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INTRODUCTION


As the Nuclear Biological and Chemical (NBC) Program Manager for SEAL Team SIX, during the 1990s, among my responsibilities was to provide plans, training programs, and equipment for use in preparing for and defending our Team against nuclear attacks. Even though it seemed the worst was behind us with the end of the Cold War, I don’t believe we, the US government, or the rest of the US military, made this kind of work a big enough priority.

Now more than ever, the likelihood of a nuclear attack is very great. In just the past few years we have seen the rise of a host of rogue nations and enemies that actively seek out means to use nuclear weapons to terrorize; North Korea has nuclear warheads, having recently tested missiles off its eastern coast, and Iran is building a nuclear facility. Despite sanctions imposed on them by the US, these nations continue to develop their nuclear technology. The actions of these two countries have created an environment of fear worldwide.

As Americans, we are very vulnerable to nuclear attack. Although most of the world is focused on and very concerned with Iran’s and North Korea’s nuclear intentions, there are also more than seventeen thousand nuclear warheads already in existence that need to be given much greater attention and could pose our most serious nuclear threat to date.

The likelihood of eliminating the threat of a nuclear attack or even an accidental launch in today’s world is highly unlikely. We only have one choice and that is to prepare for the worst-case scenario.

After touring many nuclear fallout shelters throughout Europe, I realized how much better prepared most of those countries are for a nuclear war compared to the United States. They have numerous fallout shelters all of which are strategically placed. Some of the shelters are carved into mountainsides and have dual purposes, doubling as hydroelectric facilities, daycare centers, ice skating rinks, or libraries. When the nuclear warning alarms and sirens sound, large portions of the population know exactly to which shelter they need to report. Once they arrive to their respective shelters, they have access to medical supplies, food, water, blankets, and cots. They can survive for relatively long periods of time protected from an attack.

In the US, other than perhaps some of the “preppers”, we are not trained, equipped, or prepared for a nuclear attack. It is not a priority in the US to provide training, equipment, or protection in the event of a nuclear attack. The US government simply does not have in its arsenal an effective nuclear defense capability. Therefore it becomes a personal responsibility that we educate and prepare ourselves, our families, and our coworkers against this threat.

Cresson Kearny’s Nuclear War Survival Skills, the first book of its kind, is a comprehensive survival manual dealing with the critical issues related to surviving a nuclear attack. Kearny’s sole purpose for writing this book was to protect Americans who want to improve their chances of surviving a nuclear attack. Kearny writes that “the best hope for surviving a nuclear war is self-help civil defense—knowing the basic facts about nuclear weapon effects and what you, your family, and small groups can do to protect yourselves.”

Nuclear War Survival Skills covers not only basic survival skills but also the survival mindset one must have in order to survive a nuclear attack. It provides a comprehensive explanation on the many grave dangers of nuclear war and how to manage the fear, terror, and other psychological aspects associated with a nuclear attack.

This book describes, in great detail, protective measures recommended against the use of chemical, biological, and nuclear weapons. It contains recommendations on stockpiling low-cost survival foods and means to store food and water. It provides instructions on what type of foods are safe to eat and how to disinfect water from deadly waterborne diseases, as well as how to cook with limited supplies.

Kearny provides a thorough list of the specific clothing, tools, supplies, and protective items that could be very useful in the event of an attack. He covers preventative medical practices, wound care, radiation sickness, and treatment. The book also outlines detailed yet easy to understand instructions on building and seeking expedient fallout shelters with ventilation, cooling, and lighting.

Nuclear War Survival Skills is all all-encompassing manual. It delivers a straightforward approach to educating us about vital, nuclear survival practices. This book will save lives. It belongs in every home.



Foreword

There are two diametrically opposite views on civil defense. Russian official policy holds that civil defense is feasible even in a nuclear war. American official policy, or at any rate the implementation of that policy, is based on the assumption that civil defense is useless.

The Russians, having learned a bitter lesson in the second world war, have bent every effort to defend their people under all circumstances. They are spending several billion dollars per year on this activity. They have effective plans to evacuate their cities before they let loose a nuclear strike. They have strong shelters for the people who must remain in the cities. They are building up protected food reserves to tide them over a critical period.

All this may mean that in a nuclear exchange, which we must try to avoid or to deter, the Russian deaths would probably not exceed ten million. Tragic as such a figure is, the Russian nation would survive. If they succeed in eliminating the United States they can commandeer food, machinery and manpower from the rest of the world. They could recover rapidly. They would have attained their goal: world domination.

In the American view the Russian plan is unfeasible. Those who argue on this side point out the great power of nuclear weapons. In this they are right. Their argument is particularly impressive in its psychological effect.

But this argument has never been backed up by a careful quantitative analysis which takes into account the planned dispersal and sheltering of the Russian population and the other measures which the Russians have taken and those to which they are committed.

That evacuation of our own citizens can be extremely useful if we see that the Russians are evacuating is simple common sense. With the use of American automobiles an evacuation could be faster and more effective than is possible in Russia. To carry it out we need not resort to the totalitarian methods of the iron curtain countries. It will suffice to warn our people and advise them where to go, how to protect themselves. The Federal Emergency Management Administration contains the beginnings on which such a policy might be built.

The present book does not, and indeed cannot, make the assumption that such minimal yet extremely useful government guidance will be available. Instead it outlines the skills that individuals or groups of individuals can learn and apply in order to improve their chances of survival.

This book is not a description of civil defense. It is a guide to “Stop-gap” civil defense which individuals could carry out for themselves, if need be, with no expenditures by our government. It fills the gap between the ineffective civil defense that we have today and the highly effective survival preparations that we could and should have a few years from now. However, if we go no further than what we can do on the basis of this book, then the United States cannot survive a major nuclear war.

Yet this book, besides being realistic and objectively correct, serves two extremely important purposes. One is: it will help to save lives. The second purpose is to show that with relatively inexpensive governmental guidance and supplies, an educated American public could, indeed, defend itself. We could survive a nuclear war and remain a nation.

This is an all-important goal. Its most practical aspect lies in the fact that the men in the Kremlin are cautious. If they cannot count on destroying us they probably will never launch their nuclear arsenal against us. Civil defense is at once the most peaceful and the most effective deterrent of nuclear war.

Some may argue that the Russians could evacuate again and again and thus, by forcing us into similar moves, exhaust us. I believe that in reality they would anger us sufficiently so that we would rearm in earnest. That is not what the Russians want to accomplish.

Others may say that the Russians could strike without previous evacuation. This could result in heavy losses on their part which, I hope, they will not risk.

Civil defense as here described will not eliminate the danger of nuclear war. It will considerably diminish its probability.

This book takes a long overdue step in educating the American people. It does not suggest that survival is easy. It does not prove that national survival is possible. But it can save lives and it will stimulate thought and action which will be crucial in our two main purposes: to preserve freedom and to avoid war.
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About the Author

When the U.S. Atomic Energy Commission authorized me in 1964 to initiate the Civil Defense Project at Oak Ridge National Laboratory, one of the first researchers I recruited was Cresson H. Kearny. Most of his life has been preparation, unplanned and planned, for writing this guide to help people unfamiliar with the effects of nuclear weapons improve their chances of surviving a nuclear attack. During the past 15 years he has done an unequaled amount of practical field work on basic survival problems, without always conforming to the changing civil defense doctrine.

After I returned to my professional duties at Princeton in 1966, the civil defense effort at Oak Ridge National Laboratory was first headed by James C. Bresee, and is now headed by Conrad V. Chester. Both have wholeheartedly supported Kearny’s down-to-earth research, and Chester was not only a co-developer of several of the survival items described in this book, but also participated in the planning of the experiments testing them.

Kearny’s concern with nuclear war dangers began while he was studying for his degree in civil engineering at Princeton — he graduated summa cum laude in 1937. His Princeton studies had already acquainted him with the magnitude of an explosion in which nuclear energy is liberated, then only a theoretical possibility. After winning a Rhodes Scholarship, Kearny earned two degrees in geology at Oxford. Still before the outbreak of World War II, he observed the effective preparations made in England to reduce the effects of aerial attacks. He had a deep aversion to dictatorships, whether from the right or left, and during the Munich crisis he acted as a courier for an underground group helping anti-Nazis escape from Czechoslovakia.

Following graduation from Oxford, Kearny did geological exploration work in the Andes of Peru and in the jungles of Venezuela. He has traveled also in Mexico, China, and the Philippines.

A year before Pearl Harbor, realizing that the United States would soon be at war and that our jungle troops should have at least as good personal equipment, food, and individual medical supplies as do exploration geologists, he quit his job with the Standard Oil Company of Venezuela, returned to the United States, and went on active duty as an infantry reserve lieutenant. Kearny was soon assigned to Panama as the Jungle Experiment Officer of the Panama Mobile Force. In that capacity he was able to improve or invent, and then thoroughly jungle-test, much of the specialized equipment and rations used by our jungle infantrymen in World War II. For this work he was promoted to major and awarded the Legion of Merit.

