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individual beliefs and experience with particular equipment under specific circumstances 

which the reader can not duplicate exactly. The information in this book should therefore 
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publisher assumes any responsibility for the use or misuse of information contained in 
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Introduction: 

The Very Real Dangers 

 

The attacks of September 11, 2001 served as a wake-up call for many in the US. On 

that day a line was crossed. Before then, the conventional wisdom was that terrorists 

might engage acts that would kill dozens or even on occasion hundreds of people, but 

never a large-scale attack that might kill ten or even a hundred times those numbers. 

Those contending this line would never be crossed, especially on US soil, were tragically 

proven wrong as the World Trade Center towers crumbled to the ground. Only the quick 

action of those inside through spontaneously evacuating the structures kept the death toll 

in the low thousands.  

Today’s terrorists are no longer simply intent on killing a few innocents to influence 

national policies. Rather, a new strategy has evolved; today’s terrorists are at war with the 

US, and their aim is to destroy American culture and democracy.  

Unfortunately the tools that make this chilling goal start to become possible are 

rapidly coming online, and may even already be in the hands of terrorists. When US 

troops sifted through the files captured during the Afghanistan campaign in 2001-2002, 

they discovered a variety of manuals detailing how to create and use nuclear and 

chemical weapons; spy satellite photos released by the US government also showed areas 

where animals had apparently been poisoned by chemical or biological weapons before 

the US invaded Afghanistan to root out the terrorists. Furthermore, the recent illness 

contracted by British troops operating in Afghanistan suggests that biological weapons 

might have been in development there as well. While it is impossible to say (at the time 
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of this writing) whether the contagious disease which produced meningitis-like symptoms 

among its victims was part of a weapons program, there is fear it might be.1  

Little wonder then that in a 1998 interview with ABC News, Osama bin Laden said about 

biological and chemical agents, “If I seek to acquire such weapons, this is a religious 

duty. How we use them is up to us.”  After the attacks in New York City on Sept. 11th, 

2001, it becomes painfully obvious how those like bin Laden would use such weapons: 

To kill as many Americans as they possibly could. 

As Representative Chris Shays (Republican from Connecticut), chairman of the 

House subcommittee on national security noted about the possibility of whether or not 

Osama bin Laden or other terrorists might actually have a nuclear bomb, “It’s possible, 

and it’s very scary. If you asked me if bin Laden really had these weapons, I would say, 

probably not, but, on the other hand, I wouldn’t be the least surprised if there were a 

nuclear explosion in Israel or the United States.”2 

Nuclear Nightmares 

What could be more frightening than a nuclear bomb — or bombs — in the hands of 

the next Osama bin Laden? Yet this is what our world now faces. And unfortunately our 

nation has failed to prepare adequately for a strike against America. Citizens for the most 

part are blissfully ignorant of what steps should be taken to protect themselves should an 

actual attack occur. 

Nor is the government itself fully up to speed. In 1998, a simulation was conducted as 

part of a long-term study in global organized crime and possible nuclear threats. 

Supervised by William H. Webster, former director of the CIA and FBI, the steering 

committee overseeing the study included Senator Patrick Leahy and MIT professor John 

Deutch. The study was designed to help Congress and government agencies plan for 

future crisis as well as determine how US intelligence specialists and scientists would 

work together and whether US agencies monitoring the borders would detect the entrance 

of illegal nuclear materials into the US. The results didn’t get much publicity. Because 

the results were not encouraging: Massive failures all around.  

As Arnaud de Borchgrave, one of those directly connected to the tests put it, “We 

were ill-prepared to cope with what would be the most devastating thing in the history of 

mankind: a nuclear attack on the United States.”3 

Again the conventional wisdom that such a thing could never happen has been slowly 

eroded, with nations like Pakistan and Iraq, neither of which have been stable, and both 

of which have close ties to terrorist groups, having or soon to have nuclear weapons. 

 

1 Todd Pitman, “British soldiers struck by mystery fever,” Associated Press,  May 16, 2002. 
2 “Feds Look for Smuggled Nukes in US,” United Press International., Dec. 21, 2001. 
3 David L. Marcu, “Nuclear scenario alarming to think tank,” Boston Globe, March 21, 1998. 
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While currently Pakistan has a government that is somewhat friendly toward the US, and 

Iraq is still a few years from developing nuclear weapons, this situation could change 

with one military coup or scientific breakthrough.  

While the US and other Western nations appear to have plans to snatch or destroy 

nuclear weapons in these nations should they present a danger, such an operation would 

likely be dicey at best, and apt to fail at worse.4 The US, Britain, and Israel hope to head 

off such threats, but there is no guarantee that they will succeed, or even that intelligence 

watching over the developing situation is completely accurate. 

The day when a terrorist smuggles a bomb into the US might be very near, especially 

given that thousands of trucks come into the US from both Mexico and Canada without 

being inspected, and yachts regularly dock in US harbors without any inspection as well. 

In the past our porous borders have been a worry only due to illegal drugs and other 

“minor” problems. With a single bomb capable of killing off hundreds of thousands of 

citizens in San Francisco, New York City, or any of many other cities situated along our 

coasts, it isn’t hard to see where this danger could lead. 

In December 2001, Dr. Khidir Hamza, the former director of Iraq’s nuclear weapons 

program who has since defected to the West, told US lawmakers that Saddam Hussein 

had a nuclear program that would produce three nuclear missiles by 2005.5 One can only 

speculate how many additional nuclear weapons Iraq might be able to produce which 

could be smuggled into the US — along with the tons of drugs and illegal weapons that 

are already seeping through our nation’s porous borders. 

All indications are that the Iraqi program may be ahead of schedule. In 2002 US 

officials were bracing for a lightning attack of Iraq with the fear that it would include 

nuclear, biological, and chemical weapons. As military analyst Bill Gertz put it,6 

Iraq is believed to be preparing its biological and chemical 

weapons arsenal for a war with the United States... US officials said 

the Defense Department and the military are bracing for the prospect 

that Iraq will tip its Scud-class missiles with chemical weapons. They 

said Baghdad has such capability although they were uncertain  

whether this extends to biological weapons. Officials said US and 

allied forces have been training in Kuwait and in the United States…. 

outfitted with special masks and body-suits meant to protect against a 

 

4 Michael Evans and Philip Webster, “British military prepare for nuclear war aftermath,” Times (UK), 

May 24, 2002 
5 Kelley Beaucar Vlahos, “Iraqi Defector Warns Congress of Saddam’s Weapons,” Fox News, December 

12, 2001. 
6 Bill Gertz, “U.S. weighs plans to destroy Iraq’s WMD,” Geostrategy-Direct Intelligence Brief, June 5, 

2002. 
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biological and chemical weapons attack as well as nuclear radiation 

fallout.  

Iraq is believed to have a range of biological and chemical 

weapons as well as the systems for their delivery. The weapons include 

anthrax, botulism, sarin, and VX. 

Nor are the weapons created by Pakistan and Iraq the only sources of nuclear threats. 

In 1998 General Alexander Lebed, Russia’s former National Security Advisor, stunned 

the West with the revelation that over 100 suitcase-sized nuclear weapons had 

“disappeared” from former Soviet Union stockpiles. 7 Each of these small devices is 

capable of producing a one kiloton explosion, equivalent to 1,000 tons of TNT. Put 

another way, such a device exploded in any metropolitan area of the US could be 

expected to kill upwards of 100,000 people, injure many, many more, and cause 

extensive physical damage as well as a radioactive fallout cloud that might eventually kill 

more downwind. 

Multiply the World Trade Center damage by 1,000 and you have a rough feel for the 

damage. Then multiply that figure times 100 (for the number of bombs missing) and you 

gain a feel for the potential threat. To date these weapons have not been accounted for. 

Much other dangerous equipment has leaked from Russia as well. In 2000 a report 

made to Congress by the CIA’s Nonproliferation Center noted that independent or quasi-

government entities in Russia were exporting chemical, biological and nuclear weapons 

technology to other nations. According to the report these groups were selling, “…a 

variety of ballistic missile-related goods and technical know-how to foreign countries.”8  

Imagine a rogue state “loaning” such a rocket to a terrorist with a suitcase nuke and 

you can see the potential for disaster here. One offshore oil tanker might become a 

mobile missile base capable of lobbing a nuclear device at almost any city in the US. 

Of course in today’s frequently volatile climate, terrorists aren’t the only group to 

sweat about. Nations can also present a danger to the US. While it is doubtful (as this is 

being written) that the Russians might mount an attack, anyone familiar with the Cold 

War knows that a few economic downturns and another Stalin gaining power could 

quickly change the situation for the worse.  

And with North Korea, Iraq, China, and others working on missiles capable of 

delivering warheads over long ranges (perhaps deployed on submarines or large tankers), 

it isn’t hard to see how an attack could be mounted on America from any nation ruled by 

a madman. 

 

7 Eric Margolis, “Russia’s ‘Lost’ Luggage Could Be Deadly”, Inside Track On World News, November 1, 

1998 
8 John Diamond, “CIA Reports on Weapons Concerns,” Associated Press, February 10, 1999. 
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Terrorists don’t even need any hi-tech physics to create a harmful nuclear weapon. A 

radiological bomb (sometimes called a “dirty bomb” or mistakenly called a “dirty nuke”) 

can be created by simply wrapping a nuclear material around conventional explosives. 

Unlike a nuclear bomb, the dirty bomb doesn’t create a chain reaction with massive 

amounts of energy. Instead it simply disperses bits of radioactive material over a wide 

area. The result could be massive contamination. 

Until recently it was assumed that a dirty bomb would not be overly dangerous but 

rather inconvenient due to evacuations and clean-up operations. However that situation 

changed in June 2, 2002 when European police arrested six Lithuanian nationals with a 

kilogram of radioactive metal, cesium-137.9 The cesium-137 had apparently come from a 

former Soviet Union member and had been sold on the black market. Had it been 

dispersed properly, it might have caused thousands of deaths, hundreds of thousands of 

cases of radiation sickness or other health concerns among those contaminated by it, and 

many millions (if not billions) of dollars in economic havoc.  

Russia appears to be regularly leaking nuclear materials. Early in 2000 Russian 

authorities arrested five sailors for stealing  radioactive fuel from a nuclear-powered 

submarine. The sailors said they had intended to sell the radioactive fuel.10 With Russian 

servicemen underpaid and often near starvation, such thefts and sales of nuclear materials 

will probably continue. Indeed, just a few weeks before Christmas 2001, several 

members of the Balashikha criminal gang were arrested with 2 pounds of weapons-grade 

uranium 235, for which they were asking only $30,000.11 The Russian police caught them 

before the material could be sold.  

The question to ask is how much nuclear material may already have been sold, 

undetected by the Russian police, traveling down what some terrorism experts have 

dubbed the Russian “nuclear pipeline” due to the amount of materials that might easily be 

leaking from this nation. Once this material is sold by criminals to criminals, there’s no 

telling whose hands these key bomb ingredients might fall into. 

So this danger has also raised the stakes for those concerned about terrorist use of 

weapons that had previously been deemed impractical or only marginal in the results they 

might produce. 

Nor do would-be terrorists need to travel to Russia or a rogue nation to secure nuclear 

components for weapons. It may be that they can simply pick them up from criminals 

here in the US. The qualities that might be available on the black market are staggering. 

For example in 1999 the Energy Department admitted that the country’s nuclear facilities 

have lost track of more than two and a half tons of plutonium missing from US nuclear 

facilities. And according to Newsweek, government simulations of terrorist attacks 

 

9 Nick Paton Walsh, “Six arrested, one sought in radioactive ‘dirty bomb’ plot,” The Guardian, June 1, 

2002. 
10 Radioactive Fuel Theft, Discovery Communications, Feb. 2, 2000. 
11 Jeffrey Kluger, “The Nuke Pipeline,” Time Magazine, Dec. 09, 2001. 
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against nuclear labs showed that with any luck at all, such attacks could succeed the 

majority of the time.12 

It is likely that some of this material has simply been misplaced or is missing only 

due to book keeping errors. But even just a few ounces of plutonium in the wrong hands 

would prevent grave problems. With nearly 2.5 tons missing, it isn’t unreasonable to 

think that somewhere, even as you read this, a lone terrorist may be cobbling together a 

nuclear weapon of some sort in his basement. (Indeed, in June 2002, the US Justice 

Department arrested a terrorist who along with a small band of friends appeared to have 

been working toward just such a weapon, with the apparent goal of exploding it in our 

nation’s capital.13) 

While security at nuclear facilities in the US has improved over the last few years, it 

still leaves much to be desired. Even months after the attack on the WTC and Pentagon, 

stories were still coming out of nuclear power plants with sleeping guards or even 

unmanned security checkpoints at the entrance of the facilities, with training exercises 

revealing that armed terrorists would stand a good chance of being able to overpower the 

small staffs of security personnel guarding most sites. Unfortunately this situation 

appears to be the norm, and may not be changed until our nation suffers the tragedy of 

having a plant taken over and perhaps damaged if not destroyed, perhaps with a 

dangerous release of radioactivity. 

Nation Against Nation 

While the majority of this book deals with the terrorist threat to US citizens, it should 

be noted that the Cold War notion of a nuclear exchange between nations is not a thing of 

the past. While downplayed by both governments as well as the news media, it is a threat 

and in the past the world has come very close to seeing missiles rain down on American 

soil. 

An exchange of nuclear weapons between Russia and the US might not be quite as 

far-fetched as it may seem to most of us. With the fall of the Berlin wall and the breakup 

of the Soviet Union, many Americans assumed that the Russians no longer posed a 

nuclear threat to the US. This idea has been encouraged by liberals in the US who would 

like to spend money on something other than defensive purchases. Indeed, candidate Bill 

Clinton often told listeners that, “No nuclear missiles are pointed at US children” during 

the 1996 campaign, apparently taking credit for this fact. What the President forgot to tell 

the American public was that even if Russian missiles weren’t targeted at the US, they 

could be targeted in a matter of minutes.  

What Clinton forgot to tell the American public was that there was no verification 

whatsoever that the Russians had re-targeted the missiles. In fact the only indication that 

 

12 “Newsweek: U.S. Nuclear Facilities Have Lost Track of More Than 5,000 Pounds of Plutonium, Fail 

Sophisticated Computer Security,” PRNewswire, April 25, 1999. 
13 “‘Dirty Bomb’ Suspect Had at Least One Accomplice,” Associated Press, June 11, 2002. 
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this was the case was that President Clinton and the Russians claimed it to be so. There 

has never been any inspection to see if this is true. All we have is the word of our former 

enemy reinforced by a man known best for his statement, “It depends on what the 

meaning of ‘is’ is.” 

In truth America’s children came close to having a few missiles rain down on them in 

1980 when a Soviet satellite malfunctioned, sending a signal to a nuclear command post 

that a nuclear missile attack was underway. A 44-year-old lieutenant watched as the 

satellite warned that one, then four more US Minuteman ICBMs (intercontinental 

ballistic missiles) were headed toward the USSR. Despite the fact that the order to launch 

Soviet missiles should have been given, the lieutenant suspected a malfunction and held 

up on issuing the command. 14  

This is not the only time the world came close to a nuclear exchange. Former Central 

Intelligence Agency officer Peter Pry has revealed a similar near disaster occurred in 

January 1995, when NASA working in Norway, launched a meteorological rocket to 

study the aurora borealis. The problem was that due to a clerical error the Russian 

Foreign Ministry never received notice of the launch and therefore assumed it was a 

hostile act, nearly launching nuclear missiles at the US. The only thing stopping the 

launch was an order from then-President Boris Yeltsin to delay the launch until it was 

certain the missile was headed into Russia. Only when the missile veered toward a 

different path did the Russian army stand down.15 

This situation has become worse, not better, with the dissolution of the USSR. 

Because in order to make ends meet, the Russians have permitted conventional weapons  

and forces to deteriorate; to take up the slack, the nation has poured funds into 

building a larger nuclear force, reasoning that this would still pose a deterrence while 

saving money. As Senator Sam Nunn put it in the mid-1990s, “Their demoralized 

military and conventional forces having gone down very, very substantially, I think 

they’re going to move to rely almost predictably, more and more on nuclear weapons.”16  

But this is not to say that the Russians have quit building military weapons. Only that 

they have shifted their emphasis from conventional to nuclear forces. As Rear Admiral C. 

