design illustrated in figure 18 is for a one-story 
house built on a concrete slab. Several of the interior 
walls surrounding the bath-utility area have been made 
of foot-thick reinforced concrete. These walls can be 
finished in brick, paneling, plaster, or whatever you like. 
The extra thickness is noticeable only in the doorways 
and can be disguised even there to avoid the "monolith" 
look. The shelter area is capped with a slab of reinforced 
concrete a foot thick, which is poured in place to inter- 
lock with the walls and provide extra structural strength 

  

 

FIGURE 18: Permanent Ground Floor Shelter. This shelter is built 
(luring the construction of the house by substituting reinforced con- 
crete for conventional materials in several interior walls. (Reprinted 

by permission of the National Association of Home Builders, 15th and 
M Streets NW, Washington, DC 20005.) 
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FIGURE 19: Permanent Basement Shelter. This shelter is constructed 
by filling normal interior walls with sand or gravel. (Reprinted by 

permission of the National Association of Home Builders, 15th and M 
Streets NW, Washington, DC 20005.) 

 

to resist earthquakes, windstorms, and atomic blast. 
This interior module would certainly survive the rest of 
the house in the event of a tornado or hurricane; it 
provides a radiation PF of about 40. This would be 
enough to insure the survival of a family unlucky 
enough to live in an area receiving as much as 6,000 R 
during the first two weeks after an atomic attack. 

I have deliberately selected a bathroom shelter 
design to underline an important point. If you have to 
stay in a single room for several days or weeks, it would 
be nice if the room had running water and a toilet. Many 

areas of the United States will not lose their utilities 
during a fallout or storm crisis, and the use of a 
bathroom as a shelter could add to the comfort of the 
experience. Just be sure there is enough room to allow 
everyone in the family to lie down to sleep. 

Permanent Interior Basement Shelters 
1 suspect that just about everybody has seen the 

type of concrete block bunker which was so popular in 
the 1960s as a permanent basement fallout shelter, and 
which amounted to little more than a dark, damp hovel 
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to huddle in. I have selected a different kind of built-in 
shelter as an example of a more enlightened design (see 
figure 19). This shelter can be built as part of a new 
house for about 500 dollars or so, depending on local 
costs and the exact dimensions of the room to be 
shielded. 

The mass shielding of this shelter is made of hollow 
plywood walls filled with dry sand or gravel. The ceiling 
mass is provided by making bins out of the normal floor 
joists and filling them, too, with sand or gravel. I favor 
this design for several reasons. The first is that a person 
building a house or remodeling a basement could build 
such a shelter without attracting attention to these 
efforts. Also, the finished shelter is quite undetectable. 
Depending on the circumstances, an adequate PF can be 
achieved with walls only four to six inches thick. (The 
physical location of the shelter in a basement makes up 
for the lack of mass in the walls.) 

There are two additional reasons why this design 
appeals to me. The first is that the bins of sand overhead 
can be replaced with galvanized water tanks. The water 
will not provide as much shielding as sand, but your 
situation might allow for less shielding in order to store 
more water. The second reason is that putting sand in 
overhead bins strikes me as safer than creating the same 
overhead mass by storing bricks or concrete blocks in 
such bins, as many designers suggest. If a shock wave or 
earthquake should happen to rupture one of those bins, 
it would be nice to have a cascade of sand, gravel, or 
water rather than a rockfall of concrete blocks. 
Remember who will be under it. 

Permanent Exterior Ground-level Shelters 
If you don’t plan to build a new house in the near 

future, you might be interested in building a permanent 
fallout/tornado/ hurricane shelter outside your home in 
the backyard. The design presented in figure 20 is a very 
solid above-ground fallout shelter which can be used as 
a workshop, garden tool shed, potting shed, or changing 
area next to the swimming pool. The walls are twenty- 
inch thick concrete block capped with an eight-inch 
reinforced concrete slab. A wooden shingled roof covers 
the ceiling slab and gives it a more traditional 
appearance. 

The shelter can be made either with or without 
windows; in areas subject to very high winds (or nuclear 
blast) you will want as little window space as possible. 
The windows and door can be shielded from gamma 
radiation by placing loose stacks of concrete blocks in 
them, but a hurricane or tornado would simply blow 
these away. An atomic blast could pick up the bricks and 
fling them into the shelter with a great deal of force. If 
you expect high winds or blast effects, you should leave 
windows out. Aside from the loose brick baffles, this 
shelter was designed to resist blast effects as severe as five 

pounds per square inch overpressure as close as four 
miles to a 1-megaton burst. It should also withstand 
winds over 150 miles per hours, although the decorative 
roof would, of course, be blown off. 

One point of particular interest in this design is the 
ventilation openings near the top of the walls. In chapter 
7, I’ll discuss the defense of a refuge, but for now it is 
sufficient to say that these ventilation ducts could be 
easily modified to form very useful loopholes. If that 
kind of thing is important to you, take a closer look at 
this design. 

Permanent Exterior Below-ground Shelter 
The permanent, buried exterior shelter provides the 

best protection from winds, blast, and radiation you can 
obtain, and at a reasonably low cost. Constructed as a 
part of a new house, such a shelter will add about 1,000 
dollars to the cost of the house while providing a fallout 
PF of 1,000. For those of you living less than 500 miles 
to the east of Minuteman missile silos, a very high 
protection factor is a good idea. A good buried shelter 
would protect you against a cumulative exposure of 
150,000 to 200,000 R. This is enough to kill every other 
living thing in your neighborhood, crabgrass included. 

The design shown in figure 21 was initially intended 
to provide a PF of 40, but an option is to cover the roof 
slab with three feet of dirt. This is where the PF 1,000 
comes from, so don’t overlook that portion of the plan. 

No provision is made in this plan for water or 
sanitation, or even for internal drainage. 1 visited a 
shelter of this design tucked away under an expensive 
house in Pacific Grove, California and was surprised to 
find two inches of water standing on the floor. It seems 
that the hatch over the door leaked rain and the water 
had no way to run out. Be sure to include a floor drain in 
your plans. 

Even so, with some modification and attention to 
detail, this could be a very useful shelter, either as an 
initial part of the construction of a house or as a later 
addition. I don’t like the look of the air vents which 
protrude and form first-class eyesores, advertising the 
presence of a "bomb shelter." I would be inclined to 
mask the vents inside shrubbery or disguise them as part 
of permanent patio light stanchions, tetherball poles, or 
beach umbrella poles. Anything to make them less con- 
spicuous. 

The hatch might also be redesigned to form the 
wooden top of a masonry bench or table, perhaps as part 
of a barbeque area next to the patio. (My intention in 
this suggestion is not only to make the presence of the 
shelter unobvious, but to remove the aspects of shelter 
design which are positively annoying. If you like trap- 
doors and air pipes springing out of the ground in your 
backyard, you are welcome to them. I prefer more 
natural-looking surroundings.) 
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FIGURE 20: Permanent Exterior Ground Level Shelter. This design 
provides excellent fallout, thermal, blast, and storm protection for 
areas where underground shelters are not practical. (After Above- 

ground Home Shelter, Defense Civil Preparedness Agency, H-12-2, 
February 1973—D14.8/ 3:12-2.) 
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