To take his chances in combat, in 1944 the author volunteered for duty with the Office of Strategic Services. As a demolition specialist helping to limit the Japanese invasion then driving into the wintry mountains of southern China, he saw mass starvation and death first hand. The experiences gained in this capacity also resulted in an increased understanding of both the physical and emotional problems of people whose country is under attack.

Worry about the increasing dangers of nuclear war and America’s lack of civil defense caused the author in 1961 to consult Herman Kahn, a leading nuclear strategist. Kahn, who was at that time forming a nonprofit war-research organization, the Hudson Institute, offered him work as a research analyst. Two years of civil defense research in this “think tank” made the author much more knowledgeable of survival problems.

In 1964 he joined the Oak Ridge civil defense project and since then Oak Ridge has been Kearny’s base of operations, except for two years during the height of the Vietnam war. For his Vietnam work on combat equipment, and also for his contributions to preparations for improving survivability in the event of a nuclear war, he received the Army’s Decoration for Distinguished Civilian Service in 1972.

This book draws extensively on Kearny’s understanding of the problems of civil defense acquired as a result of his own field testing of shelters and other survival needs, and also from an intensive study of the serious civil defense preparations undertaken by other countries, including Switzerland, Sweden, the USSR, and China. He initiated and edited the Oak Ridge National Laboratory translations of Soviet civil defense handbooks and of a Chinese manual, and gained additional knowledge from these new sources. Trips to England, Europe, and Israel also expanded his information on survival measures, which contributed to the Nuclear War Survival Skills. However, the book advocates principally those do-it-yourself instructions that field tests have proved to be practical.
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Eugene P. Wigner, Physicist, Nobel Laureate, and
the only surviving initiator of the Nuclear Age.

May, 1979
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Introduction

SELF-HELP CIVIL DEFENSE

Your best hope of surviving a nuclear war in this century is self-help civil defense — knowing the basic facts about nuclear weapon effects and what you, your family, and small groups can do to protect yourselves. Our Government continues to downgrade war-related survival preparations and spends only a few cents a year to protect each American against possible war dangers. During the 10 years or more before the Strategic Defense Initiative (Star Wars) weapons can be invented, developed and deployed, self-help civil defense will continue to be your main hope of surviving if we suffer a nuclear attack.

Most Americans hope that Star Wars will lead to the deployment of new weapons capable of destroying attacking missiles and warheads in flight. However, no defensive system can be made leak-proof. If Star Wars, presently only a research project, leads to a deployed defensive system, then self-help civil defense will be a vital part of our hoped for, truly defensive system to prevent aggressions and to reduce losses if deterrence fails.

PURPOSE AND SCOPE OF THIS BOOK

This book is written for the majority of Americans who want to improve their chances of surviving a nuclear war. It brings together field-tested instructions that have enabled untrained Americans to make expedient fallout shelters, air pumps to ventilate and cool shelters, fallout meters, and other expedient life-support equipment. (“Expedient”, as used in civil defense work, describes equipment that can be made by untrained citizens in 48 hours or less, while guided solely by field-tested, written instructions and using only widely available materials and tools.) Also described are expedient ways to remove even dissolved radioiodine from water, and to process and cook whole grains and soybeans, our main food reserves. Successive versions of these instructions have been used successfully by families working under simulated crisis conditions, and have been improved repeatedly by Oak Ridge National Laboratory civil defense researchers and others over a period of 14 years. These improved instructions are the heart of this updated 1987 edition of the original Oak Ridge National Laboratory survival book first published in 1979.

The average American has far too little information that would help him and his family and our country survive a nuclear attack, and many of his beliefs about nuclear war are both false and dangerous. Since the A-bomb blasted Hiroshima and hurled mankind into the Nuclear Age, only during a recognized crisis threatening nuclear war have most Americans been seriously interested in improving their chances of surviving a nuclear attack. Both during and following the Cuban Missile Crisis in 1962, millions of Americans built fallout shelters or tried to obtain survival information. At that time most of the available survival information was inadequate, and dangerously faulty in some respects — as it still is in 1987. Widespread recognition of these civil defense shortcomings has contributed to the acceptance by most Americans of one or both of two false beliefs:

One of these false beliefs is that nuclear war would be such a terrible catastrophe that it is an unthinkable impossibility. If this were true, there would be no logical reason to worry about nuclear war or to make preparations to survive a nuclear attack.

The second false belief is that, if a nuclear war were to break out, it would be the end of mankind. If this were true, a rational person would not try to improve his chances of surviving the unsurvivable.

This book gives facts that show these beliefs are false. History shows that once a weapon is invented it remains ready for use in the arsenals of some nations and in time will be used. Researchers who have spent much time and effort learning the facts about effects of nuclear weapons now know that all-out nuclear war would not be the end of mankind or of civilization. Even if our country remained unprepared and were to be subjected to an all-out nuclear attack, many millions of Americans would survive and could live through the difficult post-attack years.

WHY YOU AND YOUR FAMILY AND ALMOST ALL OTHER AMERICANS ARE LEFT UNPROTECTED HOSTAGES TO THE SOVIET UNION

Unknown to most Americans, our Government lacks the defense capabilities that would enable the United States to stop being dependent on a uniquely American strategic policy called Mutual Assured Destruction (MAD). MAD maintains that if both the United States and Russia do not or can not adequately protect their people and essential industries, then neither will attack the other.

An influential minority of Americans still believe that protecting our citizens and our vital industries would accelerate the arms race and increase the risk of war. No wonder that President Reagan’s advocacy of the Strategic Defense Initiative, derisively called Star Wars, is subjected to impassioned opposition by those who believe that peace is threatened even by research to develop new weapons designed to destroy weapons launched against us or our allies! No wonder that even a proposed small increase in funding for civil defense to save lives if deterrence fails arouses stronger opposition from MAD supporters than do most much larger expenditures for weapons to kill people!

RUSSIAN, SWISS, AND AMERICAN CIVIL DEFENSE

No nation other than the United States has advocated or adopted a strategy that purposely leaves its citizens unprotected hostages to its enemies. The rulers of the Soviet Union never have adopted a MAD strategy and continue to prepare the Russians to fight, survive, and win all types of wars. Almost all Russians have compulsory instruction to teach them about the effects of nuclear and other mass-destruction weapons, and what they can do to improve their chances of surviving. Comprehensive preparations have been made for the crisis evacuation of urban Russians to rural areas, where they and rural Russians would make high-protection-factor expedient fallout shelters. Blast shelters to protect millions have been built in the cities and near factories where essential workers would continue production during a crisis. Wheat reserves and other foods for war survivors have been stored outside target areas. About 100,000 civil defense troops are maintained for control, rescue, and post-attack recovery duties. The annual per capita cost of Russian civil defense preparations, if made at costs equivalent to those in the United States, is variously estimated to be between $8 and $20.

Switzerland has the best civil defense system, one that already includes blast shelters for over 85 percent of all its citizens. Swiss investment in this most effective kind of war-risk insurance has continued steadily for decades. According to Dr. Fritz Sager, the Vice Director of Switzerland’s civil defense, in 1984 the cost was the equivalent of $12.60 per capita.

In contrast, our Federal Emergency Management Agency, that includes nuclear attack preparedness among its many responsibilities, will receive only about $126 million in fiscal 1987. This will amount to about 55 cents for each American. And only a small fraction of this pittance will be available for nuclear attack preparedness! Getting out better self-help survival instructions is about all that FEMA could afford to do to improve Americans’ chances of surviving a nuclear war, unless FEMA’s funding for war-related civil defense is greatly increased.

PRACTICALITY OF MAKING SURVIVAL PREPARATIONS DURING A CRISIS

The emphasis in this book is on survival preparations that can be made in the last few days of a worsening crisis. However, the measures put into effect during such a crisis can be very much more effective if plans and some preparations are completed well in advance. It is hoped that persons who read this book will be motivated at least to make the preparations outlined in Chapter 16, Minimum Pre-Crisis Preparations.

Well-informed persons realize that a nuclear attack by the Soviet Union is unlikely to be a Pearl-Harbor-type of attack, launched without warning. Strategists agree that a nuclear war most likely would begin after a period of days-to-months of worsening crisis. The most realistic of the extensive Russian plans and preparations to survive a nuclear war are based on using at least several days during an escalating crisis to get most urban dwellers out of the cities and other high risk areas, to build or improve shelters in all parts of the Soviet Union, and to protect essential machinery and the like. The Russians know that if they are able to complete evacuation and sheltering plans before the outbreak of nuclear war, the number of their people killed would be a small fraction of those who otherwise would die. Our satellites and other sources of intelligence would reveal such massive movements within a day; therefore, under the most likely circumstances Americans would have several days in which to make life-saving preparations.

The Russians have learned from the devastating wars they have survived that people are the most important asset to be saved. Russian civil defense publications emphasize Lenin’s justly famous statement: “The primary productive factor of all humanity is the laboring man, the worker. If he survives, we can save everything and restore everything … but we shall perish if we are not able to save him.” Strategists conclude that those in power in the Soviet Union are very unlikely to launch a nuclear attack until they have protected most of their people.