A. “Mark” Hill recently put it: 

Russia is still a very viable threat… deputy director of the CIA, 

General Gordon, pointed out in an unclassified talk that the ICBMs 

that had been located in the periphery states of the former Soviet 

Union have now gone back to Russia. So they are under Russian 

control, and it is Russia that still represents the major strategic threat 

 

14 David Hoffman ‘I Had A Funny Feeling In My Gut’ Soviet Officer Faced Nuclear Armageddon, 

Washington Post, February 10, 1999; Page A19. 
15 “Ex-spy Fears Sneak Russian Attack,” NewsMax.com, January 25, 2000. 
16 “Nunn: Russia Eyes Nuclear Arms,” Associated Press, May 6, 1995. 
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to our country… Russia is still launching new submarines and 

bringing new weapons systems on line. And it is providing weapons 

systems and technical advice to many of our potential enemies and 

terrorist states, such as Iraq and Iran.17  

This shift in capability and emphasis was demonstrated in mid-1999 during the 

biggest military exercise Russia had ever staged. The scenario behind the exercise was 

that the West had invaded Russia and the Russian conventional forces were unable to 

resist the invasion. Finally the exercise ended with the simulated launch of nuclear 

weapons. The message to the West: Invade us and the war will go nuclear.18 

The catch to this strategy is that much of Russia’s infrastructure has deteriorated, 

making false alarms, loss of communication (which can trigger some systems), and other 

confusion more likely to occur — with the deadly result of a launching of some of the 

nation’s weapons by mistake.   

For example Russia’s early-warning system has deteriorated to the point that Moscow 

has too few satellites to detect whether or not US ICBMs are headed its way for at least 

seven hours every day.19 This means the Russians have no way of determining if a 

message from an observer or other source that a missile attack is underway is true or 

false. Russian leaders are faced with either sitting tight and hoping it isn’t a strike  

(whereby much of their nuclear force might be crippled), or launching and hoping it 

isn’t a mistake.  

In other words, there are an estimated 2,000 nuclear warheads on high alert in Russia 

at any given time and for seven hours every day, all that stands between us and the launch 

of those missiles is the hope that there won’t be a serious equipment malfunction or bad 

judgment on the part of a military commander.20  

While much of the Russian military has deteriorated, the country has maintained its 

nuclear weapons. A US intelligence report released late in 1999 said that, of all the 

nuclear threats in the world, “The Russian threat will continue to be the most robust and 

lethal, considerably more so than that posed by [any other nation].”21 Included in this 

arsenal are 1,000 strategic ballistic missiles with 4,500 warheads. Ready, in a matter of 

minutes, to be targeted at the US.22 

In 1999, FBI Director Louis Freeh admitted to congressmen that the Russians may 

have smuggled suitcase bombs into the US — and that the bombs were still on US soil.23 

 

17 William F. Jasper, “Admirals Sound the Alarm,” The New American, April 1999. 
18 Daniel Schoor, “A nuclear power without electric power,” Nando Media, July 30, 1999. 
19 Jonathan Landay, “Moscow blind to N-missiles,” Sydney Morning Herald, January 11, 2000. 
20 Ibid. 
21 Tabassum Zakaria, “US intelligence report outlines missile threat,” Reuters, September 9, 1999. 
22 Ibid. 
23 “FBI Director Admits Russians May Have Secret Weapons in US,” NewsMax.com, November 8, 1999. 
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Congressman Curt Weldon chairman of the House Armed Services subcommittee on 

military research and development, said, “There is no doubt that the Soviets stored 

material in this country. The question is what and where.”24  

Latter, Weldon noted that President Clinton, perhaps because of earlier claims that no 

Russian missiles were targeted at the US, had refused to do anything about the suitcase 

bombs on American soil. “I am outraged the administration has not even asked the 

question of the Russians about where the specific sites are in the United States,” Weldon 

said.25 

At least one “sleeper agent” was discovered living in Edmonton, Canada, having 

moved in during the late 1940s, posing as  a refugee from Ukraine. In the late 1980s he 

turned himself in to the Royal Canadian Mounted Police. The officers discovered he had 

a large trunk-bomb hidden in his basement. He told the law enforcement officers that he 

had been waiting for a coded signal at which point he would have transported the bomb 

in his truck to a key pumping station north of Edmonton, and destroy it, crippling the 

supply of petroleum throughout the region.26  

Now here’s the question: How many more of these people may still be hidden in the 

US or Canada, waiting for a coded message? How many have suitcase nukes in their 

possession?    

Russian submarines also pose a threat through loss of control. In 1999, Theodore 

Postol, a former Navy weapons expert now with the Massachusetts Institute of 

Technology, and the New England Journal of Medicine created a study that concluded 

that a submarine crew might accidentally launch missiles at the US due to 

communications failure or other problems. Postol noted that the Russians “… have had a 

lot of trouble with their submarine force historically.”27 Depending on the number of 

missiles an AWOL crew might launch and what cities or other areas were targeted, there 

could be upward to seven million US citizens killed in such an attack.28 

Of course a Russian attack would not necessarily be an accident. After all the 

advantage in a nuclear war goes to the country that launches its missiles first, destroying 

many of those of its enemy before they can be fired in a counter strike. In January 2000, 

acting President Vladimir V. Putin told the West that Russia no longer would abide by its 

past promise to avoid launching nuclear weapons unless its national sovereignty were 

threatened. Now, Putin said, the Kremlin will not hesitate to be the first to use nuclear 

weapons, “The level and scale of threats in the military sphere is growing. The Russian 

Federation considers it possible . . . to use all forces and equipment at its disposal, 

 

24 Ibid. 
25 “Congressman: Soviets hid nukes in US,” UPI, October 26, 1999. 
26 Eric Margolis, “Russia’s ‘Lost’ Luggage Could Be Deadly,” Inside Track On World News, November 1, 

1998. 
27 “Greater risk of accidental nuclear strike,” BBC News, April 30, 1998. 
28 Ibid. 
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including nuclear weapons, to repel armed aggression if all other means . . . have been 

exhausted or proven ineffective.”29 

In the past one of the few things that kept accidental launches of Russian weapons 

from occurring was the lack of evidence that the West had actually launched missiles. 

Now that small safeguard is gone, because all that is needed is the go-ahead to launch 

from a superior officer. This makes the possibility that a launch might occur through an 

error, an act of a madman, or because an officer is drunk or otherwise impaired much 

more likely. 

There’s also the danger that the order might be legitimately given by those at the top 

of the chain of command in Russia. Early in 1999, Stanislav Lunev, the highest-ranking 

Soviet spy ever to defect to the West, told the US Congress that a preemptive strike by 

Russia against America was highly possible. According to Lunev, the Russians had 

planned in the past to destroy strategic structures and assassinate top military and 

political leaders hours or even minutes before a nuclear missile strike; Lunev added that 

he believed such plans were still in effect with weapons caches still hidden across the 

country, noting that, “These military plans are still consistent with Russian generals, and 

these military plans in time of possible war would be fulfilled by special-operations 

forces commanders.”30 

China has been busy doing business with the US and contributing to the campaign 

chests of political figures, all the while building nuclear weapons (some using plans 

stolen from the US) that appear targeted at American soil. According to Colonel Lunev, 

like the Russians the Chinese has smuggled nuclear bombs into the US and hidden them 

here to be set off in a time of hostilities. According to Lunev, Chinese special forces 

personnel reside at diplomatic sites of the UN or Chinese Embassy, waiting for orders to 

unleash these nuclear weapons.31 

These weapons could be delivered in a variety of ways. They could be loaded into a 

car or a truck to be parked near important targets or even placed into a plane and flown to 

within a short distance of anywhere from the Pentagon to the White House, unleashing 

nuclear destruction on up to several million people without warning.  

For decades China has been preparing to win a nuclear war, fearing (depending on the 

current party line) attacks from either Russia or — as now is the case — from the US. 

These fears have resulted in a maze of tunnels and shelters in most Chinese cities and a 

viable civil defense program.  

This fear has also resulted in an aggressive stance in military preparations with large 

amounts of capital being ear-marked for modernization of the military. Late in 1999, 

General Zhang Wannian announced that the Central Committee of the Communist Party 

 

29 “Putin Warns Russia Will Strike First,” NewsMax.com, January 17, 2000. 
30 “Ex-spy Fears Sneak Russian Attack,” NewsMax.com, January 25, 2000. 
31 Charles Smith, “Dead men tell no tales,” Part 2, WorldNetDaily, March 23, 1999. 
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and the State Council would “…upgrade the capability of the armed forces’ defense and 

counter-attack system” so that the nation could make “a vigorous counter-attack once 

hegemonists [the Chinese code-name for the US] and their military alliance use nuclear 

weapons to make a surprise attack on China.”32 

This fear and distrust of the West and the US in particular was boosted when the US 

bombed the Chinese Embassy in Belgrade, Yugoslavia during the May 1999 NATO 

military strikes against the Serbs. Although portrayed as an accident in the West, China’s  

military and party leaders saw it as a slap in the face designed to spur on an arms race 

with the aim of causing China’s collapse (much as the arms race between the West and 

East did to the USSR).33 

Chinese strategists are now making plans in a confusing array of Marxist-Leninist  

doctrine coupled with ancient Chinese tactics with one goal in mind: The defeat of the 

United States (which in their current literature is compared as a “hegemon” equal to that 

of Nazi Germany). The late Chinese leader Deng Xiaoping apparently set the ball rolling 

on this concerted goal of defeating America, suggesting that the Chinese must “bide our 

time and build up our capabilities.”34 

Not surprisingly, much of the Chinese buildup is in the form of nuclear weapons. In 

1999 it was discovered that China was deploying two Russian-built Sovremenny-class 

destroyers. Each of these warships is said to be equipped with eight nuclear-tipped, 

Russian-made Moskit anti-ship missiles, each warhead delivering a whopping 120 

Kilotons of power (one kiloton being the explosive equivalent of 1,000 tons of TNT).35 

These aren’t defensive ships. As writer and military expert William Triplett put it,   

The Sovremenny is strictly an offensive platform…. It has 

virtually no stealth. It can’t hide. It is intended to attack. The vessel is 

designed to fire its nuclear tipped missiles and die…. Each warhead is 

six times more powerful than the atomic bomb used on Hiroshima. 

The new missiles are designed specifically to destroy American 

carriers and Aegis cruisers with a single nuclear blast. The US Navy 

has no defense against this missile system. One nuclear-tipped SS-N-

22 (Moskit) will kill thousands of American sailors, airmen and 

Marines. The message to the US Navy is clear: Stay away or die.36 

 These nuclear offensive weapons aren’t unique in the Chinese arsenal. Late in 1999 

it was learned that the nation was testing the Julang 2 intercontinental sea-to-surface 

 

32 “$74b boost to nuclear second-strike power,” Reuters, October 25, 1999. 
33 Bill Gertz, “Pentagon study finds China preparing for war with US,” Washington Times, February 2, 

2000. 
34 Ibid. 
35 Charles Smith, “US eyes China first-strike threat Nuclear-tipped missiles set for deployment on 

destroyers,” WorldNetDaily.com, Nov. 11, 1999. 
36 Ibid. 
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ballistic missile. These missiles have an estimated range at least 5,580 miles, making it 

practical for China to hit any city in America or Europe. These missiles are capable of 

carrying a nuclear warhead.37 (Julang translates as “the great wave.” A wave designed to 

wash over US cities, perhaps.) 

The Chinese have also recently submarine-launched, supersonic land-attack cruise 

missiles. The Russian-made NPO Mashinostroyenya “Yahont” could be deployed in 

Chinese submarines which might attack American coastal cities and harbors with the 

nuclear-tipped missiles which can move to their targets almost undetected by flying close 

to the ground to avoid US radar.38 

China is also buying or building a fleet of submarines to deliver these missiles. The 

Chinese have purchased four Russian Kilo-class conventional submarines which run very 

quietly underwater making them hard to detect. The Chinese are also working to produce 

the nuclear-powered Type 093 attack submarine. Modeled after the Russian Victor-class 

submarines, these new subs will be over a football field in length and will be an 

extremely fast and agile. In addition to its cruise missiles China has Kazakhstan-made 

Shkval rocket torpedoes for these boats, designed to travel five to six times the speed of a 

normal torpedo to knock out large ships including aircraft carriers.39 

If having submarines and long-range missiles capable of lobbing nuclear warheads 

onto American cities were not dangerous enough, then allowing the Chinese to establish a 

beachhead just a short distance from our southern border is. And that is just what has 

happened.  

Here’s how retired Admiral Thomas H. Moorer, who has served America as 

Commander in Chief of the Pacific Fleet, Commander in Chief of the Atlantic Fleet, 

Chief of Naval Operations, and Chairman of the Joint Chiefs of Staff recently put it late 

in 1999: 

[T]he Red Chinese are poised to effectively take control of the 

Panama Canal... the Panama Canal is very close to home and is one of 

our most vital commercial and military assets. In 1996, while China 

was illegally pouring millions of dollars into  Clinton’s re-election 

effort, it was also funneling huge amounts of cash to Panamanian 

politicians to ensure that one of its front companies, Hutchison 

Whampoa of Hong Kong, could move in when we vacate.  

In 1997, Panama secretly turned over the American-built port 

facility at Balboa, which controls shipping on the Pacific side, and at 

Cristobal, which controls shipping on the Atlantic side, to Hutchison. 

 

37 “China to test JL-2 missile capable of hitting London, New York,” Agence France-Presses, December 

71999. 
38 Charles Smith, “China’s newest secret weapon Stealth missile could nuke U.S. cities without warning, 

says defense expert,” WorldNetDaily.com, Nov. 30, 1999. 
39 Ibid. 
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Over the next several months we are scheduled to turn over Rodman 

Naval Station, Howard Air Force Base, and other  important military 

facilities to Panama, which has given Hutchison an option on these 

bases.  

This means that very soon we could see Communist China in 

control of one of the world’s most strategic waterways in our own 

backyard…. the Chinese military and Communist Party literature 

refer to the United States as “the main enemy.” And despite what 

President Clinton, Henry Kissinger, and the media may tell you about 

“reform” in China, it is still run by a brutal, totalitarian, Communist 

regime that will do us harm if and when it thinks it can get the  better 

of us.40 

The Chinese might exploit the control of the Panama Canal in several ways. First they 

could refuse to let US military ships travel through it, forcing them to travel around South 

America in order to go from the Atlantic to the Pacific or vice versa. This tactic would be 

hard to overcome as the canal might easily be mined, making it possible to destroy it 

should US forces try to take control of the canal. 

Second, Chinese ownership of the property around the canal makes it extremely easy 

for them to introduce a variety of military assets, including launch sites for missiles. 

Since Panama is only 300 miles south of the US, short range nuclear tipped missiles 

could easily wipe out a big city such as Los Angeles in a matter of minutes. Again 

rooting out such beachheads from the area would be delicate at best because the risk of 

the canal being destroyed in battle is so great. In effect, America has created what Cuba 

was in the 1960s (and, as you will recall, this brought the world dangerously close to a 

nuclear exchange at that time). 

As Admiral Thomas H. Moorer has noted,  

Control of the Canal will give China the ability to block vital food 

and oil shipments to the US....prevent deployment of our navy in times 

of national emergency...and create an enemy beachhead within 

striking distance of our cities. Red Chinese J-11 attack jets — each of 

which can drop 13,000 pounds of bombs — launched from Panama 

can strike our cities. 

The notion that a US president and Congress could allow this 

Canal — built and defended by the US at an incredible cost in 

treasure and blood — to fall under the control of our avowed enemies, 

the Red Chinese — without a shot being fired — is incredible. Yet we 

are just days away from that nightmare becoming reality… 

 

40 William F. Jasper, “Admirals Sound the Alarm,” The New American, April 1999. 
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The Canal is also vital for our national defense. In the past year, 

our naval vessels used the Canal countless times. This 51-mile 

waterway cuts 8,000 miles off the trip around the southern tip of 

South America, saving as much as two weeks of transport time. In 

warfare, time means lives and that much time can mean the difference 

between defeat and victory... 

This is the same China that stole our most secret nuclear weapons, 

missile and satellite technology and tried to smuggle into California 

100,000 automatic weapons and millions of rounds of ammunition…. 

This is the same communist government that calls America “the #1 

enemy” and threatened to attack Los Angeles with nuclear weapons if 

we interfere with their planned re-conquest of Taiwan. 

Thanks to Bill Clinton and China’s recent, wholesale acquisition 

of US military technology, China is now building weapons of mass 

destruction at breakneck speed and rapidly becoming a global 

military power. Control of the Panama Canal will give Communist 

China a beachhead for expanded aggression in Latin America and 

direct assault on the US. 41 

Yet despite the warnings of US military leaders and strategists, the Panama Canal was 

handed over with little comment from the mainstream press or the American public. Even 

as you read this, the Chinese are undoubtedly adding weaponry — most likely including 

nuclear weapons — into the area that will endanger lives for years to come here in the 

US. 

So although the threat of a limited attack from China may be small, it would be a 

mistake to thing such an attack is impossible.  

Biological Agents 

Things don’t get any better when we view the “ifs” of a chemical or biological attack 

on the part of terrorists — for the simple reason that such attacks have already taken 

place. The ease with which such attacks can be made was demonstrated in 2001-2002 

with the US Postal System becoming contaminated with anthrax spores as letters 

containing this deadly pathogen went to congressional offices as well as the office of 

Robert Stevens, a photo editor at the Sun tabloid in Boca Raton, Florida, who later died 

from anthrax on October 5, 2001. The nation quickly learned both how deadly such an 

attack could be, as well as how easily a terrorist can paralyze a company or even a nation 

with only a small expenditure of time and money. However this was not the first 

biological attack that had been mounted in recent history on American soil. 

 

41 Admiral Thomas H. Moorer, “Analysis: America Risks a Nuclear Pearl Harbor,” NewsMax.com, 

November 17, 1999. 
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In 1984 the US saw limited use of biological weapons in the hands of terrorists; at 

that time, 750 people became ill after eating from salad bars contaminated with 

salmonella by followers of the Bagwan Rajneesh in Oregon.  Ironically this attack was 

mounted for what would appear to be a rather mundane reason; it was done with the goal 

of putting  Rajineesh’s followers into office by making a low voter turnout.  

Nor was sophisticated equipment needed to mount the attack; the bacteria were raised 

in a crude, underground lab and Rajineesh’s followers carried small vials of contaminated 

water to restaurants and grocery stores in the area, simply placing a few drops on lettuce 

and other salad vegetables. Perhaps the most horrifying fact to this tale is that the attack 

went undetected with no one ever connecting the cult to the illness until a former member 

came forward and told the authorities.   

Biological weapons are self replicating. Even if the initial release of a bacteria or 

virus fails to infect more than a single person, the disease that results may quickly spread 

and, in the process, debilitate or even kill millions. An additional danger is presented 

because the delay between the time people are contagious and when they actually show 

symptoms of a disease may be days or more. That means that an attack might even go 

unnoticed while those infected unwittingly spread it among their friends and 

acquaintances.  

Thus if a disease such as smallpox or anthrax were dispersed by terrorists, the number 

of victims would increase exponentially as the disease spread — and the more stealthily 

the attack was conducted (and therefore undetected) the greater the potential spread.  

Furthermore, the death rate would be high given that most of today’s citizens have little 

immunity to these diseases which have not been seen in most areas of the world for 

decades. 

In a 1998 presentation made to the World Health Organization (WHO), scientist D. 

A. Henderson told that the old Soviet Vector base in Siberia, where smallpox and other 

pathogens had been kept and carefully guarded during the Cold War, was currently 

vulnerable to being raided by criminals. The pathogens stored there might easily be stolen 

by guerrilla groups and governments who were intent on producing biological weapons. 

The scientist told listeners that disease samples were “once protected by well-armed 

guards and barbed wire fences, but the barbed wire is gone now and the guards, who 

haven’t been paid in months, can be persuaded with a little vodka.”42  

The scientist went on to add that smallpox, if released into the US, would be 

devastating because, “The only people vaccinated… were workers in hospitals and 

laboratories, but by and large few people have been vaccinated since 1972 and I would  

suspect only 10 to 15 percent of the US population has any antibodies to the disease.”  

Henderson said. The rest would easily succumb to the illness.43 

 

42 June Preston, “World vulnerable to biological weapons - expert,” Reuters, March 10, 1998. 
43 Ibid. 
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If all this weren’t frightening enough, Henderson also noted that anthrax was under 

development as a weapon by Iraq and that terrorist groups like the Aum Shinri Kyo 

which released nerve gas on Japan’s subway system in 1995, also had been working to 

mass-produce the bacteria. He added,44 

Their particular interest is because anthrax is so easily acquired 

and so easily mass-produced…. There are nations and dissident 

groups that have both access to the biological agents and people 

intelligent enough to know the means of deploying them… Even small 

groups can wreak considerable havoc, and they are prepared to do so. 

And the anthrax attacks mounted in 2001-2002 showed just how such an attack might 

be mounted, with the delivery system as simple as an envelop packed with the deadly 

spores. These attacks also proved how hard it can be to trace the source of such an attack. 

Although Bill Gertz of the Washington Times claimed that Mohammed Atta, one of the 

dead terrorists from the 2001 attacks on the WTC, was spotted a year earlier talking to a 

high-level Iraqi intelligence official.   

While one can’t know that the two discussed biological weapons, that known 

terrorists are rubbing shoulders with those who have biological weapons at their disposal 

is sobering to say the least.45 Yet to date the FBI and scientists studying samples of the 

anthrax used in attacking congressmen and others have not lead to any definite 

conclusions as to who really mounted the attack against us. 

Even if those nations having biological weapons don’t supply terrorists, that doesn’t 

rule out that terrorists can’t develop such weapons on their own. Where once hard-to-get 

equipment was dictated for the production of biological (and chemical) weapons, that no 

longer is the case, especially for a terrorist group with a lot of money at its disposal. As 

Randy Larsen, the former chairman of the military department at the US National War 

College recently put it when interviewed about how easy it would be for terrorists to 

produce biological weapons,46  

We’ve had a biological revolution since then [when biological 

weapons were hard to produce]. People with as much money as 

Osama bin Laden can buy the Russian scientists they need. My point 

is, this stuff can be made with equipment bought from internet web 

sites like LABEX.com. It is not difficult to do anymore.  

With the WTC attacks, terrorists have demonstrated that they’re willing to kill 

thousands of innocent civilians, and if anything one can assume that the more casualties 

produced, the happier these madmen will be. It is only logical to think that an attack with 

 

44 Ibid. 
45 James P. Lucier, “The Danger of Biological War,” Insight Magazine, Oct. 2001. 
46 Ibid. 



  17  

biological weapons is a question not of whether it will happen, but rather one of when it 

will happen. 

The use of anthrax spores in letters sent to congressmen and others in 2001-2002 as 

well as the suspicious outbreak of smallpox in Pakistan in June 2002,47 both suggest that 

those who mounted the attacks on the WTC are also readying for bioterrorism against the 

US. 

Chemical Weapons 

Chemical weapons have also been employed by terrorists against civilians. In 1995 

when religious cultists released homemade nerve gas, in the Tokyo subway. And later 

investigators learned that the cult had been working toward the development of biological 

weapons as well, apparently even exposing the public to the agents without being 

detected.  

Today the equipment and materials needed to make chemical weapons has become 

more and more plentiful. Where once the labs needed to produce chemical weapons 

required very specialized equipment, today such labs can be found in almost any college 

campus in the US, as well as in many in foreign nations. That means that a single student, 

either because of ideology or as a money making endeavor, might easily supply terrorists 

with deadly tools capable of poisoning hundreds of thousands of people, making the 

September 11th, 2001 attacks pale by comparison. 

While biological weapons have gained more press in recent years due to their 

potential for run-away destruction by spreading as contagions, the danger presented by 

chemical weapons in the hands of terrorists is also a real threat and one that could easily 

generate thousands of casualties in a single attack. Many large nations have agreed to 

stop producing such weapons, but several rogue states appear to have active programs.  

The troubling part to this information is that many of these states have in the past 

supplied proxy terrorist groups with weapons. This could mean that chemical weapons 

might be (or perhaps already have been) given to terrorist groups. 

According to chemical weapons expert E. J. Hogendoorn, the following nations are 

currently producing or have stocks of chemical weapons: Egypt, Syria, Iran, Iraq, Libya, 

Saudi Arabia, North Korea, South Korea, China, Burma, Vietnam, Federal Republic of 

Yugoslavia (Serbia), Bosnia, Romania, Czech Republic and Slovakia, and Bulgaria.48 

None of these countries are overly stable and most have helped terrorists or have black 

 

47 Ron Strom, “Smallpox outbreak in Pakistan? Newspaper stands by story reporting deadly disease 

‘epidemic’,” WorldNetDaily.com, June 10, 2002. 
48 E. J. Hogendoorn, “A Chemical Weapons Atlas,” Bulletin of the Atomic Scientists, September/October 

1997, Vol. 53, No. 5. 
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markets with people willing to help them. All of these have serious chemical weapons 

ranging from various types of nerve agents to those that attack the lungs and skin.  

Given the political instability of some of these nations, coupled with past histories of 

supplying arms to various buyers as well as terrorist organizations, it isn’t hard to 

imagine these weapons being employed for terrorist acts by the government itself or 

being sold to terrorists to be used indirectly against the West. 

Gaining the poison needed to mount an attack on water or food supplies is 

frighteningly easy today. For example a stir was caused when 70 drums of sodium 

cyanide was stolen in Mexico. Officials in both Mexico as well as the US searched 

frantically, worried that the poison might be employed in a terrorist act. Finally the 

materials were located and many in government undoubtedly heaved a collective sigh of 

relief.  

But the troubling point to this story is that the drums were obtained very simply. 

Robbers simply parked a car alongside the road, faked engine trouble, and then used a 

couple of rusty firearms to take over the truck loaded with enough poison chemicals to 

kill thousands.49  

Every day, down almost every major roadway and train track in the US, Mexico, and 

Canada, similar deadly loads are carried. All that would be necessary to take them over 

(or even turn them into suicide weapons) is a gang of determined terrorists with a good 

plan and a few guns.  

Terrorists are currently playing with chemical weapons, working to perfect the use of 

devices employing them. During recent terrorist bombings in Israel, for example, various 

types of chemical poisons have been employed in an attempt to enhance the killing effect 

of the bombs. In the infamous “Passover Bombing” of 2002, for example, militants tried 

(but fortunately failed) to release cyanide gas as part of the attack. Had they succeeded, 

many more casualties would have resulted, with addition risks to those trying to aid 

victims.50 

It is only a matter of time until various types of chemical weapons become as popular 

with terrorists as dynamite, C4, and other explosives now are. At that point knowing how 

to protect oneself from these weapons may spell the difference between life and death. 

The Very Real Threat to You and Your Family 

When one sees the proliferation of nuclear, biological, and chemical materials 

worldwide, especially among nations that are less than friendly to the West, it is not 

 

49 Amparo Trejo, “Stolen Cyanide Found in Mexico,” Associated Press, May 29, 2002. 
50 “Military intelligence says Palestinians tried to use cyanide gas in bomb attack,” Associated Press, June 
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unreasonable to think that some of these are going to leak into the hands of terrorists (if 

not already there) and be used against citizens in the US or elsewhere in the free world.  

Sooner or later, a terrorist attack mounted with a nuclear weapon is an event that will 

occur. And it is likely that we will see more attacks of civilians with chemical and 

biological weapons since such events have already taken place, albeit on a comparatively 

small scale. 

While federal, state, and local governments can react to such attacks, they can do 

little to prevent them (despite what most politicians would like you to believe). This is 

not because government actions are all comprised of useless gestures, but rather because 

a free society leaves itself vulnerable to attacks. The old Soviet Union had a low crime 

rate and little terrorism. It also had no freedom. At least presently citizens are unwilling 

to give up freedom in the US in exchange for a draconian protection from any and all 

potential criminals as well as terrorists. 

Yet even within the framework of a free society, a lot can be done to protect citizens. 

Unfortunately, the US government has not taken the crucial step of teaching citizens how 

to protect themselves.  Nor has our government done anything in the way of building 

blast shelters, handing out gas masks, or training people how to deal with chemical 

weapons, even though this is common practice in most western European nations and in 

Israel  

Perhaps one day this will change. But until it does and the government gets serious 

about giving citizens the tools they need to survive attacks, you and your family are in the 

gravest of danger.  

That means you can either wait for the government to show you how to survive an 

attack with nuclear, biological, or chemical weapons — someday, if the bureaucrats get 

their act together — or you can take actions now to protect yourself. In buying this 

manual, you have taken the first step on this latter course. And this route will give you 

more and more protection very quickly as you read the following pages and learn the 

simple techniques and tools you need to survive. 

This do-it-yourself protection will enable you to refuse to become a victim. You can 

learn these secrets even if the US government would prefer to keep you helpless and 

dependent on one agency or another for your protection and well being. So roll up your 

sleeves and let’s take a look at the specific threats, and what you can do to counteract 

them and protect yourself. 
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Chapter 1: 

The Nuclear Threat 

Many myths have grown around what might happen to you following exposure to 

radiation. Hollywood has painted pictures of two-head monsters, genetic mutations, and 

so forth — all equally inaccurate as with most of what rolls out of movie studios. In truth 

physical abnormalities do occur when a fetus is exposed to massive radiation.  

For example some children born to mothers exposed to massive radiation from the 

Nagasaki and Hiroshima bombs displayed excessive congenital defects. These events 

were distorted into “genetic mutations” by the anti-war movement of the 1960s and 

1970s as well as by Hollywood and science fiction writers. From these misguided sources 

of “information” most of the public has gradually come to the mistaken notion that 

radiation would somehow alter mankind, changing our offspring to something resembling 

the monsters that regularly populated the sci-fi movies of the 1950s. 

Records of those survivors of the nuclear bomb explosions in Japan have painted a 

much different picture. Survivors who later had children passed on few if any genetic 

problems, despite their exposure to radiation, even to the point that many survivors had 

damage done to their cells (which showed up with casual inspection of cells under a 

microscope). Researchers who had studied the population of survivors noted,  

Children who were conceived after the nuclear attacks, even by 

irradiated parents, appear for the most part to be normal. The fear  
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expressed at one time that there would be a sharp increase in the 

occurrence of abnormalities has not been substantiated.51 

A large body of information has become public during the 1980s showing what we 

could expect in the way of radiation damage following a nuclear war. The Radiation 

Effects Research Foundation (RERF) has collected data from the two Japanese 

populations involved in the nuclear bombs used in World War II. (It should be noted that 

those who argue that nuclear weapons are too awful to ever be used have a definite 

problem with the history of WWII.)   

RERF research from the Hiroshima and Nagasaki blasts indicates that few — and 

perhaps no — genetic defects were created by the two blasts. Of 70,000 pregnancies 

since the late 1940’s among those who were in the Hiroshima/Nagasaki area, there was 

no increase of still births, birth defects, or infant mortality when compared to other 

populations who weren’t exposed to massive radiation. Though the survivors have 

chromosome breaks, rings, and other malformations which were caused by their exposure 

to the bomb’s radiation in their own cells, their children have normal cells. There are no 

known genetic changes — created by the nuclear blasts — which have been passed to the 

offspring. In other words, damage if it occurs to a parent, is not passed on to children. 

The story is a bit different for a fetus exposed to radiation. There were several dozen 

(not hundreds or thousands as some anti-nuclear speakers suggest) microcephalic 

children born following the explosions. These were caused by direct exposure of the fetus 

to radiation, however, not through genetic damage sustained by the survivors of the two 

attacks. 

As the RERF noted: 

There is no statistically demonstrable increase in major birth 

defects considered in total or in any specific type among the children 

of atomic-bomb survivors. This assertion rests on a continuous 

prospective surveillance of the children conceived and born in 

Hiroshima and Nagasaki after the bombings.52 

Nuclear weapons are horrible. And fetuses might suffer damage by very massive 

exposures to radiation. But genetic damage passed from one generation to another does 

not seem to be one of the prices paid by the survivors of a nuclear explosion. Following 

such exposure, new generations of people would have no extra genetic problems not 

faced by the current population. 

 

51 Samual Glasstone and Philip J. Dolan, The Effects of Nuclear Weapons, US Department of Defense and 

the United States Dept. of Energy, Third Edition, 1977, p. 594. 
52 “Are birth defects more common among the children of atomic-bomb survivors?” RERF, 

https://web.archive.org/web/20010222111906/http://www.rerf.or.jp/eigo/radefx/genetics/birthdef.htm  
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Positive Effects 

A nuclear weapon will also produce lower levels of radiation from fallout or exposure 

for those some distance from the blast. What about the low levels of radiation one might 

encounter from such events? How bad would this be for your health?  

One false assumption that many of us operated under in the past (this author included) 

was that if a massive dose of radiation was obviously lethal, then lesser exposure must 

also be bad. The idea was that all and any exposure to radiation caused damage to cells 

and therefore was detrimental to an individual’s health. 

In actual studies, this hasn’t proved to be the case. For example, the nine-year, $18 

million Hanford Thyroid Disease Study conducted by the Centers for Disease Control 

and Prevention (CDC) in Atlanta and the Fred Hutchinson Cancer Research Center in 

Seattle found that those exposed to various radioactive releases from the Hanford 

radiation plant in Richland, Washington, over the years found there was no measurable 

detrimental result. While the plant released large quantities of radioactive materials 

during its early years of operation (including radioactive Iodine-131 gas), there was no 

additional thyroid cancer among those who had the greatest exposure to the gas. Dr. Paul 

Garbe of the CDC told reporters, “… in this specific group of people, we did not find a 

link between the risk of thyroid disease and their estimated thyroid radiation dose from 

Hanford.”53 

Another example:  It is well known that miners exposed to extremely high levels of 

radon gas have higher rates of lung cancer. Working from this bit of information, the 

EPA and other organizations have told the US public that radon gas (which can be found 

in very low but nevertheless measurable levels in some homes) causes cancer. But in fact 

there is absolutely no actual link between the low exposure levels found in homes and 

cancer rates.   The relatively minor levels of radon found in many homes poses no health 

threats whatsoever. 