The reassurance of having at least a few days of pre-attack warning, however, is lessening. The increasing numbers of Soviet blast shelters and of first-strike offensive weapons capable of destroying our undefended retaliatory weapons will reduce the importance of pre-attack city evacuation as a means of saving Russian lives. These ongoing developments will make it less likely that Americans will have a few days’ warning before a Soviet attack, and therefore should motivate our Government both to deploy truly defensive Star Wars weapons and to build blast shelters to protect urban Americans.

Nuclear weapons that could strike the United States continue to increase in accuracy as well as numbers; the most modern warheads usually can hit within a few hundred feet of their precise targets. The Soviet Union already has enough warheads to target all militarily important fixed-site objectives. These include our fixed-site weapons, command and control centers, military installations, oil refineries and other industrial plants that produce war essentials, long runways, and major electric generating plants. Many of these are either in or near cities. Because most Americans live in cities that contain strategically important targets, urban Americans’ best chance of surviving a heavy nuclear attack is to get out of cities during a worsening crisis and into fallout shelters away from probable targets.

Most American civil defense advocates believe that it would be desirable for our Government to build and stock permanent blast shelters. However, such permanent shelters would cost many tens of billions of dollars and are not likely to be undertaken as a national objective. Therefore, field-tested instructions and plans are needed to enable both urban evacuees and rural Americans to build expedient shelters and life-support equipment during a crisis.

SMALLER NUCLEAR ATTACKS ON AMERICA

Many strategists believe that the United States is more likely to suffer a relatively small nuclear attack than an all-out Soviet onslaught. These possible smaller nuclear attacks include:

• A limited Soviet attack that might result if Russia’s rulers were to conclude that an American President would be likely to capitulate rather than retaliate if a partially disarming first strike knocked out most of our fixed-site and retaliatory weapons, but spared the great majority of our cities. Then tens of millions of people living away from missile silos and Strategic Air Force bases would need only fallout protection. Even Americans who live in large metropolitan areas and doubt that they could successfully evacuate during a nuclear crisis should realize that in the event of such a limited attack they would have great need for nuclear war survival skills.

• An accidental or unauthorized launching of one or several nuclear weapons that would explode on America. Complex computerized weapon systems and/or their human operators are capable of making lethal errors.

• A small attack on the United States by the fanatical ruler of an unstable country that may acquire small nuclear weapons and a primitive delivery system.

• A terrorist attack, that will be a more likely possibility once nuclear weapons become available in unstable nations. Fallout dangers could extend clear across America. For example, a single small nuclear weapon exploded in a West Coast city would cause lethal fallout hazards to unsheltered persons for several miles downwind from the part of the city devastated by blast and fire. It also would result in deposition of fallout in downwind localities up to hundreds of miles away, with radiation dose rates hundreds of times higher than the normal background. Fallout would be especially heavy in areas of rain-out; pregnant women and small children in those areas, following peacetime standards for radiation protection, might need to stay sheltered for weeks. Furthermore, in localities spotted across the United States, milk would be contaminated by radioiodine.

Surely in future years nuclear survival know-how will become an increasingly important part of every prudent person’s education.

WHY THIS 1987 EDITION?

This updated and augmented edition is needed to give you:

• Information on how changes since 1979 in the Soviet nuclear arsenal — especially the great reductions in the sizes of Russian warheads and increases in their accuracy and number — both decrease and increase the dangers we all face. You need this information to make logical decisions regarding essentials of your survival planning, including whether you should evacuate during a worsening crisis or build or improvise shelter at or near your home.

• Instructions for making and using self-help survival items that have been re-discovered, invented or improved since 1979. These do-it-yourself items include: (1) Directional Fanning, the simplest way to ventilate shelters through large openings; (2) the Plywood Double-Action Piston Pump, to ventilate shelters through pipes; and (3) the improved KFM, the best homemakeable fallout meter.

• Facts that refute two demoralizing anti-defense myths that have been conceived and propagandized since 1979: the myth of blinding post-attack ultra-violet radiation and the myth of unsurvivable “nuclear winter”.

• Current information on advantages and disadvantages, prices, and sources of some manufactured survival items for which there is greatest need.

• Updated facts on low cost survival foods and on expedient means for processing and cooking whole-kernel grains, soybeans, and other overproduced basic foods. Our Government stores no food as a war reserve and has not given even civil defense workers the instructions needed to enable survivors to make good use of America’s unplanned, poorly distributed, large stocks of unprocessed foods.

• Updated information on how to obtain and use prophylactic potassium iodide to protect your thyroid against injury both from war fallout, and also from peacetime fallout if the United States suffers its first commercial nuclear power reactor accident releasing life-endangering radiation.

• Instructions for building, furnishing, and stocking economical, permanent home fallout shelters designed for dual use—in a new chapter.

• Information on what you can do to prevent sickness if fallout from an overseas nuclear war in which the United States is not a belligerent is blown across the Pacific and deposited on America — in a new chapter.

EXOTIC WEAPONS

Chemical and biological weapons and neutron warheads are called “exotic weapons”. Protective measures against these weapons are not emphasized in this book, because its purpose is to help Americans improve their chances of surviving what is by far the most likely type of attack on the United States: a nuclear attack directed against war-related strategic targets.

Chemical Weapons are inefficient killing agents compared to typical nuclear warheads and bombs. Even if exterminating the unprepared population of a specified large area were an enemy’s objective, this would require a delivered pay-load of deadly chemical weapons many hundreds of times heavier than if large nuclear weapons were employed.

Biological Weapons are more effective but less reliable than chemical weapons. They are more dependent on favorable meteorological conditions, and could destroy neither our retaliatory weapons nor our war-supporting installations. They could not kill or incapacitate well protected military personnel manning our retaliatory weapons. And a biological attack could not prevent, but would invite, U.S. nuclear retaliatory strikes.

Neutron Warheads are small, yet extremely expensive. A 1-kiloton neutron warhead costs about as much as a 1-megaton ordinary warhead, but the ordinary warhead not only has 1000 times the explosive power but also can be surface-burst to cover a very large area with deadly fallout.

REWARDS

My greatest reward for writing Nuclear War Survival Skills is the realization that the hundreds of thousands of copies of the original edition which have been sold since 1979 already have provided many thousands of people with survival information that may save their lives. Especially rewarding have been the thanks of readers — particularly mothers with small children — for having given them hope of surviving a nuclear war. Rekindled, realistic hope has caused some readers to work to improve their and their families’ chances of surviving, ranging from making preparations to evacuate high risk areas during an all too possible worsening crisis, to building and stocking permanent shelters.

Because I wrote the original Nuclear War Survival Skills while working at Oak Ridge National Laboratory at the American taxpayers’ expense, I have no proprietory interest either in the original 1979 Government edition or in any of the privately printed reproductions. I have gotten nothing but satisfaction from the reported sales of over 400,000 copies privately printed and sold between 1979 and 1987. Nor will I receive any monetary reward in the future from my efforts to give better survival instructions to people who want to improve their chances of surviving a nuclear attack.

AVAILABILITY

None of the material that appeared in the original Oak Ridge National Laboratory uncopyrighted 1979 edition can be covered by a legitimate copyright; it can be reproduced by anyone, without receiving permission. Much new material, which I have written since my retirement in 1979 from Oak Ridge National Laboratory, has been added, and is printed in a different type. To assure that this new material also can be made widely available to the public at low cost, without getting permission from or paying anyone, I have copyrighted my new material in the unusual way specified by this 1987 edition’s copyright notice.

RECOMMENDED ACTIONS

Work to persuade the President, your Congressmen, your Senators, and other leaders to support improved nuclear war survival preparations, starting with increased funding for war-related civil defense. Urge them to approve and fund the early deployment of truly defensive weapons that tests already have proven capable of destroying some warheads in flight. (Attempts to develop perfect defenses postpone or prevent the attainment of improved defenses.)

Obtain and study the best survival instructions available long before a crisis occurs. Better yet, also make preparations, such as the ones described in this book, to increase your and your family’s chances of surviving.

During a crisis threatening nuclear attack, present uncertainties regarding the distribution of reliable survival information seem likely to continue. Thoroughly field-tested survival instructions are not likely to be available to most Americans. Furthermore, even a highly intelligent citizen, if given excellent instructions during a crisis, would not have time to learn basic facts about nuclear dangers and the reasons for various survival preparations. Without this understanding, no one can do his best at following any type of survival instructions.

By following the instructions in this book, you and your family can increase the odds favoring your survival. If such instructions were made widely available from official sources, and if our Government urged all Americans to follow them during a worsening crisis lasting at least several days, additional millions would survive an attack. And the danger of an attack, even the threat of an attack, could be decreased if an enemy nation knew that we had significantly improved our defenses in this way.