For example when researchers used data from the National Cancer Institute’s 

Surveillance, Epidemiology, and End Results (SEER) Program to compare the rate of 

breast cancer to the exposure rate of women in their homes, there is no correlation at all; 

higher levels of radiation from this gas cause no increased rates of breast cancer. The 

researchers concluded,  

Despite an 83% increase in average radon level, there is no 

increase in invasive breast cancer risk in the highest radon counties of 

Iowa. None of the results were statistically significant. There was no 

dose response trend (i.e., no increased risk as radon levels 

increased).54 

 

53 Radioactive gas did not boost thyroid disease, Reuters, Jan. 29, 1999. 
54 Radon and Breast Cancer, Risk Analysis, 1997;16:729-730. 
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There’s money to be made in fitting homes with radon gas eliminators. And scientific 

careers in the EPA and elsewhere have been built around the idea that radon gas is 

dangerous in low levels. So don’t expect to see anything about this from the US 

government. In 1999 the National Academy of Sciences discussion on indoor radon 

concluded that  

The qualitative and quantitative uncertainty analyses indicated 

the actual number of radon-attributable lung-cancer deaths could be 

either greater or lower than the committee's central estimates. This 

uncertainty did not change the committee’s view that indoor radon 

should be considered as a cause of lung cancer in the general 

population that is amenable to reduction.55 

In other words, the lack of information wouldn’t keep those on the panel from 

continuing to tell the public there was a danger, even though there was not. But while the 

panel seemed to be without any facts, other research has been done; and it paints a much 

different conclusion.  

In 1994, a major study of Missourians in the Journal of the National Cancer Institute 

(JNCI) found those exposed to higher levels of radon gas showed no higher incidence of 

lung cancer; this was duplicated by a study of Canadians in the American Journal of 

Epidemiology and again in a study of Finns (reported in the JNCI, in 1996). No matter 

where or who was involved, there was no link between higher levels of radon gas 

exposure and higher rates of cancer.56 

This brings us to another interesting fact:  Low levels or even significant levels of 

radiation actually decrease the chances of getting various forms of cancer. Not only that, 

those who experience low levels of exposure actually tend to live longer than those who 

do not. As Myron Pollycove of the US Nuclear Regulatory Commission Laboratory 

Medicine and Radiology department at the University of California San Francisco has 

noted,  

…the beneficial health effects of decreased mortality and 

decreased cancer in human populations exposed to low-level radiation 

have been observed in large populations with careful consideration of  

controls and high statistical power: US-Japan Atomic Radiation 

Effects Research Foundation (RERF), East Urals Population Study, 

US Nuclear Shipyard Worker Studies, University of Pittsburgh 

 

55 BEIR VI  Summary, The Health Effects Of Exposure to Indoor Radon, Radon Discussion, National 

Academy of Sciences, May 28, 1999. 
56 Michael Fumento, Radon Redux, American Outlook Magazine, Winter 1999. 
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Residential Radon Study and the Canadian Breast Cancer 

Fluoroscopy Study.57 

In other words, those exposed to radiation by a nuclear weapon or the fallout it 

produces might not be seriously harmed and could even see slightly increased life 

expectancy and health benefits. And that includes those who survived the Hiroshima and 

Nagasaki nuclear blasts; amazingly, they have enjoyed slightly greater life expectancies 

than Japanese who did not receive more than normal levels of radiation exposure.  

Yes, it goes against what one would expect but this is the case. 

This can be proven by exposures to radon gas as well. For example the areas of the 

world with the highest lung cancer rates almost always have lower radon levels whether 

you’re looking at New York City, San Francisco, England, or China.58  

Conversely, those folks with the greatest levels of exposure to radon gas actually have 

lower rates of cancer. University of Pittsburgh radiation physicist Bernard Cohen recently 

analyzed lung cancer and residential radon levels in over four hundred US counties; he 

concluded that the homes with higher exposures had less cancer.59 The same thing was 

discovered by physicist Ralph Lapp when he compared high-radon rates to cancer rates in 

New Jersey.60  

(A few studies have suggested that there is a radon exposure/increase cancer link. 

However these involve few subjects and take no actual measurements of radon in homes, 

instead estimating the amounts.61 Unfortunately these are the studies most often quoted 

by the EPA and contractors wanting to rid homes of radon gas, which has become a big 

industry in the US. Some studies have also suggested a higher incidence of cancer among 

workers in the nuclear industry; however these studies don’t take into account the 

exposure of workers to a variety of dangerous chemical solvents, asbestos, and other 

carcinogens which undoubtedly skew the results of such tests.) 

Radiation and Cancer Risks 

The RERF has found a higher incidence of the leukemia among survivors of the 

Hiroshima and Nagasaki bombs. But again, not in the numbers you may have been led to 

believe. The way the information is generally stated by peace activists and anti-nuclear 

energy scare mongers is that the leukemia rate increases 30 or 40 times when people have 

 

57 Myron Pollycove, "The Beneficial Health Effects of Low Dose Radiation... and Why," The Seventh 

International Conference on Nuclear Engineering Special Symposium, Concorde Ball Room, Keio 

Plaza inter-Continental Tokyo, April 21, 1999. 
58 Michael Fumento, Radon Redux, American Outlook Magazine, Winter 1999. 
59 Michael Fumento, Radon Redux, American Outlook Magazine, Winter 1999. 
60 Ibid. 
61 Ibid. 
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been exposed to high levels of radiation. That sounds — and is — bad. But even though 

the amount of the increase is true, the key fact has been omitted.  

This is that the normal occurrence of leukemia is only 2 or 3 people from an average 

group of 100,000 people. This means that an increase of even 40 times for a population 

exposed to high levels of radiation would only mean a very small number of additional 

cases of leukemia. For example if we had one thousand people, exposing them to high 

levels of radiation would mean that only slightly more than one tenth of one percent 

would get leukemia, that is, only one additional person per one thousand.  

In other words rather than 2 or 3 people per 100,000, we could expect perhaps 102 or 

103. This would be an unfortunate increase, but hardly overwhelming when one stops to 

consider the actual numbers involved. 

The group studied by the RERF had estimated doses greater than 5 millisieverts 

(mSv) or 0.005 Sv. There were actually no excess risks of cancer or other diseases that 

could be detected statistically among survivors at the low end of the dosage range (which 

is several times higher than the typical radiation level people are exposed to daily, usually 

in the 1-2 mSv rage). Only when survivors received about 200 mSv or more was their a 

measurable increase. Thus those that were more than 3 kilometers from the center of the 

blast show almost no more tendency to die from leukemia than do those not exposed to 

higher-than-normal levels of radiation.62 

(By way of comparison, Dr. Otto Raabe, Professor Emeritus of Radiation Biophysics 

at the University of California, Davis, California, a board-certified health physicist, and 

the current President of the Health Physics Society has noted that a typical American 

receives a lifetime dose of ionizing radiation — from natural sources — of about 20 

REM or 0.2 sievert from natural background sources without adverse effects.63) 

Realistic Assessments 

Before we look at what you need to do, it’s important to realize that weapons 

employed by terrorists or even launched against the US by rogue nations will be 

relatively small and in small numbers — perhaps only a single blast.  

This is in large part because many of these nations prefer to get the most bang for 

their buck, and also because they have no way to deliver a very large bomb. Of course 

even a small nuclear device is vastly more dangerous than the largest conventional bomb, 

which is what a nuclear bomb can produce upwards to thousands of deaths with a single 

blast.  

 

62 Frequently Asked Questions about the Atomic-bomb Survivor Research Program, RERF, 

http://www.rerf.or.jp/eigo/faqs/faqse.htm. 
63 Statement of Dr. Otto G. Raabe before US Senate, Hearing on Ionizing Radiation, Veterans Health Care, 

and Related Issues, April 21, 1998. 
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Obviously the farther you are from ground zero, the better off you’ll be. For this 

reason, one good survival strategy is to be away from areas that are apt to attract attacks. 

Washington, DC, New York City, or other big cities may be glamorous, but if the street 

crime isn’t enough to turn you away the nuclear threat probably should be. Ditto for those 

living close to large harbors, military complexes, or other possible targets. Moving away 

from such areas will probably keep you safe from nuclear attack for the rest of your life. 

(And if moving isn’t practical, taking a vacation during times that are ripe for an attack is 

another option worth considering.) 

The energy released will be in a several forms including visible light (at its peak, four 

times as bright as the sun), thermal (heat) rays, and ionizing radiation in the form of 

gamma rays, neutrons, Alpha particles, and Beta particles (with fallout arriving some 

time later if it has been created by the explosion).  

Energy released during the explosion super heats the air around it until it is hotter 

than the face of the sun. This air expands violently making a blast wave that races from 

ground zero (the center of the explosion) at up to 4,000 miles per hour (fortunately this 

speed drops off quickly as the distance from ground zero increases). The air ahead of the 

blast wave is compressed; it bends light and appears slightly luminous and will appear as 

a sheet of glass moving out from the center of the explosion.  

The blast wave storms away from ground zero and the fireball that created it rises so 

quickly that it creates a vacuum under it. The vacuum pulls air back toward ground zero 

so that the blast wave is followed by a counter wave sucked back toward the area of the 

explosion to fill the vacuum. Both the blast wave and the counter suction wave are 

destructive.  

Radiation 

It is important to remember that there are four types of ionizing radiation that may be 

produced by a nuclear weapon:  Alpha particles, Beta particles, gamma rays, and 

neutrons. Of these four, Alpha and Beta particles are the least dangerous. These two types 

of radiation have very low power levels so that they can be stopped by thin layers of 

material.  

Neutrons and gamma rays produced by a nuclear weapon are much more dangerous; 

these particles penetrate lightweight materials very easily so that only thick layers of 

dense material will protect a person from gamma or neutron radiation. 

Many of the normally stable elements are changed into isotopes by the radiation 

given off by a nuclear weapon. Isotopes act like their normal counterparts except for the 

fact that they have more subatomic parts to them which gradually are released, causing 

them to be radioactive. As these extra parts of each atom are given up in the form of 

radiation, the isotope turns into a more stable form. Many of these forms are no longer 

radioactive and therefore not dangerous; the time taken for a radioactive isotope to turn to 

a less-radioactive form is known as “decay.” The rate of decay is measured in an 

isotope’s “half-life” (the time it takes to lose half its radioactive power). 
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The amount of energy which is given off by a radioactive substance is measured in 

Roentgens here in the US; this unit measures radiation exposure in the amount of 

ionization produced by x-rays or gamma rays as they travel through air. The Roentgen 

unit (abbreviated “R”), was named for Wilhelm Roentgen, the German scientist who 

discovered x-rays in 1895.  

However a more common measurement when working with levels of exposure to 

human beings is the REM (Roentgen Equivalent in Man). While roughly equivalent to 

the Roentgen, the REM is weighted to create a more uniform measurement in human 

tissue. 

A unit of measurement that is sometimes used in the medical and nuclear industry is 

the Sievert (Sv).  The Sievert is a large unit so it is generally given as millisieverts (or 

thousandths of Sieverts). One milli-REM is roughly equal to 100 millisieverts making the 

two more or less interchangeable when talking about the effects of radiation on human 

beings. Finally, in Europe and elsewhere the Gray is often employed for measuring 

radiation exposures; unfortunately this standard increment is rather large so that normally 

Centi-Grays (abbreviated “cGy”) must be used. Fortunately for those who must figure 

between both systems, a Centi-Gray is equal to one Roentgen.  

So for practical purposes when dealing with human beings and the massive doses of 

radiation to be expected during a nuclear attack, the Centi-Gray, Roentgen, and REM are 

all nearly the same and can be used interchangeably with 0.01 Sievert being a rough 

equivalent as well. All the “quick and dirty” measurements you need to know for 

surviving a nuclear attack should be in readings of Centi-Grays, Roentgens, or REMs; 

remember that each of these units of energy are equivalent in computations and readings. 

Furthermore, these units can be thought of as being equal when dealing with radiation 

exposure to human beings. 

Once you know the exposure per hour in Centi-Grays, Roentgens, or REMs, you can 

quickly figure your chances of survival, how much exposure you can stand to take, and 

so forth (using the information that follows in this manual). 

It’s important to remember if the news agencies or government authorities are saying 

how much radiation is being measured following a nuclear blast (or if you have access to 

equipment to take your own readings). Remember that it is the total exposure of radiation 

that will be critical to how much damage is done to those exposed to it. Remember: Total 

dosage and dosage per hour could be quite different.  

For example, let’s say that authorities have announced that an area gives readings of 

60 REMs per hour. That would mean a total exposure of only 1 REM if you were in the 

area for 1 minute. That would hardly be worth worrying about (by nuclear war standards, 

anyway). On the other hand, if you were to stay in the area giving a 60 REMs-per-hour 

reading for 10 hours, the total exposure would be 600 REMs which would make you very 

sick and would probably prove fatal if you didn’t get proper medical help.  
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Always be sure to keep the total amount of radiation you might be exposed to in mind 

as this will be key to your health risks. 

Bringing us to the next question:  How much radiation exposure is safe?   

Dangerous Exposures 

One important cut-off point to keep in mind is that for healthy people, radiation doses 

below 100 REM will not produce any noticeable symptoms.  

At the other end of the scale, doses above 1,000 REM,  if received in a short period of 

time, will almost always be lethal within 1 hour to 14 days. Onset of symptoms with such 

a massive dosage will occur within 30 minutes and will probably include some or all of 

the following:  diarrhea, fever, convulsion, tremor, ataxia, and lethargy. Death will occur 

from a circulatory collapse if only around 1,000 REM have been received while 

respiratory failure and brain edema occur with very high exposures. 

Exposures from 100 to 200 REMs will generally produce symptoms after 3 hours 

following the exposure. Those exposed to this level of radiation will suffer from some of 

the symptoms mentioned in the previous paragraph but will seldom die from this 

exposure if in good health. Recovery will take several weeks from this level of exposure. 

With an exposure from 200-600 REMs, a person will show the symptoms of radiation 

poisoning in two hours and will take up to a year to get back to peak health if they 

recover; 20 percent of those exposed to this level of radiation will eventually die from the 

symptoms produced.  

Levels of exposure from 600 to 1,000 REMs will produce symptoms an hour after 

exposure with 80 to 100 percent of those so exposed generally dying; those who 

eventually recover will be ill for a very long time and will survive only with extended 

medical care.  

Thus 200 REMs is about the top limit you can receive in a short period of time 

without having ill effects (with under 100 REMs less apt to make you sick). It is 

important to remember that this is true for total exposure occurring in a SHORT period of 

time. If these exposure limits occur over a longer period of time — over months or years 

perhaps — then your body has more time to repair itself and you can take a much larger 

total dosage without the ill effects shown on the chart. 

While survival is possible with doses of radiation higher than 200 REMs, some very 

specialized medical treatment is needed. Since marrow transplants or even blood 

transfusions might not be an option during the chaos that would follow an attack in many 

areas, “survivable” radiation doses in peacetime or with a single terrorist nuke would 

probably prove fatal for many during even a limited war with a nuclear exchange for 

those in target areas.  
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Some people have a higher tolerance to radiation than others. In general, youngsters, 

the elderly, or those with poor health will have lower tolerances. But play it safe and try 

to minimize your exposure whenever possible. 

It should also be noted that if it is possible to protect some parts of the body from the 

high levels of exposure, a person’s chances for survival might can be improved. For 

example, if you were able to give extra shielding to your legs (and thereby protect the 

large bones in your legs which produce blood cells) so that that area of your body 

received a smaller dosage of radiation than the rest of your body, you might survive 

higher exposures of radiation. This is because the marrow in the large bones would 

continue to produce blood cells for your body even though the other bones were 

“knocked out of commission” by high levels of radiation. While shielding some parts of 

the body is not generally too practical, it is something to keep in mind should you be 

forced to improvise a shelter when trapped away from home. 

Provided you survive, many of the symptoms created by “radiation sickness” are only 

temporary. For example, if you’ve been exposed to a high level of radiation, you may 

lose some hair but — if you weren’t already bald — the hair should regenerate itself later 

on. Likewise, although sterility is induced in men and women (especially with exposures 

of 450 REMs or more) it will often be only temporary.  

Radiation “sickness” is not contagious. Those who are sick should be checked and 

cleaned so that they don’t spread any fallout dust that may be on them but otherwise they 

can’t “contaminate” others. They may, however, have diseases which are contagious 

because their immune system will be weakened by exposure to radiation (as will those of 

others exposed to radiation). Therefore, some precautions are in order when dealing with 

people who are ill from excessive exposures to radiation. 

Now let’s look at the sequence of events creating the destruction of a nuclear 

explosion and its radiation.    

Nuclear Reactions 

A nuclear explosion is created when the radioactive material in a bomb is super 

compressed by a chemical explosive. When the explosion compresses the radioactive 

core, the radioactive particles that normally would have been released now collide with 

other atoms in the compressed core. These collisions result in a breaking and freeing of 

more energy which in turn collides with matter in the core releasing still more energy. 

This release of energy is the “chain reaction” of splitting atoms during which matter 

changes into energy. This chain reaction of events occurs very rapidly with a great burst 

of energy. This splitting of atoms into lighter elements to release energy is known as 

“fission.” Thus a bomb created by this process is a fission bomb. 

It is also possible to use a nuclear fission explosion to create a very high temperature 

so that elements are fused together. This also releases vast amounts of energy and is used 

in hydrogen bombs. This process of fusing atoms to release energy is known as “fusion” 

and the bomb is a fusion (or hydrogen) bomb.  



  30  

The intense heat of the explosion causes fusion bombs or warheads to also be called 

“thermonuclear” weapons. While it is doubtful that a terrorist or even small country with 

a new nuclear arsenal would be employing thermonuclear weapons, major powers have 

them available for delivery.  

Regardless of the type of nuclear explosion, the energy released will be found in a 

number of forms. As noted earlier, these include visible light (at its peak, four times as 

bright as the sun), thermal (heat) rays, and ionizing radiation in the form of gamma rays, 

neutrons, Alpha particles, and Beta particles. 

The release of energy during a nuclear explosion super-heats the air around it until it 

is hotter than the face of the sun.  This super-heated air expands violently and creates a 

blast wave that races away from ground zero (the center of the explosion) at speeds of up 

to 4,000 miles per hour. Fortunately these wind speeds soon drop off as the distance 

increases and the inertia of the air molecules in the path of the wave slow it down.  

Initially the air ahead of this wave becomes so compressed that it bends light and 

appears slightly luminous; as this compressed wave travels, it appears as if a sheet of 

glass is moving out along the edge of the blast. The blast wave sounds — as an unknown 

observer once described it — “like the gates of Hell clanging shut.” Needless to say, this 

blast wave causes extensive damage before it dissipates.  

While the blast wave is storming out from ground zero, the fireball of the heated air is 

rising upward, creating a vacuum below it as it rises skyward. This vacuum pulls air back 

toward ground zero so that the air pushed out by the blast wave is soon sucked back 

toward the area of the explosion. Thus, there are two distinct parts to the blast wave:  A 

pressure wave racing outward from the blast and a then a suction wave traveling back 

toward the blast. Both are extremely destructive. 

Fallout 

Another danger presented by many nuclear weapons is radioactive fallout. This is 

produced by material on the ground which is sucked upward into the nuclear blast and 

irradiated. This material remains radioactive for some time, though not as long as many 

radioactive materials. This is like the proverbial good news and bad news. It means that 

radioactive fallout is only dangerous for a few weeks or months at the most. The bad 

news is that because it is losing its radioactivity so quickly, it is very much more 

dangerous if you are exposed to it during that short period of time.  

Fortunately there are three key ways to protect yourself from the radiation produced 

by radioactive fallout. These three tactics can enable you to locate a safe place to hole up 

following a nuclear blast to survive it.  

The first way is by moving away from the source of the radiation. This is known as 

“geometric shielding.”  The rule is:  When the distance from a source of radiation is 

doubled, the amount of the radiation is quartered.  
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Obviously you would ideally put miles of distance between you and the radioactive 

fallout. But even small increments of space can create large levels of protection. For 

example, if you were in an area that exposed you to 100 REMs per hour at one foot from 

the source of the radiation, moving to 2 feet from the source would reduce amount you 

receive to 25 REMs per hour. Moving to 4 feet would drop the dosage to 6.25 REMs per 

hour. While this may not help much if you’re in a small shelter, it would be of use if you 

were forced to take shelter in an urban environment (as you might be if you were 

traveling when a nuclear attack took place).  Then moving away from an outside wall of a 

building that had radioactive fallout surrounding it could mean the difference between 

life and death. 

In such a case, being in a large building could be worked to your advantage by 

staying in the center halfway between the top floor and the ground floor. Doing so would 

give you geometric shielding from the fallout on the ground and that on the roof of the 

building. Moving to the center of the building or even to the hallway of a hotel would 

then give you geometric shielding from fallout on window ledges or coming from other 

buildings. Provided the building were quite large, you could enjoy a lot of safety in such 

a situation. Far from needing a concrete bunker for survival, you could conceivably 

survive in a building that was mostly glass, provided it kept the fallout some distance 

away from you. 

Geometric shielding can also be important in a small shelter. Suppose there is a high 

reading from one side of your shelter and it was caused by a “drift” of fallout just on the 

other side of the shelter wall. Moving to the other side of the shelter would drop the 

reading and greatly reduce your total dosage over a long time period. 

The second way of reducing the amount of radiation you receive is by time shielding. 

This has to do with the fact that as a radioactive substance “decays” the amount of 

radiation it is giving off drops. The rule for time shielding from fallout radiation 

produced by a nuclear weapon:  Nuclear radiation decreases by a factor of 10 while 

time increases by a factor of 7.  

Let’s again imagine that we are in an area that has radioactive fallout giving off 100 

REMS per hour. Using the above rule we can figure that in seven hours it will only be 

giving off 10 REMS per hour. In 49 hours, 1 REM per hour, and so on. (As the 

radioactivity drops to very low levels, its loss will start to drop logarithmically so this 

rule will start to become inaccurate; this is not a major concern, however, to figuring 

decay following a nuclear attack.) 

The chart below is handy to use in figuring out projected levels quickly. It starts out 

with 1,000. By moving decimals and “plugging in” the REM, milli-REMs, or whatever, 

you can work out the decay rates for various amounts of radiation. However (and this is 

an important qualifier) it works only if you know when the initial explosion took place so 

that you can figure when the fallout was created. 

To use this chart, you’ll need to be aware of what time the original nuclear blast 

creating the fallout occurred; the fallout won’t get to your area for some time. So you 
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must monitor the levels until they peak, then work up and down on the chart to predict 

what the radiation levels will be later on. Too, it’s important to remember that you are 

dealing with theoretical dose rates; real-life figuring could become very complex as 

additional fallout arrives in an area from distant blasts or is scrubbed from the atmosphere 

by rain or snow. Finally, wind or rain will move fallout on the ground so that it drifts 

and/or becomes concentrated in low-lying areas.  

(A little study of the chart below will also show you that dangerous levels of radiation 

from fallout will sink to safe limits in a short time. This is surprisingly good news for 

many people.) 

Theoretical Relative Dose from Early Fallout 

Time(Hrs) Dose Time(Hrs) Dose 

1 1,000 100 4 

1.5  610 200 1.7 

2 400 400 0.69 

3 230 600 0.4 

5 130 800 0.31 

6 100 1,000 0.24 

10 63 1,200 0.22 

15 40 1,400 0.17 

24 23 1,800 0.15 

36 15 2,000 0.14 

48 10 2,200 0.13 

72 6.2 2,400 0.10 

(Note:  days are found by dividing by 24, months by dividing by 720.) 

As an example of how you might use this chart, imagine that the level of radiation 

outside the area where you’ve taken shelter slowly rises following a blast until it peaks 6 

hours following the explosion, giving a reading of 200 REMs. If we look at the chart 

above, we see that 200 REMs is twice the 100 shown at 6 hours on the chart. So you will 

need to multiply all the radiation numbers by 2 to find out what the radiation level will be 

later on or what it was earlier.  
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With a little figuring you can then see that two days after the initial explosion, if no 

new fallout has arrived in your area, the level should drop to (2 times 10 or) 20 REMs per 

hour. That means that in a little over a month’s time (about 800 hours) the level will have 

fallen to 0.62 REM per hour.  

The next question is what will your total dose be during that time. Again, there are a 

lot of variables and these would probably make it quite hard to figure out the total dose. 

However, if you were in an area which received a single terrorist bomb or even a very 

limited number of nuclear blasts, if the weapons were used simultaneously, if no 

secondary nuclear blasts occurred, and if you knew when the initial blasts took place, 

then you could figure the total dose by working your way back to what the initial fallout 

level would have been. Since the first hour’s worth of fallout equals 55 percent of the 

total radiation it will be giving off, dividing the amount by 55 will show you what 1 

percent of the total would be and multiplying by 100 will give you what 100 percent of 

the radiation dose will be without any type of shielding. 

In our example above where the radiation peaks at 200 REMs at the sixth hour after 

the explosion, the first hour’s value would be 2,000 REMs. Dividing that by 55 (the 

percentage of the first hour of the total) gives us 36.37 (or 1 percent);  multiplying by 100 

(to find 100 percent) gives us a total dosage of 3,637 REMs — which would probably be 

the worst-case amount you’d expect if you’d been within 30 miles and downwind from a 

1 MT surface burst. 

All well and good. But as we’ve seen from early charts showing the dangers of 

radiation at around 100-plus REMs per hour, 3,637 REMs is enough to kill you several 

times over. So how will you get through the first days or weeks while the levels of 

radiation are falling to safer levels?  

This brings us to the third way of protecting yourself from radiation: Density 

shielding. 

Density Shielding 

For those who can’t use geometric shielding, density shielding is the answer to 

protection from radioactive fallout. There’s no firm and fast rule for this one; the 

reduction of radiation by a heavy material varies according to its density. But it is 

possible to use a chart which “adjusts” the thicknesses of different materials to give an 

idea of how much material is needed.  

These charts and tables are generally made to show how much material is needed to 

reduce the radiation to 1/10th or 1/2 of its original amount. (We’ll use the “1/2 method” 

since that’s the one I’m used to, not necessarily because it’s better.) 

The material needed to reduce an amount of radiation by one half is usually know as 

its HVT (or Half-Value Thickness). Here’s the approximate HVT’s for various materials 

you might make use of in creating or even improving on a spot should you need a shelter 

to protect your from radiation: 
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• Lead — 0.3 inches 

• Steel (or iron) — 0.7 inches 

• Aluminum — 1.9 inches 

• Glass — 2.1 inches 

• Standard concrete — 2.2 inches 

• Firebrick (fireplace) — 2.8 inches 

• Packed earth or bricks — 3.3 inches 

• Sand or gravel — 3.3 inches 

• Hollow cement (“cinder”) blocks — 4.4 inches 

• Water — 4.8 inches 

• Ice — 5.3 inches 

• Human body (average) — 5.8 inches 

• Magazines (slick pages, stacked) — 5.8 inches 

• Sheet rock (gypsum) — 6.3 inches 

• Books or pulp magazines — 7.0 inches 

• Hardwood (maple, oak, etc.) — 7.7 inches 

• Pine wood — 8.8 inches 

• Plywood (dry) — 11.7 inches 

After studying the chart showing medical/casualty rates for various doses of radiation, 

we’ve found that 200 REMs is the highest short-term total amount of radiation that a 

person can receive without noticeable ill effects. Now suppose that the radiation levels 

from fallout in the open downwind from a terrorist nuke is going to give anyone standing 

in the open a total of  400 REMs over several weeks time. Obviously this would be a 

dangerously high level. How much density shielding would you need to reduce this to 

something you would stand a good chance of surviving if you were forced to hole up in 

the area? 

To reduce 400 REMs to 200 we’d need one HVT for our imaginary shelter which 

we’ll make of concrete for this exercise. So, using the HVT chart above, we find that 

we’d need 2.2 inches of concrete to reduce the 400 REMs to 200. This means simply go 

indoors in most buildings and staying put (as well as sealing them so fallout dust can’t 

enter) would give us a very good chance of surviving even in an area that was 

contaminated by radioactive fallout. 

To improve our chances even better, we could enter an area that offered more density 

shielding. Just one more addition of 2.2 inches of concrete between us and the fallout (for 

a total of 4.4 inches) would reduce the radiation to 100 REMs total exposure in this 

example. And this amount is actually thinner that the foundations of most homes and 

business buildings. Thus going into the basement of a building would offer a lot of 

protection without any great preparations on your part. 

Even if you were facing a grossly contaminated environment, taking shelter in a 

concrete building that was below ground could give you a lot of protection and with any 

luck you could conceivably walk out little the worse for wear. Even if you were far from 

home, it isn’t inconceivable that you might be able to locate a hotel basement that was 
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buried deep enough in the earth and had a thick enough foundation to give you this level 

of protection (and you could also use the density shielding of the walls and couple that 

with geometric shielding mentioned earlier to gain protection in inner hallways of a 

hotel). 

Likewise creating a home shelter is not as hard as many people think and it need not 

be expensive. It could even be a hole in the ground covered with wood and earth. All you 

need is the right number of HVT’s; the radiation being stopped isn’t going to care how 

much your shelter cost. 

   Another point to keep in mind is that different materials can be coupled together to 

increase the density shielding of a shelter. For example, the earth a shelter is buried in 

would increase its shielding value and so would a house above it. It should also be noted 

that solid glass bricks — because of their ability to cut down radiation while letting light 

through — might be used for adding a “skylight” to a shelter provided blast effects aren’t 

a consideration.  

Yes, as the chart notes, even people, huddled together in a shelter, could act as 

shielding for each other. 

Likewise, some of the supplies you might be keeping in your shelter can be placed 

along the shelter walls to add to your density shielding. For example, water containers 

could be placed along the walls or even shifted around to block off a “hotspot” that might 

develop inside the shelter. Books, ammunition, tools, cans of food, etc., could all be used 

to cut down on your radiation exposure. 

Note that water offers a lot of density shielding. This means that a river, lake, or 

ocean could be used as a “shelter.”  No, I don’t mean camping out on the bottom of a 

lake; that would be the place not to be since the fallout would gradually settle to the 

bottom of the water. 

The place to be with water is on the surface. The fallout sinks to the bottom of the 

water and the water shields you from the radiation if you’re in a boat. Provided you have 

some way to wash fallout off a boat and into the water, a boat makes a very safe fallout 

shelter as would a house built over the water.  

Water Dangers 

Large bodies of water aren’t all fun and games when it comes to nuclear blasts and 

terrorists might exploit a large body of water to increase the damage that would result 

from a single nuclear weapon.  

When water is deep, and you’re well away from the fireball, the waves created by a 

nuclear explosion in the water aren’t too awful; a boat rides up over the swell. But when 

the waves reach a shallow area, it looks like the first reel of the Poseidon Adventure or 

The Perfect Storm with a massive tidal wave effect. This results when the waves 

generated by an underwater nuclear explosion near land, at which point they pile up like a 
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tidal wave. While underwater detonations would not probably be used much in warfare 

on the open seas (except for hunting large submarines or attacking aircraft carriers), 

nuclear weapons might be used to wipe out navel ships in a harbor. 

For a rough idea of what would happen as waves hit shallow water, here’s the wave 

heights created by an actual US test blast of 200 KT: 

200 KT Burst at 200 Feet Below Water 

Distance 

(yards) 

330 1,330 2,700 4,000 

Wave Height 

(feet) 

94 24 13 9 

Time (seconds) 11 49 101 154 

 

If you’re in a boat or along a large body of water, you’d do well to be sure you’re not 

close to shallow water or the shoreline where you could be buried by the tidal-wave-like 

effect. Too, the “tidal waves” will go on up the shore for quite a ways; don’t be too close 

to the water if you’re near the ocean or a large lake. 

EMP 

Another effect created by nuclear weapons is EMP (Electro-Magnetic Pulse also 

sometimes called “NEMP” or Nuclear Electromagnetic Pulse). EMP was kept secret from 

the public for a long time. Even now, information about it is a little sketchy.  

EMP occurs with all nuclear explosions but is normally absorbed by the earth so that 

its range is more or less that of the blast and heat wave of such a weapon. But the effect 

becomes more pronounced and wide spread in high-altitude blasts where there isn’t a 

“ground” to soak up the free electrons produced. In such a high-level explosion, when 

gamma radiation is released during the flash cycle of the nuclear weapon, the radiation 

will react with air molecules and strip electrons free from them, producing 

electromagnetic radiation similar to broad band radio waves (10 kHz-100 MHz) in the 

process.  

These electrons follow the earth’s magnetic field and quickly move toward the 

surface of the earth where they are finally grounded. (“Surface EMP” or “SEMP” refers 

to ground bursts with limited-range effects while “High-altitude EMP” or “HEMP” is the 

term sometimes used for blasts which would create large amounts of EMP.) 

Because the magnetic field of the earth tends to spread out EMP, one 20-MT bomb 

exploded at an altitude of 200 miles would blanket the whole US with the effects of EMP. 

And the electrical surge produced by the free electrons would be strong enough to knock 

out much of the civilian electrical equipment over the whole US.  Since just one bomb 
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can do so much damage, such high-altitude explosions would probably be used to initiate 

any major attack on this country, and would have great potential as a terrorist weapon as 

well. 

It’s possible to avoid much of the damage done to electrical equipment by EMP, 

however. Although the results of EMP are much like lightning strikes, EMP is actually 

more akin to a super-powerful, broad-band radio wave. This travels at the speed of light 

so you must be prepared to avoid its effects before you are aware of the nuclear flash.  

EMP in the levels created by a nuclear weapon does not pose a health hazard to 

plants, animals, or man provided it isn’t concentrated. EMP can be dangerous if it is 

concentrated by metal girders, large stretches of wiring (including telephone lines), long 

antennas, or similar set ups. To avoid being fried by such concentrations, it would be a 

good idea to stay at least 8 feet away from large bodies of metal or long stretches of wire 

if there may be a nuclear war about to erupt.  

Because of the concentration of EMP by home wiring, any electrical equipment that 

is plugged in — even if not turned on — would probably be damaged by EMP. However 

you could avoid damage to much of your electrical equipment simply by unplugging it.  