Chapter 1

The Dangers from Nuclear Weapons: Myths and Facts

An all-out nuclear war between Russia and the United States would be the worst catastrophe in history, a tragedy so huge it is difficult to comprehend. Even so, it would be far from the end of human life on earth. The dangers from nuclear weapons have been distorted and exaggerated, for varied reasons. These exaggerations have become demoralizing myths, believed by millions of Americans.

While working with hundreds of Americans building expedient shelters and life-support equipment, I have found that many people at first see no sense in talking about details of survival skills. Those who hold exaggerated beliefs about the dangers from nuclear weapons must first be convinced that nuclear war would not inevitably be the end of them and everything worthwhile. Only after they have begun to question the truth of these myths do they become interested, under normal peacetime conditions, in acquiring nuclear war survival skills. Therefore, before giving detailed instructions for making and using survival equipment, we will examine the most harmful of the myths about nuclear war dangers, along with some of the grim facts.
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Fig. 1.1. A surface burst. In a surface or near-surface burst, the fireball touches the ground and blasts a crater.

• Myth: Fallout radiation from a nuclear war would poison the air and all parts of the environment. It would kill everyone. (This is the demoralizing message of On the Beach and many similar pseudo-scientific books and articles.)

• Facts: When a nuclear weapon explodes near enough to the ground for its fireball to touch the ground, it forms a crater. (See Fig. 1.1.) Many thousands of tons of earth from the crater of a large explosion are pulverized into trillions of particles. These particles are contaminated by radioactive atoms produced by the nuclear explosion. Thousands of tons of the particles are carried up into a mushroom-shaped cloud, miles above the earth. These radioactive particles then fall out of the mushroom cloud, or out of the dispersing cloud of particles blown by the winds—thus becoming fallout.

Each contaminated particle continuously gives off invisible radiation, much like a tiny X-ray machine— while in the mushroom cloud, while descending, and after having fallen to earth. The descending radioactive particles are carried by the winds like the sand and dust particles of a miles-thick sandstorm cloud—except that they usually are blown at lower speeds and in many areas the particles are so far apart that no cloud is seen. The largest, heaviest fallout particles reach the ground first, in locations close to the explosion. Many smaller particles are carried by the winds for tens to thousands of miles before falling to earth. At any one place where fallout from a single explosion is being deposited on the ground in concentrations high enough to require the use of shelters, deposition will be completed within a few hours.

The smallest fallout particles—those tiny enough to be inhaled into a person’s lungs—are invisible to the naked eye. These tiny particles would fall so slowly from the four-mile or greater heights to which they would be injected by currently deployed Soviet warheads that most would remain airborne for weeks to years before reaching the ground. By that time their extremely wide dispersal and radioactive decay would make them much less dangerous. Only where such tiny particles are promptly brought to earth by rain-outs or snow-outs in scattered “hot spots,” and later dried and blown about by the winds, would these invisible particles constitute a long-term and relatively minor post-attack danger.

The air in properly designed fallout shelters, even those without air filters, is free of radioactive particles and safe to breathe except in a few rare environments—as will be explained later.
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Fig. 1.2. Decay of the dose rate of radiation from fallout, from the time of the explosion, not from the time of fallout deposition.

Fortunately for all living things, the danger from fallout radiation lessens with time. The radioactive decay, as this lessening is called, is rapid at first, then gets slower and slower. The dose rate (the amount of radiation received per hour) decreases accordingly. Figure 1.2 illustrates the rapidity of the decay of radiation from fallout during the first two days after the nuclear explosion that produced it. R stands for roentgen, a measurement unit often used to measure exposure to gamma rays and X rays. Fallout meters called dosimeters measure the dose received by recording the number of R. Fallout meters called survey meters, or dose-rate meters, measure the dose rate by recording the number of R being received per hour at the time of measurement. Notice that it takes about seven times as long for the dose rate to decay from 1000 roentgens per hour (1000 R/hr) to 10 R/hr (48 hours) as to decay from 1000 R/hr to 100 R/hr (7 hours). (Only in high-fallout areas would the dose rate 1 hour after the explosion be as high as 1000 roentgens per hour.)

If the dose rate 1 hour after an explosion is 1000 R/hr, it would take about 2 weeks for the dose rate to be reduced to 1 R/hr solely as a result of radioactive decay. Weathering effects will reduce the dose rate further; for example, rain can wash fallout particles from plants and houses to lower positions on or closer to the ground. Surrounding objects would reduce the radiation dose from these low-lying particles.

Figure 1.2 also illustrates the fact that at a typical location where a given amount of fallout from an explosion is deposited later than 1 hour after the explosion, the highest dose rate and the total dose received at that location are less than at a location where the same amount of fallout is deposited 1 hour after the explosion. The longer fallout particles have been airborne before reaching the ground, the less dangerous is their radiation.

Within two weeks after an attack the occupants of most shelters could safely stop using them, or could work outside the shelters for an increasing number of hours each day. Exceptions would be in areas of extremely heavy fallout such as might occur downwind from important targets attacked with many weapons, especially missile sites and very large cities. To know when to come out safely, occupants either would need a reliable fallout meter to measure the changing radiation dangers, or must receive information based on measurements made nearby with a reliable instrument.

The radiation dose that will kill a person varies considerably with different people. A dose of 450 R resulting from exposure of the whole body to fallout radiation is often said to be the dose that will kill about half the persons receiving it, although most studies indicate that it would take somewhat less.1 (Note: A number written after a statement refers the reader to a source listed in the Selected References that follow Appendix D.) Almost all persons confined to expedient shelters after a nuclear attack would be under stress and without clean surroundings or antibiotics to fight infections. Many also would lack adequate water and food. Under these unprecedented conditions, perhaps half the persons who received a whole-body dose of 350 R within a few days would die.2

Fortunately, the human body can repair most radiation damage if the daily radiation doses are not too large. As will be explained in Appendix B, a person who is healthy and has not been exposed in the past two weeks to a total radiation dose of more than 100 R can receive a dose of 6 R each day for at least two months without being incapacitated.

Only a very small fraction of Hiroshima and Nagasaki citizens who survived radiation doses— some of which were nearly fatal—have suffered serious delayed effects. The reader should realize that to do essential work after a massive nuclear attack, many survivors must be willing to receive much larger radiation doses than are normally permissible. Otherwise, too many workers would stay inside shelter too much of the time, and work that would be vital to national recovery could not be done. For example, if the great majority of truckers were so fearful of receiving even non-incapacitating radiation doses that they would refuse to transport food, additional millions would die from starvation alone.

• Myth: Fallout radiation penetrates everything; there is no escaping its deadly effects.

• Facts: Some gamma radiation from fallout will penetrate the shielding materials of even an excellent shelter and reach its occupants. However, the radiation dose that the occupants of an excellent shelter would receive while inside this shelter can be reduced to a dose smaller than the average American receives during his lifetime from X rays and other radiation exposures normal in America today. The design features of such a shelter include the use of a sufficient thickness of earth or other heavy shielding material. Gamma rays are like X rays, but more penetrating. Figure 1.3 shows how rapidly gamma rays are reduced in number (but not in their ability to penetrate) by layers of packed earth. Each of the layers shown is one halving-thickness of packed earth—about 3.6 inches (9 centimeters).3 A halving-thickness is the thickness of a material which reduces by half the dose of radiation that passes through it.

The actual paths of gamma rays passing through shielding materials are much more complicated, due to scattering, etc., than are the straight-line paths shown in Fig. 1.3. But when averaged out, the effectiveness of a halving-thickness of any material is approximately as shown. The denser a substance, the better it serves for shielding material. Thus, a halving-thickness of concrete is only about 2.4 inches (6.1 cm).
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Fig. 1.3. Illustration of shielding against fallout radiation. Note the increasingly large improvements in the attenuation (reduction) factors that are attained as each additional halving-thickness of packed earth is added.

If additional halving-thicknesses of packed earth shielding are successively added to the five thicknesses shown in Fig. 1.3, the protection factor (PF) is successively increased from 32 to 64, to 128, to 256, to 512, to 1024, and so on.

• Myth: A heavy nuclear attack would set practically everything on fire, causing “firestorms” in cities that would exhaust the oxygen in the air. All shelter occupants would be killed by the intense heat.

• Facts: On a clear day, thermal pulses (heat radiation that travels at the speed of light) from an air burst can set fire to easily ignitable materials (such as window curtains, upholstery, dry newspaper, and dry grass) over about as large an area as is damaged by the blast. It can cause second-degree skin burns to exposed people who are as far as ten miles from a one-megaton (1 MT) explosion. (See Fig. 1.4.) (A1-MT nuclear explosion is one that produces the same amount of energy as does one million tons of TNT.) If the weather is very clear and dry, the area of fire danger could be considerably larger. On a cloudy or smoggy day, however, particles in the air would absorb and scatter much of the heat radiation, and the area endangered by heat radiation from the fireball would be less than the area of severe blast damage.
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Fig. 1.4. An air burst. The fireball does not touch the ground. No crater. An air burst produces only extremely small radioactive particles—so small that they are airborne for days to years unless brought to earth by rain or snow. Wet deposition of fallout from both surface and air bursts can result in “hot spots” at, close to, or far from ground zero. However, such “hot spots” from air bursts are much less dangerous than the fallout produced by the surface or near-surface bursting of the same weapons.