Of course, you would have to know beforehand that a nuclear attack might be in the 

offing.  

Some of the most EMP-resistant electrical equipment includes electric motors, old 

vacuum tube equipment, electrical generators, transformers, relays, and the like. These 

would be pretty sure to survive the EMP pulse if you had the foresight to unplug them 

and remove long antennas (if any) from them. 

At the other end of the spectrum are the really sensitive electrical parts found in most 

of today’s electrical equipment. Among these are IC circuits, microwave transistors, and 

Field Effect Transistors (FETs). Given that most modern electrical equipment from 

computers to cellular phones has these components in them, you should be prepared to 

write off such equipment if it isn’t protected in a Faraday box (more about this in a 

moment).  

Antennas longer than 30 inches are apt to pull in a damaging surge of EMP even if 

not connected to household wiring. Radios, “walkie-talkies,” CB’s, etc., should have their 

antennas disconnected or retracted to 30 inches or less if you expect a nuclear attack.  

The Faraday Box 

Sensitive equipment can be stored so that it can survive EMP in a Faraday box. A 

Faraday box is a metal box designed to divert and soak up the EMP. If the object placed 

in the box is insulated from the inside surface of the box, it will not be effected by the 

EMP. (According to sources who have worked in the US Defense Nuclear Agency in 

Washington, DC, the Faraday box is not only the simplest and cheapest way to protect 

many electrical components but also the most reliable.) 
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A lot of containers can be used as Faraday boxes:  Metal cake and candy boxes, 

ammunition containers, metal filing cabinets, etc. The only two requirements are that the 

equipment inside the box does NOT touch the metal container (plastic, wadded paper, or 

cardboard can all be used to insulate it from the metal) and that the metal shield is 

continuous without any gaps between pieces or large holes in it. The containers do not 

have to be airtight, but the tighter fitting the better.  Ideally, the Faraday box would be 

grounded. However, this does not appear to be absolutely necessary (non-grounded boxes 

might hold a slight charge for a longer period of time than a grounded box, however). 

Another easy way to create a Faraday box is to keep the packing box that equipment 

comes in and cover the box with copper foil, aluminum foil, or metal screen. Place the 

foil-wrapped box inside a larger cardboard box so that the foil isn’t accidentally ripped 

anywhere and the equipment can be stored safe from EMP damage, ready for use 

following a terrorist nuclear attack. 

You don’t have to think small, either. If you decide to build a shelter, the whole thing 

could be turned into a Faraday box by lining it with copper or aluminum foil and 

covering the air vents with metal screen. If you do this, be sure the screen and the foil on 

the doors are all connected to the foil on the wall so that the covering will act as a 

continuous shield (if some portion is not in electrical contact with the others, it’s possible 

that EMP will enter the area and do some damage). Add a heavy carpet to the floor of 

your “Faraday shelter” so occupants won’t be in contact with the metal covering, and so 

the equipment in the shelter doesn’t touch the foil lining either. 

The “catch” to such a shelter design is that you can’t have metal cables, pipes, or 

antennas going through the shielding of the “Faraday shelter” since stretches of metal 

coming into the shelter would defeat its protection from EMP.  

One way around this is to use plastic coupling between metal conduits or metal air 

vents. Optical fiber couplings and surge arrestors should be installed where electrical 

connections must penetrate the shelter wall. (It should be noted that surge arrestors have 

become less than ideal since EMP from modern weapons has shifted to shorter 

wavelengths which can get through surge arrestors before they can react. Consequently, 

these devices are becoming more or less obsolete for counteracting EMP. Likewise, the 

old lightning arrestors — sometimes recommended in older Civil Defense literature or by 

experts who haven’t kept up with modern developments — are also more or less useless 

in stopping EMP.) 

The jury is out as to how resistant cars may be to EMP damage. Older cars and trucks 

were EMP resistant because they have parts that aren’t overly sensitive to EMP and the 

metal car body soaks up some of the surge of energy so that it doesn’t damage the 

electrical system. But newer cars with a lot of IC circuits or other “computers” to control 

essential changes in the engine might be damaged by EMP; this is especially true of 

vehicles that make extensive use of plastic in body parts. It isn’t unreasonable therefore 

to assume that most modern vehicles may be inoperable, especially if a high-altitude 

burst occurs. 
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Perhaps one of the more horrifying things about nuclear reactors in the US is that a 

little-known Federal dictum prohibits the NRC from requiring power plants to withstand 

the effects of a nuclear war. Because of this, nuclear reactors might not withstand an 

EMP. This means that an EMP surge might knock out the core-cooling controls and 

thereby cause a core melt down and breaching of the containment vessel, which would 

vent large quantities of radioactive materials into the surrounding area.  

Although not much is known about them, it appears that both the US and Russia have 

developed equipment which creates EMP by non-nuclear means. Such equipment would 

be used as a short-range beam weapon, and might achieve high enough levels to damage 

equipment or even cause injury to personnel.  

Such weapons would, again, probably be limited to battlefield use and would 

probably have more limited range than nuclear-induced EMP. As such, this EMP should 

not be confused with that created by nuclear weapons. 

The truth is important to keep in mind when thinking about any sort of nuclear attack. 

Whether dealing with nuclear-induced EMP, blast, or fallout, the bottom line is that, 

whether you’re in a hole in the ground, a tall building, or out at sea in a ship, a little 

knowledge and preparation would enable you to survive and live a healthy life afterward. 

 Now let’s take a look at some of the tactics you can employ to survive a variety of 

nuclear attacks which might be mounted by terrorists. 
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Chapter 2: Nuclear Attack 

Survival Skills 

There are some key strategies you and your family should know in order to survive a 

terrorist attack involving nuclear weapons. Knowing these and employing them if you 

should be in an area attacked by terrorists with a nuclear weapon could easily make the 

difference between surviving with little or no injuries, or being severely maimed for life 

or even killed.   

On occasion people will ask how they can tell if there is a nuclear explosion nearby. 

The answer is quite simple: Yes — nuclear explosions generate a bright flash of light 

unlike anything created by a conventional explosive. Thus you won’t have trouble 

knowing a nuclear explosion has occurred; its fireball will be four times as bright as the 

sun. If you see something that bright, about the only possibility is that a nuclear blast has 

occurred. Your reactions should be as nearly instinctive as possible because the quicker 

you react, the more likely you will be to survive the radiation and blast wave that may be 

headed your way.  

Rule one: Do not ever, ever look toward a nuclear flash. The intense light will 

burn into your retina to create blind spots. This damage will make spots similar to those 

you see when you look at a bright light; only these won’t go away.  They’ll last the rest of 

your life.  

Even if you don’t look directly at the flash, the intense light reflected from light 

colored surfaces may still dazzle your eyes. If you’re driving or doing anything that 

absolutely requires that you see, stop immediately; this will keep you from having to 

“drive by Braille” when the bright light goes away and you’re left in “snow blindness” 

for a short time.  
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To avoid complete “snow blindness” when it is necessary to see to find your way to a 

safe place, you should close one eye. This will allow you to get off a road or into shelter 

so that one eye can “see” with the eye you closed after the fireball is gone. If at all 

possible, however, you should cover both eyes at the first sign of the flash to avoid any 

chance of damage to them.  

There are two immediate dangers you’ll have to face after the initial flash of a near by 

nuclear weapon. The first is the pulse of radiation following the light and the second is 

the blast wave traveling behind it.  

You won’t have much time to look for safety. Only a few seconds. Fortunately, of the 

whole spectrum of radiation given off by nuclear explosion, the visible light is given off 

first, thereby giving you a slight lag time before the more dangerous thermal, gamma, and 

neutron radiation reach peak levels and start moving out from the blast.  

Duck and Cover 

This short grace period gives you time to “duck and cover” as they called it during the 

1950s. Such quick action can be very effective in minimizing both radiation exposure as 

well as keeping you from getting burns from the thermal pulse. Far from being something 

ineffective (as some peace activists have suggested), the duck and cover strategy can be a 

real life saver.  

Rule two: The instant you see a very bright flash, immediately duck behind 

something heavy so that a blast wave can’t move it around and so that it can shield you 

from flying debris. But even if almost nothing is available, just hitting the dirt and 

covering your exposed skin with clothing can still help to minimize skin burns and 

puncture injuries.  

You should not jump right back up after the flash subsides since a blast wave may be 

thundering toward you. If you’re dangerously close to the blast, the wave may reach you 

in just 2 to 15 seconds; if the blast wave is going to be dangerous, it should have passed 

through your area after two minutes. So, after your duck and cover maneuver, you simply 

count “one thousand one, one thousand two, one-thousand three...” it until you’ve 

counted off two minutes. If there are multiple explosions, then you start counting again 

with each new flash (which will be visible even with your eyes closed unless you’re in a 

windowless room).  

So here’s the drill: Bright flash? Dive for cover. Your response needs to be automatic. 

Yelling, “Hit the deck” to those around you may save them as well since we’ve all seen 

enough war movies to know what the order means and many people react reflexively to 

this command, especially if there’s a bright flash. You may save several lives by yelling 

this.  

Stay down for two minutes following the last blast. If the blast wave is going to be 

dangerous, it will pass through your area within this time. If there are multiple 
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explosions, you’ll have to wait until two minutes after the last flash — however this is 

unlikely in a terrorist action.  

The blast wave will create several real dangers. Indoors, glass is the worst worry even 

some distance from the blast. Closer to ground zero, other flying debris like plaster or 

chunks of wood become equally dangerous and the blast itself can send YOU flying if 

you don’t have the sense to get down. Consequently, you should dive for cover behind 

something that will offer protection both from the thermal radiation as well as blast-

hurled missiles of glass and debris.  

If you’re out in the open when a flash alerts you to a nuclear attack, all isn’t lost. 

Diving into a ditch or other depression is the best strategy, but even if these aren’t 

available, covering your head and lying with your feet pointed toward the blast can 

improve your chances considerably; such a position will help to keep you from being 

blown about and your shoes give good protection to your feet (which can withstand more 

abuse than your head to start out with). After the two-minute wait for the blast wave to 

pass by, you should get up and head for permanent cover. And that brings us to the most 

long lived effect of many nuclear weapons: radioactive fallout.  

If a real nuclear weapon has been detonated near the ground, there will soon be 

radioactive fallout raining into your area. In such a case you’re probably better off 

hunkering down and waiting until the levels of radiation outside have dropped to safer 

levels. This is especially true if you have a large stock of supplies and perhaps even a 

fallout shelter (even if it’s only improvised in a corner of your basement); in such a case, 

you’d be better off ignoring official orders to evacuate and going it alone. Such a tactic 

has the added benefit of permitting you to protect your home from looters who may try to 

take advantage of the confusion.  

Fallout 

Radioactive fallout is created when the suction wave of the blast carries matter 

upward with the vacuum created by the nuclear fireball as it rises. If the explosion is 

close to the ground, the matter sucked from the surface of the earth moves into the 

fireball and is incinerated by the intense heat. (This dust is the “stem” that gives ground 

bursts their mushroom shape.)  

As the debris is pulled up into the nuclear explosion, it is exposed to the radiation 

produced by the chain reaction; this exposure induces radioactivity in the debris. As this 

molten, now radioactive debris continues upward, it cools off and solidifies into small 

particles which gradually fall back to earth. These particles are radioactive fallout.  

Fallout travels upward a long way, carried by the heated air in the blast; it takes quite 

a while for it to fall back down. Even close to ground zero, it will take at least 15 minutes 

for large sand to pea sized pieces of fallout to return to the earth. Smaller pieces, falling 

farther downwind from ground zero, will take longer with the very smallest of particles 

remaining airborne for days, weeks, months, or even years as they are blown about by 

high altitude winds.  
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It is important to note that this very light fallout, which generally reaches Earth when 

trapped in a rain drop or snow flake, can come from literally thousands of miles away.  

For example, if a nuclear exchange took place in the Middle East, between India and 

Pakistan, or with China and some of the nations surrounding it, such fallout could easily 

reach the U.S. Even though the most dangerous fallout would drop to the ground long 

before crossing the Pacific, the high level winds would eventually carry the finest 

particles to America’s shores. These most likely would pose little short-term risk, but 

would definitely be a consideration as a long term risk, especially with isotopes that have 

longer half lives. In such a case, observing the techniques for decontaminating food and 

water that might contain fallout would enable you to lower your health risks (these 

methods are outlined later in this manual).  

The lag time that it takes for the fallout to arrive on the ground is a big plus which 

many are unaware of. Because of the time needed before fallout can reach the ground, 

areas down range which will eventually receive dangerous levels of fallout will remain 

free of radioactive particles for up to several hours following a nuclear blast. This gives 

you time to make last minute preparations or even travel to a safer location if you’re 

caught away from home during the attack.  You can even pick up the children from 

school if they are close by. You’ll have at least 15 20 minutes and more likely an hour 

or more before radioactive debris arrives in an area where you have survived the 

initial blast wave.  

Because large particles of fallout will arrive before the smaller ones, you’ll not have 

trouble spotting fallout unless you’re so far down wind that only small particles will be 

arriving many hours or even days later. Large fallout will arrive in a variety of forms and 

color (due to its make up and depending on the material that was at ground zero). White, 

gray, or even black ash or popcorn like particles could be encountered.  

Regardless of its form, it will be falling from the air and will appear unlike any 

natural phenomena. You’ll be able to recognize it for what it is. When the fallout starts to 

arrive, you must get out of it as soon as possible.  Ideally, you would be out of the area, 

or at least no longer out in the open, well before fallout starts to arrive.  

Rule 3: Avoid exposure to radioactive fallout. If you are forced to be in the open, 

keep radioactive fallout off your skin and clothing by brushing it off. Cover your head 

and use a wet handkerchief over your face to keep from inhaling the dust if you don’t 

have any other sort of dust mask available. Remember: any time spent in the fallout will 

greatly lower your chances for surviving. Get into a shelter of some sort as soon as you 

can.  

During the critical time before fallout arrives, it’s important that you don’t get side 

tracked since you don’t know how much time you really have. Do first things first. Let 

tasks slide that aren’t essential. Remember, too, that communications will be disrupted, 

buildings may be destroyed, many people will be panicked and/or injured.  You must 

factor these things in to your discussions and actions at that time.   
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Saving Your Family 

You should be prepared to look out only for yourself and your family; trying to 

“save” everyone following a nuclear blast will only result in everyone’s loss. While this 

seems harsh, those who haven’t taken a few minutes to learn about how to survive a 

nuclear attack are going to be so ill prepared that they’ll likely react in a blind panic and 

soon perish unless they are extraordinarily lucky. If you really care about these people, 

you should try to tell them how to survive now, well before a nuclear attack; last minute 

teaching simply isn’t an option once the bombs have exploded and the fallout is ready to 

rain down. Once the attack has taken place, save yourself and your family and let those 

who have gambled with their future by not preparing in advance pay the piper.  

In the aftermath of a nuclear explosion, confusion will reign. During such a time of 

panic and confusion, you’ll need to be careful you don’t get sucked into unwise decisions 

or suggestions from others who don’t have any real idea of what is going on. This will 

include many “authorities” who are completely ignorant of what a nuclear attack will be 

like. School officials, your boss, policemen, national guard troops, etc., may all be giving 

orders and instructions which if followed could result in your death or the death of your 

loved ones. Ignore the chaos and go about your business of surviving, as described in this 

manual, as quickly as possible.  

If you’re away from home and can’t get back to your family shelter, don’t seek 

shelter someplace which will gradually become packed with people. This includes all US 

“public fallout shelters” which, as most readers know, are currently only signs on public 

buildings (the exception to this rule are shelters created for Congress which have been 

and continue to be fully stocked). US public shelters are potential death traps. (Shelters in 

Israel, China, and most of Europe are another matter; most of these are well designed and 

supplied. If you were caught in a nuclear strike overseas, going to one of these would be 

a good move.) 

Hard Homes 

If you prepare ahead of time, you can minimize potential thermal pulse and blast 

damage to your home. One important point is to choose a home with a light colored roof 

and exterior paint (both are especially important on wood frame houses); light colors 

reflect both light and heat making your home more fire resistant to the thermal pulse of a 

nuclear weapon. Avoid a weathered wood exterior on your home and don’t paint it a dark 

color. Brick or stone facings are first choice both for the added shielding they give from 

radiation as well as their resistance to thermal damage.  

Terracing around your home can also add a lot of shielding to a basement -- creating a 

potential make-do shelter in the process. Such work can be very attractive and can even 

improve the value of your home if you sell it. (This type of modification will also give 

you added protection during a tornado.) 
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Some trees, shrubs, and grass are more fire resistant than others and should be 

considered for planting around your house. Evergreens tend to be more flammable than 

deciduous trees and are best avoided in areas very close to targets (where a thermal pulse 

could set the trees on fire). Your lawn shouldn’t turn brown in the fall (Bermuda grass is 

especially bad). Be sure to keep dead bushes, piles of leaves, etc., well away from your 

house so that they can’t start a fire following a thermal pulse. For the same reason, don’t 

stack firewood next your home and keep the garage free of stacks of old newspapers and 

cardboard boxes.  