The main dangers from an air burst are the blast effects, the thermal pulses of intense light and heat radiation, and the very penetrating initial nuclear radiation from the fireball.

“Firestorms” could occur only when the concentration of combustible structures is very high, as in the very dense centers of a few old American cities. At rural and suburban building densities, most people in earth-covered fallout shelters would not have their lives endangered by fires.

• Myth: In the worst-hit parts of Hiroshima and Nagasaki where all buildings were demolished, everyone was killed by blast, radiation, or fire.

• Facts: In Nagasaki, some people survived uninjured who were far inside tunnel shelters built for conventional air raids and located as close as one-third mile from ground zero (the point directly below the explosion). This was true even though these long, large shelters lacked blast doors and were deep inside the zone within which all buildings were destroyed. (People far inside long, large, open shelters are better protected than are those inside small, open shelters.)
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Fig. 1.5. Undamaged earth-covered family shelter in Nagasaki.

Many earth-covered family shelters were essentially undamaged in areas where blast and fire destroyed all buildings. Figure 1.5 shows a typical earth-covered, backyard family shelter with a crude wooden frame. This shelter was essentially undamaged, although less than 100 yards from ground zero at Nagasaki.4 The calculated maximum overpressure (pressure above the normal air pressure) was about 65 pounds per square inch (65 psi). Persons inside so small a shelter without a blast door would have been killed by blast pressure at this distance from the explosion. However, in a recent blast test,5 an earth-covered, expedient Small-Pole Shelter equipped with blast doors was undamaged at 53 psi. The pressure rise inside was slight—not even enough to have damaged occupants’ eardrums. If poles are available, field tests have indicated that many families can build such shelters in a few days.

The great life-saving potential of blast-protective shelters has been proven in war and confirmed by blast tests and calculations. For example, the area in which the air bursting of a 1-megaton weapon would wreck a 50-psi shelter with blast doors in about 2.7 square miles. Within this roughly circular area, practically all the occupants of wrecked shelters would be killed by blast, carbon monoxide from fires, or radiation. The same blast effects would kill most people who were using basements affording 5 psi protection, over an area of about 58 square miles.6

• Myth: Because some modern H-bombs are over 1000 times as powerful as the A-bomb that destroyed most of Hiroshima, these H-bombs are 1000 times as deadly and destructive.

• Facts: A nuclear weapon 1000 times as powerful as the one that blasted Hiroshima, if exploded under comparable conditions, produces equally serious blast damage to wood-frame houses over an area up to about 130 times as large, not 1000 times as large. For example, air bursting a 20-kiloton weapon at the optimum height to destroy most buildings will destroy or severely damage houses out to about 1.42 miles from ground zero.6 The circular area of at least severe blast damage will be about 6.33 square miles. (The explosion of a 20 kiloton weapon releases the same amount of energy as 20 thousand tons of TNT.) One thousand 20-kiloton weapons thus air burst, well separated to avoid overlap of their blast areas, would destroy or severely damage houses over areas totaling approximately 6,330 square miles. In contrast, similar air bursting of one 20-megaton weapon (equivalent in explosive power to 20 million tons of TNT) would destroy or severely damage the great majority of houses out to a distance of 16 miles from ground zero.6 The area of destruction would be about 800 square miles — not 6,330 square miles.

Today few if any of Russia’s huge intercontinental ballistic missiles (ICBMs) are armed with a 20-megaton warhead. Now a huge Russian ICBM, the SS-18, typically carries 10 warheads, each having a yield of 500 kilotons, each programmed to hit a separate target. See Jane’s Weapon Systems, 1987-88.

• Myth: A Russian nuclear attack on the United States would completely destroy all American cities.

• Facts: As long as Soviet leaders are rational they will continue to give first priority to knocking out our weapons and other military assets that can damage Russia and kill Russians. To explode enough nuclear weapons of any size to completely destroy American cities would be an irrational waste of warheads. The Soviets can make much better use of most of the warheads that would be required to completely destroy American cities; the majority of those warheads probably already are targeted to knock out our retaliatory missiles by being surface burst or near-surface burst on their hardened silos, located far from most cities and densely populated areas.

Unfortunately, many militarily significant targets — including naval vessels in port and port facilities, bombers and fighters on the ground, air base and airport facilities that can be used by bombers, Army installations, and key defense factories — are in or close to American cities. In the event of an all-out Soviet attack, most of these “soft” targets would be destroyed by air bursts. Air bursting (see Fig. 1.4) a given weapon subjects about twice as large an area to blast effects severe enough to destroy “soft” targets as does surface bursting (see Fig. 1.1) the same weapon. Fortunately for Americans living outside blast and fire areas, air bursts produce only very tiny particles. Most of these extremely small radioactive particles remain airborne for so long that their radioactive decay and wide dispersal before reaching the ground make them much less life-endangering than the promptly deposited larger fallout particles from surface and near-surface bursts. However, if you are a survival minded American you should prepare to survive heavy fallout wherever you are. Unpredictable winds may bring fallout from unexpected directions. Or your area may be in a “hot spot” of life-endangering fallout caused by a rain-out or snow-out of both small and tiny particles from distant explosions. Or the enemy may use surface or near-surface bursts in your part of the country to crater long runways or otherwise disrupt U.S. retaliatory actions by producing heavy local fallout.

Today few if any of Russia’s largest intercontinental ballistic missiles (ICBMs) are armed with a 20-megaton warhead. A huge Russian ICBM, the SS-18, typically carries 10 warheads each having a yield of 500 kilotons, each programmed to hit a separate target. See Jane’s Weapon Systems, 1987-1988. However, in March 1990 CIA Director William Webster told the U.S. Senate Armed Services Committee that “… The USSR’s strategic modernization program continues unabated,” and that the SS-18 Mod 5 can carry 14 to 20 nuclear warheads. The warheads are generally assumed to be smaller than those of the older SS-18s.

• Myth: So much food and water will be poisoned by fallout that people will starve and die even in fallout areas where there is enough food and water.

• Facts: If the fallout particles do not become mixed with the parts of food that are eaten, no harm is done. Food and water in dust-tight containers are not contaminated by fallout radiation. Peeling fruits and vegetables removes essentially all fallout, as does removing the uppermost several inches of stored grain onto which fallout particles have fallen. Water from many sources — such as deep wells and covered reservoirs, tanks, and containers — would not be contaminated. Even water containing dissolved radioactive elements and compounds can be made safe for drinking by simply filtering it through earth, as described later in this book.

• Myth: Most of the unborn children and grandchildren of people who have been exposed to radiation from nuclear explosions will be genetically damaged — will be malformed, delayed victims of nuclear war.

• Facts: The authoritative study by the National Academy of Sciences, A Thirty Year Study of the Survivors of Hiroshima and Nagasaki, was published in 1977. It concludes that the incidence of abnormalities is no higher among children later conceived by parents who were exposed to radiation during the attacks on Hiroshima and Nagasaki than is the incidence of abnormalities among Japanese children born to unexposed parents.

This is not to say that there would be no genetic damage, nor that some fetuses subjected to large radiation doses would not be damaged. But the overwhelming evidence does show that the exaggerated fears of radiation damage to future generations are not supported by scientific findings.

• Myth: Overkill would result if all the U.S. and U.S.S.R. nuclear weapons were used — meaning not only that the two superpowers have more than enough weapons to kill all of each other’s people, but also that they have enough weapons to exterminate the human race.

• Facts: Statements that the U.S. and the Soviet Union have the power to kill the world’s population several times over are based on misleading calculations. One such calculation is to multiply the deaths produced per kiloton exploded over Hiroshima or Nagasaki by an estimate of the number of kilotons in either side’s arsenal. (A kiloton explosion is one that produces the same amount of energy as does 1000 tons of TNT.) The unstated assumption is that somehow the world’s population could be gathered into circular crowds, each a few miles in diameter with a population density equal to downtown Hiroshima or Nagasaki, and then a small (Hiroshima-sized) weapon would be exploded over the center of each crowd. Other misleading calculations are based on exaggerations of the dangers from long-lasting radiation and other harmful effects of a nuclear war.

• Myth: Blindness and a disastrous increase of cancers would be the fate of survivors of a nuclear war, because the nuclear explosions would destroy so much of the protective ozone in the stratosphere that far too much ultraviolet light would reach the earth’s surface. Even birds and insects would be blinded. People could not work outdoors in daytime for years without dark glasses, and would have to wear protective clothing to prevent incapacitating sunburn. Plants would be badly injured and food production greatly reduced.

• Facts: Large nuclear explosions do inject huge amounts of nitrogen oxides (gasses that destroy ozone) into the stratosphere. However, the percent of the stratospheric ozone destroyed by a given amount of nitrogen oxides has been greatly overestimated in almost all theoretical calculations and models. For example, the Soviet and U.S. atmospheric nuclear test explosions of large weapons in 1952-1962 were calculated by Foley and Ruderman to result in a reduction of more than 10 percent in total ozone. (See M. H. Foley and M. A. Ruderman, “Stratospheric NO from Past Nuclear Explosions”, Journal of Geophysics, Res. 78, 4441-4450.) Yet observations that they cited showed no reductions in ozone. Nor did ultraviolet increase. Other theoreticians calculated sizeable reductions in total ozone, but interpreted the observational data to indicate either no reduction, or much smaller reductions than their calculated ones.

A realistic simplified estimate of the increased ultraviolet light dangers to American survivors of a large nuclear war equates these hazards to moving from San Francisco to sea level at the equator, where the sea level incidence of skin cancers (seldom fatal) is highest— about 10 times higher than the incidence at San Francisco. Many additional thousands of American survivors might get skin cancer, but little or no increase in skin cancers might result if in the post-attack world deliberate sun tanning and going around hatless went out of fashion. Furthermore, almost all of today’s warheads are smaller than those exploded in the large-weapons tests mentioned above; most would inject much smaller amounts of ozone-destroying gasses, or no gasses, into the stratosphere, where ozone deficiencies may persist for years. And nuclear weapons smaller than 500 kilotons result in increases (due to smog reactions) in upper tropospheric ozone. In a nuclear war, these increases would partially compensate for the upper-level tropospheric decreases—as explained by Julius S. Chang and Donald J. Wuebbles of Lawrence Livermore National Laboratory.

• Myth: Unsurvivable “nuclear winter” surely will follow a nuclear war. The world will be frozen if only 100 megatons (less than one percent of all nuclear weapons) are used to ignite cities. World-enveloping smoke from fires and the dust from surface bursts will prevent almost all sunlight and solar heat from reaching the earth’s surface. Universal darkness for weeks! Sub-zero temperatures, even in summertime! Frozen crops, even in the jungles of South America! Worldwide famine! Whole species of animals and plants exterminated! The survival of mankind in doubt!

• Facts: Unsurvivable “nuclear winter” is a discredited theory that, since its conception in 1982, has been used to frighten additional millions into believing that trying to survive a nuclear war is a waste of effort and resources, and that only by ridding the world of almost all nuclear weapons do we have a chance of surviving.

Non-propagandizing scientists recently have calculated that the climatic and other environmental effects of even an all-out nuclear war would be much less severe than the catastrophic effects repeatedly publicized by popular astronomer Carl Sagan and his fellow activist scientists, and by all the involved Soviet scientists. Conclusions reached from these recent, realistic calculations are summarized in an article, “Nuclear Winter Reappraised”, featured in the 1986 summer issue of Foreign Affairs, the prestigious quarterly of the Council on Foreign Relations. The authors, Starley L. Thompson and Stephen H. Schneider, are atmospheric scientists with the National Center for Atmospheric Research. They showed “... that on scientific grounds the global apocalyptic conclusions of the initial nuclear winter hypothesis can now be relegated to a vanishing low level of probability.” Their models indicate that in July (when the greatest temperature reductions would result) the average temperature in the United States would be reduced for a few days from about 70 degrees Fahrenheit to approximately 50 degrees. (In contrast, under the same conditions Carl Sagan, his associates, and the Russian scientists predicted a resulting average temperature of about 10 degrees below zero Fahrenheit, lasting for many weeks!)

Persons who want to learn more about possible post-attack climatic effects also should read the Fall 1986 issue of Foreign Affairs. This issue contains a long letter from Thompson and Schneider which further demolishes the theory of catastrophic “nuclear winter.” Continuing studies indicate there will be even smaller reductions in temperature than those calculated by Thompson and Schneider.

Soviet propagandists promptly exploited belief in unsurvivable “nuclear winter” to increase fear of nuclear weapons and war, and to demoralize their enemies. Because raging city firestorms are needed to inject huge amounts of smoke into the stratosphere and thus, according to one discredited theory, prevent almost all solar heat from reaching the ground, the Soviets changed their descriptions of how a modern city will burn if blasted by a nuclear explosion.

Figure 1.6 pictures how Russian scientists and civil defense officials realistically described — before the invention of “nuclear winter” — the burning of a city hit by a nuclear weapon. Buildings in the blasted area for miles around ground zero will be reduced to scattered rubble — mostly of concrete, steel, and other nonflammable materials — that will not burn in blazing fires. Thus in the Oak Ridge National Laboratory translation (ORNL-TR-2793) of Civil Defense, Second Edition (500,000 copies), Moscow, 1970, by Egorov, Shlyakhov, and Alabin, we read: “Fires do not occur in zones of complete destruction … that are characterized by an overpressure exceeding 0.5 kg/cm2 [~ 7 psi]... because rubble is scattered and covers the burning structures. As a result the rubble only smolders, and fires as such do not occur.”
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Translation: [Radioactive] contamination occurs in the area of the explosion and also along the trajectory of the cloud which forms a radioactive track.

Fig. 1.6. Drawing with Caption in a Russian Civil Defense Training Film Strip. The blazing fires ignited by a surface burst are shown in standing buildings outside the miles-wide “zone of complete destruction,” where the blast-hurled “rubble only smolders.”

Firestorms destroyed the centers of Hamburg, Dresden, and Tokyo. The old-fashioned buildings of those cities contained large amounts of flammable materials, were ignited by many thousands of small incendiaries, and burned quickly as standing structures well supplied with air. No firestorm has ever injected smoke into the stratosphere, or caused appreciable cooling below its smoke cloud.

The theory that smoke from burning cities and forests and dust from nuclear explosions would cause worldwide freezing temperatures was conceived in 1982 by the German atmospheric chemist and environmentalist Paul Crutzen, and continues to be promoted by a worldwide propaganda campaign. This well funded campaign began in 1983 with televised scientific-political meetings in Cambridge and Washington featuring American and Russian scientists. A barrage of newspaper and magazine articles followed, including a scare-mongering article by Carl Sagan in the October 30, 1983 issue of Parade, the Sunday tabloid read by millions. The most influential article was featured in the December 23, 1983 issue of Science (the weekly magazine of the American Association for the Advancement of Science): “Nuclear winter, global consequences of multiple nuclear explosions,” by five scientists, R. P. Turco, O. B. Toon, T. P. Ackerman, J. B. Pollack, and C. Sagan. Significantly, these activists listed their names to spell TTAPS, pronounced “taps,” the bugle call proclaiming “lights out” or the end of a military funeral.

Until 1985, non-propagandizing scientists did not begin to effectively refute the numerous errors, unrealistic assumptions, and computer modeling weaknesses of the TTAPS and related “nuclear winter” hypotheses. A principal reason is that government organizations, private corporations, and most scientists generally avoid getting involved in political controversies, or making statements likely to enable antinuclear activists to accuse them of minimizing nuclear war dangers, thus undermining hopes for peace. Stephen Schneider has been called a fascist by some disarmament supporters for having written “Nuclear Winter Reappraised,” according to the Rocky Mountain News of July 6, 1986. Three days later, this paper, that until recently featured accounts of unsurvivable “nuclear winter,” criticized Carl Sagan and defended Thompson and Schneider in its lead editorial, “In Study of Nuclear Winter, Let Scientists Be Scientists.” In a free country, truth will out — although sometimes too late to effectively counter fast-hitting propaganda.

Effective refutation of “nuclear winter” also was delayed by the prestige of politicians and of politically motivated scientists and scientific organizations endorsing the TTAPS forecast of worldwide doom. Furthermore, the weaknesses in the TTAPS hypothesis could not be effectively explored until adequate Government funding was made available to cover costs of lengthy, expensive studies, including improved computer modeling of interrelated, poorly understood meteorological phenomena.

Serious climatic effects from a Soviet-U.S. nuclear war cannot be completely ruled out. However, possible deaths from uncertain climatic effects are a small danger compared to the uncalculable millions in many countries likely to die from starvation caused by disastrous shortages of essentials of modern agriculture sure to result from a Soviet-American nuclear war, and by the cessation of most international food shipments.



Chapter 2

Psychological Preparations

LEARNING WHAT TO EXPECT

The more one knows about the strange and fearful dangers from nuclear weapons and about the strengths and weaknesses of human beings when confronted with the dangers of war, the better chance one has of surviving. Terror, a self-destructive emotion, is almost always the result of unexpected danger. Some people would think the end of the world was upon them if they happened to be in an area downwind from surface bursts of nuclear weapons that sucked millions of tons of pulverized earth into the air. They might give up all hope if they did not understand what they saw. People are more likely to endure and survive if they learn in advance that such huge dust clouds, particularly if combined with smoke from great fires, may turn day into night—as have some volcanic eruptions and the largest forest fires.

People also should expect thunder to crash in strange clouds, and the earth to shake. The sky may be lit with the flickering purples and greens of “artificial auroras” caused by nuclear explosions, especially those that are miles above the earth.