If you suspect terrorists may be apt to detonate a terrorist bomb, you can take 

additional measures to minimize the dangers present to those inside your home. Since a 

nuclear blast can turn windows into jagged daggers, it’s wise to take some steps to 

minimize this danger. One way to help keep chunks of glass in the window is to place an 

“X” of tape across each pane of glass.  

Cloth tape is best for this, but multiple layers of scotch tape, clear packing tape, or 

contact “paper” (which is actually plastic) over glass panes will also improve things if 

you’re worried about how your windows look to the neighbors. Best bet is to replace 

glass in bedrooms or other areas where you may not be able to react quickly to an 

oncoming blast with plastic. Most hardware stores stock clear plastic that can be used in 

windows. The use of real shutters that can be closed at night would also be a good 

addition to a home, giving you some added time during the night when it would be hard 

to wake up fast enough to react to a nuclear blast. 

White reflects light; that means white drapes, curtains, or shades are more ideal than 

darker colored window coverings when it comes to reflecting a nuclear thermal pulse. 

These light colors will reflect much of the light and thermal pulse back out your windows 

and might even save you from having a fire indoors.  

After the nuclear blast has occurred, you should take a few steps to protect you home 

from further damage before the radioactive fallout arrives. If your area may have freezing 

weather while you’re holed up, it’s a good idea to drain the water out of your home’s 

pipes to keep them from rupturing and damaging the inside of your house.  

Patching up any light damage done to your house by a nuclear blast is also a good 

idea if it can be done quickly before radioactive fallout enters your area. Windows and 

doors can be sealed with large strips of plastic or duct tape to minimize the entrance of 

fallout dust. Similarly, shutters or large sheets of plywood (purchased in advance, in 

anticipation of a terrorist nuclear attack) can also be used to close up windows which 

might be easily used for entrance by looters who don’t have the good sense to get out of 

the fallout once it starts to arrive. Doors and windows can even be nailed shut, but be sure 

you leave yourself several ways to escape from your home quickly should there be a 

house fire or similar disaster.  
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Dealing with Radioactive Byproducts 

A variety of radioactive byproducts will be produced by a nuclear weapon. If the 

authorities are issuing instructions on what foods to avoid, medications to take, and areas 

to evacuate, your best bet will generally be to follow this advice. Measuring radioactive 

materials is as much art as science, and identifying what materials may be present and the 

level of danger they present is beyond the abilities of most people. 

One of the most hazardous of the materials produced by a nuclear weapon is the 

isotope iodine-131, which will most likely be in any radioactive fallout produced by a 

bomb. While other isotopes of iodine (-132, -133, -134, etc.) all have half-lives of less 

than a day, iodine-131 has a half-life of about 8 days. Once ingested or inhaled, this 

material is stored by the body in the thyroid gland and at high levels the gland can be 

damaged in short order by it.  

Fortunately, the body can tolerate large levels of iodine for a short period of time. 

This allows a person to increase his intake of iodine and reduce the chances of his body 

storing the radioactive isotope of iodine and/or help his body to shed the isotope if it has 

been taken in. 

One way to get the massive dose of iodine needed to counter the exposure to 

radioactive iodine is to take doses of Lugol’s Solution. (This solution is also known as 

potassium iodide saturated solution, SSKI. It can be purchased in most drug stores and 

will keep for some time if it’s stored in a dark brown glass bottle with a non-metallic lid. 

Even longer storage life of the chemical is possible if purchased as potassium iodide 

crystals. These may be purchased through your local drug store, too, or check the internet 

for sources using an internet search engine.)  

The solution should be mixed by filling a container 60% full of the crystals and then 

adding water so that the container is filled to 90% of its volume. When the crystals 

dissolve (with a few crystals remaining un-dissolved in the bottom), it is ready to be used. 

The amount of the solution to be taken is 130 milligrams per day (about 4 drops if you 

have no way to measure it) for adults, with children under one year old getting about 1/2 

of this amount — 65 milligrams (about 2 drops). The medication is to be taken from the 

first day of the first nuclear explosion and the dosage continued for 100 days after the last 

explosion in your area; the dosage can be safely taken by most people each day for a 

year. 

Lugol’s solution is not without its shortcoming, however, because the solution tastes 

terrible so it has to be taken with a lot of water and food and long-term side effects 

include the possible development of a goiter.  There is also some degree of controversy 

over whether or not this form of iodine will actually provide the necessary protection. 

Potassium iodide tablets on the other hand are more expensive, but they are easier to 

take, and they are tops in protection according to the experts. Currently, these are 

available under the brand name of “IOSAT” and come in “prepacks” 14 tablets with each 

tablet having 130 mg of potassium iodide. These would be taken one a day for 14 days. 
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(This is an adult dosage; children would take one half tablet per day.)  IOSAT tablets are 

currently available from several suppliers including Anbex, Inc., KI4U, and American 

Family Preparedness Center (addresses listed in appendix of this section); cost is 

generally around $15 per set of 14 tablets. You can also get them from LEF at 1-800-544-

4440.  Because there are limited supplies of these tablets, it is wise to buy them well 

before there’s widespread fear of a nuclear attack or, worse yet, following an attack when 

supplies will most likely dry up. 

Important: People with an allergy to iodide compounds should not take IOSAT. 

Pregnant and nursing women, as well as infants, may take the drug. People taking other 

thyroid medicines may also safely take IOSAT, but check with your doctor in advance if 

you are unsure you can safely take iodine. Until it is needed, IOSAT should be stored in a 

dry, room-temperature environment, left unopened until used.  

New research shows that it’s possible for the skin to absorb iodine. While not as 

reliable as IOSAT tablets, using iodine this way would certainly be better than doing 

nothing. This procedure is carried out by painting a patch of skin (about the size of the 

hand of the person being painted) with 2% tincture of iodine. The iodine is then absorbed 

through the skin, giving the body the extra iodine needed to avoid the adverse effects of 

Iodine-131.  

Yet another alternative (and perhaps the best) is the Potassium Iodate (KIO3) tablet. 

It’s major advantage is a much longer shelf life that Potassium Iodide tablets have. 

Unopened, the Potassium Iodate will remain effective for decades. Potassium Iodate is a 

buffered Iodine compound introduced by Medical Corps. These tablets are available from 

The American Civil Defense Association (address in appendix of this section of the 

manual) for $24 per container, with one container being enough for one person. Be sure 

to follow the directions for use that come with these tablets. 

Plutonium-239 is another dangerous isotope to be found in fallout. It can be absorbed 

through particles inhaled into the lungs. These particles become trapped in the lungs to 

cause tumors years later or — if absorbed into the blood stream through the lungs — my 

be deposited in the bones and liver. Because of the long half-life of plutonium (24,000 

years) and the tendency of the body to store it for many decades, it’s quite dangerous. 

The only way to avoid inhaling it is to filter the air coming into your shelter and to wear a 

mask with dust filters when you’re outside the shelter (the dust masks and gas masks 

listed in the chemical and biological protection section of this manual would be ideal for 

this purpose). 

Two other isotopes produced by nuclear explosions tend to be absorbed by the human 

body. One is cesium-137; it spreads throughout the body, however, and is usually 

retained only a short time and therefore poses little problem to human beings in levels 

that might occur following a terrorist nuclear attack. (Cesium mimics potassium in the 

human body; taking a potassium supplement would help reduce the intake of cesium.) 

The other isotope, strontium-90, is more of a problem because it has a long half-life 

and is chemically similar to calcium which the body stores for long periods of time in 
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bones and other tissue. Fortunately, both plants and animals will “choose” calcium over 

strontium if sufficient amounts of calcium are present.  

Since strontium-90 is deposited on the surface of the ground as fallout, it’s also 

possible to carefully remove it from areas where food crops will be planted. Thus, by 

increasing calcium intake to plants or animals and by removing contaminated top soil, the 

levels of strontium-90 exposure can be greatly reduced.  

You can also reduce your strontium intake by not eating plants which have received 

fallout on them and by not eating parts of animals which absorb strontium-90 (more on 

all these “how-to’s” later). With a few precautions you can avoid ingesting dangerous 

levels of this isotope. 

A wide range of other isotopes are created in a nuclear explosion but these either have 

short half-lives or are not retained by the body to any great degree so that it is 

unnecessary to worry about them. 

Radiological Weapons – Surviving a 

Terrorist “Dirty Bomb” 

It is possible to create a radiological bomb that sends radioactive material into an 

area. This bomb is not a true nuclear explosive, instead being comprised of conventional 

explosives surrounded by nuclear material. When the bomb is exploded, the radioactive 

material is scattered into the air, contaminating the ground and everything it falls from. 

This “fallout” contamination from a radiological bomb won’t technically be 

radioactive fallout like that produced by a nuclear bomb. Instead it will be the scattered 

remains of the original radioactive materials surrounding the conventional explosive. The 

good news is that there won’t be much of it compared to a real nuclear weapon, nor will 

it cover much area. Furthermore, the danger presented by many types of nuclear material 

will be very low, more of an irritation and clean-up problem than actual immediate 

danger.  

The bad news is that the material most likely used with a radiological bomb would 

have a half life very much longer than that of a nuclear bomb. Instead of being dangerous 

for weeks, the radioactivity from such a “dirty weapon” will be of concern for years, and 

most likely centuries without proper cleanup of the area. Because these bombs are so 

easy to produce, it seems very likely that these will be the first nuclear weapons 

employed by terrorists — though it is impossible to predict such things with any 

certainty.  

The damage such a weapon would do could greatly exceed what one might think they 

were capable of at first glance. This is especially true if the radioactive materials used are 

more potent that some of the more commonly available radioactive wastes and nuclear 

industry byproducts that are relatively benign by comparison.  
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For example in 2002 European police arrested criminals with a kilogram of cesium-

137 which they were trying to sell on the black market (apparently for a radiological 

bomb). If such materials were to be employed for a bomb, the devastation would be 

horrifying.  This puts the radiological bomb into a whole new ballpark in terms of nuclear 

terrorism.  

To see how such a situation could result, it is necessary to study an incident that took 

place in Goiana, Brazil, in 1987. At that time two junk collectors broke into an 

abandoned building and stole just 20 grams of this material, not realizing the danger it 

presented. Soon they had the vial of cesium-137 at home where they opened it, managing 

to contaminate first their home and then a large part of the surrounding neighborhood 

when people walking through the area began to spread the radioactive dust.  

At night the material glowed ominously and soon the authorities were called in to see 

what the mysterious substance was. By the time the danger was realized, the material had 

been spread over a considerable area. Eventually 111,800 people had to be tested. Of 

these 249 were found to be contaminated, either internally or externally, with 129 having 

body contamination and 49 needing hospitalization. Five people who were directly 

exposed to the cesium-137 died (four soon after the event) and one had a limb amputated. 

Six hundred people are still being monitored medically today. 

Now that was from just 20 grams that was tracked about by foot traffic. Imagine a 

thousand times that amount of powder dispersed by dynamite, perhaps from a building 

top with a stiff breeze blowing the powder downwind, and you start to see the potential 

for major contamination. 

How many might be killed by such an attack is anyone’s guess. Two thousand does 

not seem too high an estimate, if the explosives were small and the wind light, then you 

might have even fewer casualties. On the other hand if the material were dispersed into 

the wind by a mild explosion (or perhaps dumped from a plane) and the powder went 

undetected, then the casualties might be significantly higher as it could go undetected for 

days or even weeks.  

How many would be injured is basically a big unknown — which is perhaps the norm 

with terrorist weapons. But the damage would go far beyond the tragic death of 2,000 

people. Assuming that the numbers in the actual event in Brazil would be somewhere in 

the ballpark that might be seen, a massive release in a large metropolitan area could result 

in material being spread by cars and trucks traveling through the area, making it smear 

out from areas the particles drifted into after being carried by the wind.  

In fact it is very easy to imagine such a release dictating the quarantine and testing of 

several million people to find those who were actually contaminated. Furthermore, if that 

range of testing was done, you can bet there would be a lot more people lining up “just in 

case.” Now imagine even just a few million people lined up at the doctor’s office and you 

begin to see how the attack might cripple health care overnight in a metropolitan area. 
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Next, imagine that the businesses these people work at, their homes, their vehicles, 

and just about everywhere they have traveled or attended since they were contaminated, 

is also contaminated:  Anyone they talked to, anyone their spouse talked to, the schools 

their kids attend, and on and on will also need to be checked to be sure one of those 

dangerous specs of radioactive dust wasn’t left behind. Think about where just one 

person might go over a couple of day’s time, as well as where those he was in contact 

with might go.  

Each of those places would have to be inspected with radiation detection devices and 

decontaminated if radiation were discovered. Each restroom, each grocery store, each 

barbershop — anywhere a contaminated individual went or those he was in contact with 

went — would have to be checked. Even assuming that the contamination is detected 

right after release, you can see a mammoth, budget-breaking job just in tracking down the 

material. And collecting and disposing of the contamination will be even more expensive 

and time consuming. 

It is a safe bet that businesses would have to be closed — and many would probably 

fail. Who wants, for example, to shop at a place that was contaminated with radioactive 

poison?  

In the end real estate, health care, and business would all take a devastating hit. It is 

not hard to imagine that one such event in a major city might easily start a chain reaction 

that leads to a depression. But it need not end with a single attack. Because an 

enterprising group of terrorists could build on that one event. All they’d need to do is 

release some suitably colored powder here and there. Soon all the decontamination units 

would be tied up, businesses would be closed while they were inspected, and people 

would be racing to hospitals to be tested.  The panic would be enormous. 

It isn’t hard to imagine this happening in hundreds of cities (remember how the 

smiley face bomber of 2002 was able to travel over several states before being detected). 

A team of just 20 or 30 terrorists with just one bomb and lots of fake powder could shut 

the country down. 

The actual deaths that were directly resulting from the explosion of a radiological 

bomb could be relatively low. But the long-term deaths from people who couldn’t get to a 

doctor for other reasons, who might not be able to get medications or care because of an 

overwhelmed health care system, could be staggering. And the monetary damage could 

be immeasurable.  

Detecting a Radiological Bomb Blast 

A radiological bomb will be easy to spot. The blast wave, if any, will be very limited 

and will extend only hundreds of yards from the explosion. There’ll be very limited 

damage like that produced by a car bomb — but with radioactivity in the dust and rubble. 

(Another variation is a bomb covered with material that will create a cloud of poison gas 

— in which case your response will be similar to that for a chemical weapon attack as 

outlined below.) 



  51  

If you have a radiation meter designed for nuclear weapons use, it may not be capable 

of detecting a radiological bomb if the material employed only emits alpha or beta 

particles and your meter detects only high-energy particles. Even if you meter can detect 

the particles, the radiation may be so low that it is hard to discern from background 

radiation (coming from natural cosmic rays reaching the ground). Therefore don’t let a 

meter give you a false sense of security if you suspect such contamination may be 

present. 

Unfortunately local officials often fail to check for radiation following an explosion. 

(For example, when the police in New York were sent on patrol during the New Year’s 

Eve celebrations in New York on December 31, 2001, they carried radiation detectors 

that were on loan from the US Customers service.64) While officials have issued more 

meters since this time, it is possible that a dirty nuke might be at first mistaken as a 

conventional explosion.  

This means that if you know or suspect that a dirty bomb has been used, there may 

not be any official confirmation of the fact for hours or even days. For this reason you 

would ideally have some radiation detection equipment of your own, to do the job the 

officials may fail to do. Lacking that, you need to be very, very cautious if an explosion 

seems suspicious.  

If you suspect or learn that a radiological bomb has been employed, then evacuating 

the area would be the first option to consider. But remember that becoming a refugee puts 

you at the mercy of strangers. Too, when word gets out that there are dangerous levels of 

nuclear materials in an area, there will be a panic with large numbers  

of frantic people clogging city streets. In such a case, you’re better off sitting tight 

until the congestion is cleared or goes into gridlock.  

The key thing to remember with this type of bomb is that the danger is more 

psychological than physical. Because of the low danger posed by short term exposure to 

the radiation from the materials used in such a bomb, and because of the readily available 

and refined techniques developed by the nuclear industry to deal with such 

contamination, this debris can be safely cleaned up with well-established techniques.65 

That means if you don’t panic and simply follow the instructions given by officials and 

permit them to conduct their clean-up efforts, things should soon be back to normal 

following such an attack. 

You can minimize the possibility of health problems by increasing the amount of any 

mineral that your body might mistake a radioactive isotope for. For example if 

radioactive iodine has been released, then taking Potassium Iodate (as outlined above) 

would be a good way to reduce the risk that your body would absorb it to the detriment of 

 

64 Philip Messing, “Happy Nuke Gear,” New York Post, December 27, 2001. 
65 Michael Arnold Glueck, M.D. and Robert J. Cihak, M.D., “Who’s afraid of a dirty bomb?” 

WorldNetDaily.com, December 27, 2001. 
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your health. If cesium-137 were involved, then adding more potassium to your diet would 

be in order.  