FEAR

Fear often is a life-saving emotion. When we believe death is close at hand, fear can increase our ability to work harder and longer. Driven by fear, we can accomplish feats that would be impossible otherwise. Trembling hands, weak legs, and cold sweat do not mean that a person has become ineffective. Doing hard, necessary work is one of the best ways to keep one’s fears under control.

Brave men and women who are self-confident admit their fears, even when the threat of death is remote. Then they plan and work to lessen the causes of their fears. (When the author helped Charles A. Lindbergh design a reinforced-concrete blast shelter for his family and neighbors, Lindbergh frankly admitted that he feared both nuclear attack and being trapped. He was able to lessen both of these fears by building an excellent blast shelter with two escape openings.)

TERROR

If the danger is unexpected enough or great enough, normal persons sometimes experience terror as well as fear. Terror prevents the mind from evaluating dangers and thinking logically. It develops in two stages, which have been described by Dr. Walo von Gregerz, a physician with much war experience, in his book Psychology of Survival. The first stage is apathy: people become indifferent to their own safety and are unable even to try to save themselves or their families. The second stage is a compulsion to flee.

Anxiety, fear, and terror can result in symptoms very similar to those caused by radiation injury: nausea, vomiting, extreme trembling, diarrhea. Dr. von Gregerz has described terror as being “explosively contagious.” However, persons who learn to understand the nature of our inherent human traits and behavior and symptoms are less likely to become terrorized and ineffective in the event of a nuclear attack.

EMOTIONAL PARALYSIS

The most common reaction to great danger is not terror, but a kind of numbing of the emotions which actually may be helpful. Dr. von Gregerz calls this “emotional paralysis,” This reaction allows many persons, when in the grip of great danger, to avoid being overwhelmed by compassionate emotions and horrible sights. It permits them to think clearly and act effectively.

ATOM BOMB SURVIVORS

The atomic explosions that destroyed most of Hiroshima and Nagasaki were air bursts and therefore produced no deadly local fallout. So we cannot be sure how people would behave in areas subjected to both blast and fallout from surface bursts. However, the reactions of the Japanese survivors are encouraging, especially in view of the fact that among them the relative number of horribly burned people was greater than is likely to be found among a population that expects a nuclear attack and takes any sort of shelter. Dr. von Gregerz summarizes: “In most cases the victims were, of course, apathetic and often incapable of rational action, but open panic or extremely disorganized behavior occurred only in exceptional cases among the hundreds of thousands of survivors of the two atomic bombing attacks.” Also encouraging: “… serious permanent psychological derangements were rare after the atomic bomb attacks, just as they were after the large-scale conventional bombings.”

HELP FROM FELLOW AMERICANS

Some maintain that after an atomic attack America would degenerate into anarchy—an every-man-for-himself struggle for existence. They forget the history of great human catastrophes and the self-sacrificing strengths most human beings are capable of displaying. After a massive nuclear attack starvation would afflict some areas, but America’s grain-producing regions still would have an abundance of uncontaminated food. History indicates that Americans in the food-rich areas would help the starving. Like the heroic Russians who drove food trucks to starving Leningrad through bursting Nazi bombs and shells,7 many Americans would risk radiation and other dangers to bring truckloads of grain and other necessities to their starving countrymen. Surely, an essential part of psychological preparations for surviving a modern war is a well-founded assurance that many citizens of a strong society will struggle to help each other and will work together with little regard for danger and loss.



Chapter 3

Warnings and Communications

IMPORTANCE OF ADEQUATE WARNING

When Hiroshima and Nagasaki were blasted by the first nuclear weapons ever to be used in war, very few of the tens of thousands of Japanese killed or injured were inside their numerous air raid shelters. The single-plane attacks caught them by surprise. People are not saved by having shelters nearby unless they receive warning in time to reach their shelters— and unless they heed that warning.

TYPES OF WARNINGS

Warnings are of two types, strategic and tactical.

• Strategic warning is based on observed enemy actions that are believed to be preparations for an attack. For example, we would have strategic warning if powerful Russian armies were advancing into western Europe and Soviet leaders were threatening massive nuclear destruction if the resisting nations should begin to use tactical nuclear weapons. With strategic warning being given by news broadcasts and newspapers over a period of days, Americans in areas that are probably targeted would have time to evacuate. Given a day or more of warning, tens of millions of us could build or improve shelters and in other ways improve our chances of surviving the feared attack. By doing so, we also would help decrease the risk of attack.

• Tactical warning of a nuclear attack on the United States would be received by our highest officials a few minutes after missiles or other nuclear weapons had been launched against our country. Radar, satellites, and other sophisticated means of detection would begin to feed information into our military warning systems almost at once. This raw information would have to be evaluated, and top-level decisions would have to be made. Then attack warnings would have to be transmitted down to communities all over America.

Tactical warning (attack warning) of an out-of-the-blue, Pearl-Harbor-type attack would be less likely to be received by the average American than would an attack warning given after recognized strategic warning. However, the short time (only 15 to 40 minutes) that would elapse between missile launchings and the resultant first explosions on targets in the United States would make it difficult for even an excellent warning system to alert the majority of Americans in time for them to reach the best available nearby shelter.

Strengths and weaknesses of the present official warning system are summarized in the following two sections. Then the life-saving warnings that the first nuclear explosions would give, especially to informed people, are described.

OFFICIAL WARNING SYSTEM

The U.S. official warning system is designed to give civilians timely warning by means of siren signals and radio and television announcements. The National Warning System (NAWAS) is a wire-line network which is to provide attack information to official warning points nationwide. NAWAS is not protected against electromagnetic pulse (EMP) effects from nuclear explosions. When the information is received at warning points by the officials who are responsible, they will sound local sirens and initiate radio and TV emergency broadcasts — if power has not failed. Officials at NAWAS warning points include many local civil defense directors. NAWAS receives information from our constantly improving military warning and communications systems.

SIREN WARNINGS

The Attack Warning Signal is a wavering, wailing sound on the sirens lasting three to five minutes, or a series of short blasts on whistles or horns. After a brief pause, it is repeated. This signal means only one thing: take protective action—go promptly to the best available shelter. Do not try to telephone for information; get information from a radio broadcast after you reach shelter. It is Federal policy that the Attack Warning Signal will not be sounded unless an enemy attack on the United States has been detected. However, since local authorities may not follow this policy, the reader is advised to check the plans in his community before a crisis arises.

The following limitations of attack warnings given by sirens and broadcasting stations should be recognized:

• Only a relatively small fraction of urban Americans could hear the sirens in the present city systems, especially if most urban citizens had evacuated during a crisis.

• Except in a crisis threatening the outbreak of nuclear war at any moment, most people who would hear the attack warning signal either would not recognize it or would not believe it was a warning of actual attack.

• A coordinated enemy attack may include the detonation of a few submarine-launched ballistic missiles (SLBMs) at high altitudes over the United States within a few minutes of the launching of hundreds of SLBMs and intercontinental ballistic missiles (ICBMs). Such high-altitude bursts would produce electromagnetic pulse (EMP) effects primarily intended to knock out or disrupt U.S. military communications. These EMP effects also could knock out the public power necessary to sound sirens and could put most unprotected broadcasting stations off the air.

Radio warnings and emergency communications to the general public will be broadcast by the Emergency Broadcast System (EBS). This system uses AM broadcasting stations as the primary means to reach the public; selected FM and TV stations are included for backup. All stations during a crisis plan to use their normal broadcast frequencies.

EBS stations that are not put off the air by EMP or other effects of early explosions will attempt to confirm the siren warnings of a nuclear attack. They will try to give information to listeners in the extensive areas where sirens and whistles cannot be heard. However, EMP effects on telephones are likely to limit the information available to the stations. The functioning EBS stations should be able to warn listeners to seek the best available nearby shelter in time for most of these listeners to reach such shelter before ICBMs begin to explode. Limitations of the Emergency Broadcasting System in February 1986 included the fact that EMP protection had been completed for only 125 of the approximately 2,771 radio stations in the Emergency Broadcast System. One hundred and ten of 3,000 existing Emergency Operating Centers also had been protected against EMP effects. Many of the protected stations would be knocked out by blast; most do not afford their operating personnel fallout protection that is adequate for continuing broadcasts for long in areas subjected to heavy fallout.

WARNINGS GIVEN BY THE ATTACK ITSELF

The great majority of Americans would not be injured by the first explosions of a nuclear attack. In an all-out attack, the early explosions would give sufficient warning for most people to reach nearby shelter in time. Fifteen minutes or more before big intercontinental ballistic missiles (ICBMs) blasted our cities, missile sites, and other extensive areas, most citizens would see the sky lit up to an astounding brightness, would hear the thunderous sounds of distant explosions, or would note the sudden outage of electric power and most communications. These reliable attack warnings would result from the explosion of submarine-launched ballistic missiles (SLBMs). These are smaller than many ICBMs. The SLBM warheads would explode on Strategic Air Command bases and on many civilian airport runways that are long enough to be used by our big bombers. Some naval bases and high-priority military command and communication centers would also be targeted.

The vast majority of Americans do not know how to use these warnings from explosions to help them save their lives. Neither are they informed about the probable strategies of an enemy nuclear attack.

One of the first objectives of a coordinated enemy attack would be to destroy our long-range bombers, because each surviving U.S. bomber would be one of our most deadly retaliatory weapons. Once bombers are airborne and well away from their runways, they are difficult to destroy. To destroy our bombers before they could get away, the first SLBMs would be launched at the same time that ICBMs would be fired from their silos in Europe and Asia. U.S. surveillance systems would detect launchings and transmit warnings within a very few minutes. Since some enemy submarines would be only a few hundred miles from their targets, some SLBMs would explode on American targets about 15 or 20 minutes before the first ICBMs would hit.

Some SLBMs would strike civilian airport runways that are at least 7000 ft long. This is the minimum length required by B-52s; there were 210 such runways in the U.S. in 1977. During a crisis, big bombers would be dispersed to many of these long runways, and enemy SLBMs would be likely to target and hit these runways in an effort to destroy the maximum number of bombers.

Today most Soviet SLBMs have warheads between 100 kilotons and one megaton. See Jane’s Weapon Systems, 1987-88. Within 10 to 15 minutes of the beginning of an attack, runways 7000 feet or longer are likely to be hit by airbursts, to destroy U.S. aircraft and airport facilities. Later cratering explosions may be used to destroy surviving long runways, or at least to produce local fallout so heavy that they could not be used for several days for re-arming and re-fueling our bombers. Therefore, homes within about 4 miles of a runway at least 7000 ft long are likely to be destroyed before residents receive warning or have time to reach blast shelters away from their homes. Homes six miles away could be lightly damaged by such a warhead, with the blast wave from a 1-megaton explosion arriving about 22 seconds after the warning light. Some windows would be broken 40 miles away. But the large majority of citizens would not be injured by these early SLBM attacks. These explosions would be life-saving “take cover” warnings to most Americans, if they have been properly informed.

Sudden power and communications failures caused by the electromagnetic pulse (EMP) effects of nuclear explosions also could serve as attack warnings in extensive areas. An EMP is an intense burst of radio-frequency radiation generated by a nuclear explosion. The strong, quick-rising surges of electric current induced by EMP in power transmission lines and long antennas could burn out most unprotected electrical and electronic equipment. Also likely to be damaged or destroyed would be unprotected computers. The solid state electrical components of some aircraft and of some motors of modern autos, trucks, and tractors may be put out of commission. Metal bodies give some protection, whereas plastic bodies give little.

The usual means of protecting electrical equipment against surges of current produced by lightning are generally ineffective against EMP. The protective measures are known, but to date all too few civilian installations have been protected against EMP effects. Three or four nuclear weapons skillfully spaced and detonated at high altitudes over the United States would produce EMP effects that might knock out most public power, most radio and TV broadcasting stations lacking special protection against these effects, and most radios connected to long antennas. Nuclear explosions on or near the ground may produce damaging EMP effects over areas somewhat larger than those in which such equipment and buildings would be damaged by the blast effects.

HOW TO RESPOND TO UNEXPECTED ATTACK WARNINGS

Although a Pearl-Harbor-type of attack is unlikely, citizens should be prepared to respond effectively to unexpected warnings.

These warnings include:

• Extremely bright lights—more light than has been seen before. The dazzling, bright lights of the first SLBM explosions on targets in many parts of the United States would be seen by most Americans. One should not look to determine the source of light and heat, because there is danger of the viewer’s eyes being damaged by the heat and light from a large explosion at distances as far as a hundred miles away, in clear weather. Look down and away from the probable source, and quickly get behind anything that will shield you from most of the thermal pulse’s burning heat and intense light. A thermal pulse delivers its heat and light for several seconds—for more than 11 seconds if it is from a 1-megaton surface burst and for approximately 44 seconds if from a 20-megaton surface burst.

If you are at home when you see the amazingly bright light, run out of rooms with windows. Hurry to a windowless hallway or down into the basement. If you have a shelter close to your house, but separate from it, do not leave the best cover in your home to run outdoors to reach the shelter; wait until about two minutes after first seeing the light.

If outdoors when you see the bright light, get behind the best available cover.

It would be impossible to estimate the distance to an explosion from its light or appearance, so you should stay under cover for about two minutes. A blast wave initially travels much faster than the normal speed of sound (about 1 mile in 5 seconds). But by the time its overpressure has decreased to 1 pound per square inch (psi), a blast wave and its thunderous sound have slowed down and are moving only about 3% faster than the normal speed of sound.

If no blast or sound reaches you in two minutes, you would know that the explosion was over 25 miles away and you would not be hurt by blast effects, unless cut by shattered window glass. After two minutes you can safely leave the best cover in your home and get a radio. Turn the dial to the stations to which you normally listen and try to find information. Meanwhile, quickly make preparations to go to the best shelter you and your family can reach within 15 minutes—the probable time interval before the first ICBMs start to explode.

At no time after an attack begins should you look out of a window or stay near a window. Under certain atmospheric conditions, windows can be shattered by a multimegaton explosion a hundred miles away.

• The sound of explosions. The thunderous booms of the initial SLBM explosions would be heard over almost all parts of the United States. Persons one hundred miles away from a nuclear explosion may receive their first warning by hearing it about 7½ minutes later. Most would have time to reach nearby shelter before the ICBMs begin to explode.

• Loss of electric power and communications. If the lights go out and you find that many radio and TV stations are suddenly off the air, continue to dial if you have a battery-powered radio, and try to find a station that is still broadcasting.

HOW TO RESPOND TO ATTACK WARNINGS DURING A WORSENING CRISIS

If an attack takes place during a worsening crisis, the effectiveness of warnings would be greater. Even if our government did not order an evacuation of high-risk areas, millions of Americans would already have moved to safer areas if they had learned that the enemy’s urban civilians were evacuating or that tactical nuclear weapons were being employed overseas. Many prudent citizens would sleep inside the best available shelter and stay in or near shelter most of their waking hours. Many people would have made or improved family or small-group shelters and would have supplied them with most essentials. The official warning systems would have been fully alerted and improved.

During such a tense crisis period, neighbors or people sheltered near each other should have someone listen to radio stations at all times of the day and night. If the situation worsened or an attack warning were broadcast, the listener could alert the others.

One disadvantage of waiting to build expedient shelters until there is a crisis is that many of the builders are likely to be outdoors improving their shelters when the first SLBMs are launched. The SLBM warheads may arrive so soon that the civilian warning systems cannot respond in time. To reduce the risk of being burned, persons working outdoors when expecting an attack should wear shirts, hats, and gloves. They should jump into a shelter or behind a nearby shielding object at the first warning, which may be the sudden cut-off of some radio broadcasts.

REMAINING INSIDE SHELTER

Curiosity and ignorance probably will cause many people to come out of shelters a few hours after an attack warning, if no blast or obvious fallout has endangered their area. This is dangerous, because several hours after almost all missiles have been launched the first enemy bombers may strike. Cities and other targets that have been spared because missiles malfunctioned or missed are likely to be destroyed by nuclear bombs dropped during the first several days after the first attack.

Most people should stay inside their shelters for at least two or three days, even if they are in a locality far from a probable target and even if fallout meter readings prove there is no dangerous fallout. Exceptions would include some of the people who would need to improve shelters or move to better shelters. Such persons could do so at relatively small risk during the interval between the ICBM explosions and the arrival of enemy bombers and/or the start of fallout deposition a few hours later.

Fallout would cover most of the United States within 12 hours after a massive attack. People could rarely depend on information received from distant radio stations regarding changing fallout dangers and advising when and for how long they could go outside their shelters. Weather conditions such as wind speed would cause fallout dangers to vary with distance. If not forced by thirst or hunger to leave shelter, they should depend on their own fallout meter readings or on radiation measurements made by neighbors or local civil defense workers.

HOW TO KEEP RADIOS OPERATING

Having a radio to receive emergency broadcasts would be a great advantage. The stations that would still be on the air after an attack would probably be too distant from most survivors to give them reliable information concerning local, constantly changing fallout dangers. However, both morale and the prospects of long-range survival would be improved in shelters with a radio bringing word of the large-area fallout situation, food-relief measures, practical survival skills, and what the government and other organizations were doing to help. Radio contact with the outside world probably can be maintained after an attack if you remember to:

• Bring all of your family’s battery-powered, portable radios with you to shelter, along with all fresh batteries on hand.

• Protect AM radios by using only their built-in short loop antennas. The built-in antennas of small portable radios are too short for EMP to induce damaging surges of current in them.

• Keep antennas of FM, CB, and amateur radios as short as practical, preferably less than 10 inches. When threatened by EMP, a danger that may continue for weeks after the initial attack because of repeated, high-altitude explosions, do not add a wire antenna or connect a short radio antenna to a pipe. Remember that a surge of current resulting from EMP especially can damage diodes and transistors, thus ending a radio’s usefulness or reducing its range of reception.
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