Attacks On Nuclear Reactors 

Unfortunately our nuclear industry has been designed with the assumption that no one 

would try to sabotage a reactor or present a serious security risk to shipments. 

Consequently many older nuclear reactors still in operation here in the US appear to have 

structures that might be damaged by a massive attack like that of September 11, 2001 

involving a jetliner used like a guided missile, or which could be sabotaged and forced 

into a meltdown by determined attackers who understood how reactors work.  

The security of many plants leaves much to be desired, though this has recently seen 

some improvement, with national guard troops (which some states posted following the 

September 11, 2001 attacks) being replaced by armed and trained staff at plants. 

However stopping a large group of determined attackers is still iffy at best with many 

plants, especially given that these terrorists fanatics might be suicidal, as were the 9-11 

airline hijackers.  

Additionally the population density around many plants has grown during the last few 

years, in part due to the good safety record displayed by those operating the plant; this 

makes it highly likely that gridlock would result if a major terrorist event occurred at  

such a plant, stranding citizens on streets and roads as nuclear materials were blown 

on the wind into an area. 

This all suggests that the dangers to those around plants are greater than one might 

wish. And also that the best defense is to be sure to locate in an area at least 30 or more 

miles from the nearest reactor if possible (or at least upwind from it — since most areas 

of the US have prevailing winds from the West to East, with secondary surface winds 

from the South or North, this means being to the West of a plant is generally much safer 

than being to the North, South, or East of it, though this isn’t true in all cases or 100 

percent true all the time as freak wind shifts can occur). While in theory a meltdown 

would only spread dangerous levels of contamination out to a ten-mile radius from the 

plant, in practice high winds or other factors might increase this distance by a large 

margin. Too, contamination might seep into the ground water from a meltdown, thereby 

contaminating things for perhaps 50 miles or more from a reactor. While this is a worse-

case assessment with the chances of occurring quite low, it nevertheless is something you 

may wish to consider if you have a choice as to where to live. 

If you are in an area that has been contaminated by a nuclear accident following a 

terrorist attack of a nuclear reactor, then there are several steps you should take. 

Obviously since the nuclear material in most reactors has a half life of many years (if not 

centuries), you will most likely be asked to leave the area. However if there is a chance of 

gridlock, then you may wish to wait until the worst traffic has cleared — if you can’t act 

before the majority of other people have. An alternative to this would be to equip yourself 

with a vehicle (such as a motorcycle or airplane) that might be able to negotiate obstacles 
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that would stop cars and trucks. A high quality dust mask (see Sources and Contacts 

appendix) would be a great asset to avoid ingesting radioactive dust.  

If you are forced to stay in a contaminated area for some time, then it would be wise 

to take potassium iodide tablets as outlined elsewhere in this manual. While in 2001, the 

Nuclear Regulatory Commission revised its emergency planning regulations so that states 

can stockpile and issue potassium iodide tablets following an “event” at a nuclear power 

plant, some states have not taken advantage of this. Too, those that have may be highly 

selective of who they give pills to. Rather than hope your state’s bureaucrats will do the 

right thing, you would be wise to stock tablets for each member of your family to use, 

should the worst come to worst. 

When you are holing up in a home, then  

• Be sure to bring pets inside (and bath and clean them if they may have been 

exposed to contamination). 

• Close and lock windows and doors. Use duct tape to seal cracks around doors 

and windows that are seldom used. 

• Turn off air conditioning, vents, fans, or other sources that may bring air 

into the house from outside. This may include the furnace if temperature 

permits. 

• Close fireplace dampers. 

• Go to the basement or other underground area; if you have a fallout shelter, 

this would also be ideal for protection from radioactive contamination. 

• If you must go out, cover mouth and nose with a dust mask. Gas masks 

designed for protection from biological and chemical weapons will also offer 

protection from small radioactive particles.  (See chapters on surviving 

biological and chemical attacks for more information on the use of gas 

masks; see Sources and Contacts appendix for sources.) 

• Be prepared to evacuate. If you have access to a radio, be sure to monitor it 

for possible instructions as to road conditions and what routes are safest to 

take.  Being prepared in advance with a battery-powered, hand crank or 

solar-powered radio is a good idea. 

 

Special Equipment 

You can survive a terrorist nuke attack without any special equipment other than 

(perhaps) a dust mask. However having the ability to detect radiation could give you an 

edge and if your budget permits purchase of such equipment, it is definitely something 

you might consider doing.  

One key piece of equipment is a radiation meter. This would be a great aid following 

a terrorist attack involving any sort of nuclear material since it would help you pinpoint 

dangerous and safe areas around you. Since fallout may “drift” when the wind blows, a 

fallout meter can help you avoid wandering into dangerous areas of contamination. 
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A radiation meter would also be very beneficial inside a shelter where it could help 

you find any hot spots where shielding may not be stopping enough radiation. This would 

allow shelter occupants to reduce their total exposure just by moving to other safer areas 

of the shelter. 

Another useful piece of equipment is the dosimeter. This is a small electrostatically 

charged tube that loses its electrical charge with exposure to radiation. By looking 

through the eyepiece mounted on a dosimeter, it’s possible to see how much radiation it’s 

been exposed to. If you’ve been carrying the dosimeter around, you can then assume that 

this is approximately how much radiation you’ve been exposed to as well, thereby giving 

a very accurate reading of the total radiation exposure you’ve received. While you might 

be able to get a very rough idea of what your total radiation exposure was with only a 

radiation meter, a dosimeter will make the job easier and more accurate. (Most modern 

dosimeters look like fat ink pens. By viewing through the end of the unit, an instant 

reading can be made of how much radiation the unit has been exposed to since it was last 

charged and zeroed.) 

Dosimeters need chargers to give them their electrostatic charges. Therefore, the third 

piece of equipment needed is a dosimeter charger. Good meters, dosimeters (ideally one 

for each member of your family), and a charger can cost a good chunk of money (see the 

Sources and Contacts appendix for sources you can call to get current pricing). But they 

are nearly essential if you are to deal with radiation without making a fatal error in 

judgment. 

 

Radiation Meters 
Fortunately, a simple but very crude radiation meter (actually more like a dosimeter 

than a meter), can be made for just a few cents.  It was designed by Cresson Kearny and 

plans for it are to be found in his book Nuclear War Survival Skills. If you can’t afford a 

commercial unit (we highly recommend the commercial units over this crude homemade 

unit), at least make one or more of these. While these meters are a little awkward to make 

and use, they do work and are better than nothing. A little searching online will take you 

to a free copy of Nuclear War Survival Skills (currently one can be found at 

http://www.oism.org/nwss/.) 

A number of companies offer good commercial meters and it’s probably a good idea 

to write to each and see what they have (a list of companies offering radiation meters and 

dosimeters is listed in the appendix.) What you need for dealing with the aftermath of a 

nuclear explosion is known as a “survey meters;” you’ll also want a model which is 

capable of working over both a low range as well as registering the high levels of 

radiation that might be encountered following a nuclear explosion. This means your 

meter will ideally: 

• Have a range that goes from mini-REMs per hour up to at least 300 REM/hr 

• Give some indication of when its scale has been exceeded 

• Won’t read “0” with readings above its range 

• Use standard batteries.  

http://www.oism.org/nwss/
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When you’re storing your meter, leave the batteries out of it so they won’t leak and 

damage the meter. Also be sure to have a lot of spare batteries and that you rotate your 

store of batteries from time to time so that the ones in storage remain good. 

Most meters have a strap with them. These can be used to carry the meters but are 

also of use to hold the meter close to the ground. It is important to remember that when 

you’re walking in a contaminated environment, if you hold the meter at chest or waist 

level, geometric shielding will give you a lower reading than what is actually on the 

ground — and which your feet are being exposed to. If you have a dosimeter, it is best to 

use it to give you an idea of what your personal average exposure rate in R/hr is, while 

employing a meter to locate hot spots and see what the actual reading at ground level is.  

Also keep in mind the fact that most radiation meters show the rate of exposure not 

total exposure. When taking a radiation meter into a heavily contaminated environment, it 

can be sealed in a plastic Ziplock bag to simplify decontaminating the meter; just take off 

the bag and discard it. 

If you can buy only one meter, it should be a high-range meter capable of dealing 

with the highest ranges of fallout radiation you might encounter in a very worst-case 

event. However if you can afford one, a low-range industrial/medical radiation meter 

could also be of use in post-nuclear times to check for small amounts of contamination. 

One of these should be purchased only after you have other needed equipment, however. 

Most companies offering meters and dosimeters will have a wealth of these to choose 

from since they are the principle type of meter sold these days. 

One excellent radiation meter for use with nuclear weapons is the Portable 

Radiological Dose Rate Meter (PDRM) 82, manufactured in England by Siemens Plessey 

Controls and adopted by NATO for use with troops. These meters are designed for a 

storage life of two decades or more and are hardened against EMP. They also display a 

“Fail” message if they have problems during the diagnostic self-test that’s conducted 

each time a unit is turned on. The PDRM 82 (also marketed as the SIEM69) is currently 

available from http://www.BullNet.com, which is based in England. This makes the 

meters hard to obtain, but the effort is worth it given the quality and relatively low price 

on these units. 

Readings on the PDRM 82 are listed in centigrays per hour (which as noted elsewhere 

is equivalent to Rads per hour for easy calculations). The units do not measure rates 

below 0.1 cGy/hr, but this is not a concern if you’re in a really dangerous situation as 

such low doses will, at that point, be considered safe by comparison to the massive 

amounts of radiation being dealt with.  

Other companies offering quality meters are listed in the appendix of this manual, 

with Victoreen Instruments and Dosimeter Corporation of America/Artisan Electronics 

Corp. being the “traditional” companies that are often selected by government agencies 

as suppliers of such equipment. 
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Dosimeters 

Dosimeters are about the size of a small ink pen. They can be used to give you an 

idea of what your total exposure to radiation is. A dosimeter can be worn at the waist, on 

a chain around the neck, in a breast pocket, etc. Don’t place them at an extreme, however; 

placing them in a boot or hat could give erroneous readings since the dosimeter would be 

closer or farther away from the source of most fallout radiation.  

Dosimeters should ideally read from 0-600 or 0-200 Roentgens (REMs). Lower scale 

levels might go “over the top” of the scale and then you would have no idea of what your 

total exposure was; milliroentgen dosimeters designed for medical work are nearly 

useless in a nuclear war situation.  

Keeping careful track of dosimeter readings is important so that you can figure out 

how much more exposure you can face. Knowing that you could spend an extra 15 

minutes outside without becoming ill while you did an essential task might be a very 

important bit of information. 

A carefully-kept log is the way to keep track of total exposures. At regular intervals, 

take a reading from your (and other) dosimeters and write each one down. Then recharge 

and zero the dosimeter(s) so that you can continue to get readings. By adding up the 

readings you can figure out your total dose and will have a record of how spread out the 

various doses are by checking the dates when the readings were taken. 

Dosimeters are read by pointing one end toward a light source (even a match will 

work) and looking through the other end telescope-style at the small scale inside the 

dosimeter (the scale is usually marked in Roentgens which are — for our purposes — 

equal to REMs). The small hairline indicator will tell the total dose the dosimeter has 

received since it was zeroed.  

Some dosimeter chargers have a small light built into them that allows you to view 

the dosimeter. This works well provided either the charger or dosimeter has a shield to 

prevent recharging of the dosimeter without removing the shield. Otherwise, it’s possible 

to accidentally recharge the dosimeter and lose the reading; this can be frustrating to say 

the least. 

Dosimeters should also be read by pointing them at the same angle each time. 

Readings can change by several REM if the unit is pointed horizontally and then 

vertically, etc. Ideally you’ll read it vertically since that will be the way you’ll be looking 

at it when you recharge the dosimeter. If this isn’t practical, check the dosimeter’s 

reading after charging it; if it is not zeroed, re-zero it with a little extra leeway from zero 

according to which way the error is occurring. 

Dosimeters should be stored in a charged state and checked and recharged every 

month or so. Compare readings of the various dosimeters you have at this point to see if 

they are all getting the same readings from background radiation and that one isn’t 

malfunctioning. 
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If a dosimeter is stored in an uncharged condition, it must be charged once, allowed 

to stand for half an hour, and then recharged and zeroed again. Failure to do this second 

charging will result in a dosimeter that gives faulty readings. 

The best source of both dosimeters and chargers is Dosimeter Corporation of 

America. The company’s Model 686 is ideal with a reading from 0-600 R and has a 

plastic cap to protect the dosimeter’s charging contacts. It also has a clip on it so that it 

can be kept in place in your pocket. Dosimeter Corporation of America also offers a 

battery operation charger; be sure to buy it when you purchase your dosimeters as they’re 

useless without it. (One charger will charge all the dosimeters you buy so you only need 

one charger for the lot.)  

If you’re on a limited budget, you can purchase one dosimeter and then place it inside 

your shelter to get a rough idea of the dose each member is receiving. The reading on the 

dosimeter can be taken and recorded, the unit re-zeroed, and then used by someone 

leaving the shelter briefly to keep track of  his extra dosage, recording that reading and 

then re-zeroing the dosimeter when he returns to the shelter. But doing this gets more 

than a little inaccurate and it’s easy to make mistakes. Having one dosimeter for each 

member of your family would be more ideal.  

When going outside the shelter into a contaminated environment, the dosimeter 

should be worn inside your protective clothing. This will minimize the decontamination 

needed for the dosimeter and also give you a more realistic idea of what your radiation 

exposure actually was. 

Protective Clothing 

Because of the danger of inhaling fallout particles when outside the shelter, it would 

be a good idea to have some type of dust mask when you venture out (with the dust 

masks mentioned in the biological section of this manual being ideal for this purpose as 

well). If you don’t have a mask, you can improvise one with a damp, folded handkerchief 

held or taped over your mouth and nose — but a commercial mask is more ideal. Most 

military gas masks as well as industrial masks are designed to filter out fallout particles 

and could be used for this. 

Anyone leaving a “shelter” area should also be careful not to track radioactive dust 

back into the shelter when returning. Gloves, rubber overshoes (or even plastic bags 

taped over your shoes), and old clothing that can all be stripped off and left outside 

before entering the shelter will also improve your chances of keeping your shelter 

relatively free of radiation.  Use tape to seal the openings in the outfit; don’t forget to tape 

around your wrists and ankles. Again a trip to the local hardware store will give you a 

source of inexpensive disposable vinyl and latex gloves in a variety of sizes. 

Radiation suits are also available on the commercial market. These are mostly 

designed for use in nuclear reactors or dangerous industrial dusts. These suits give 

protection against alpha and beta particles but do not protect from gamma or neutron 

radiation. This is important to remember: They do keep the fallout dust from 
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contaminating your skin and clothing under the suit, but they don’t stop the most 

dangerous forms of radiation you might face following a nuclear attack. However they do 

make decontamination much, much easier. 

Currently the best (and least expensive) radiation suits are made of Tyvek. Tyvek is a 

cloth-like plastic which “breaths” so it doesn’t get clammy inside in hot weather; but the 

pores in it are small enough that it doesn’t allow fallout dust to get through. Sources of 

Tyvek coveralls and even entire suits complete with a plastic face plate are listed in the 

Sources and Contacts appendix in the back of this manual.  

Personal Decontamination 

Whatever suit or clothing you’re wearing, be sure to brush loose dust and particles 

from your clothing and shoes before entering the entrance of the shelter and then repeat 

the procedure just inside the entrance (ideally with a hallway or other space between you 

and the main shelter area).  

Once inside, remove the tape on your clothing, remove your outer clothing, hat, 

boots, etc., and place them in the waiting area or toss them back outside the shelter if you 

won’t need them again. Turning clothing wrong-side-out as it is removed will help trap 

fallout dust inside the fabric if this can be done with a minimum of shaking the clothing, 

and the clothing won’t be worn again. 

Next, remove your dust mask and gloves (hold your breath during this so you don’t 

inhale any fallout dust). Discard the mask and gloves or place them with the clothes in a 

large garbage bag or Ziplock plastic bag until they’ve been decontaminated or checked 

with a low level meter (like those previously recommended in this manual) for 

contamination and found free of it if you’ll be wearing the clothes again. 

Wash in a shower if possible or at least wash your hands and face with copious 

amounts of water. Clean your fingernails and toenails carefully and wash carefully in all 

folds and body creases. If possible, wash your hair with soap, shampoo, or detergent.  

Cleansing products are available to aid in the decontamination of skin. These contains 

chelating agents (chemicals which bond with radioactive particles so that they are easier 

to remove) often coupled with a non-abrasive cleaning action that create a foaming action 

that lifts radioactive contamination from the pores and skin surface and holds them in 

solution until rinsed away by water. These solutions are sold under the trade name of 

Radiac Wash and Foam One-O-One and are available from the Dosimeter Corporation 

and Direct Scientific.  (See Sources and Contacts appendix.) 

If possible, check yourself with a radiation meter to find any fallout you may have 

missed during washing. If any is found, carefully wash and scrub it off. Discard any rags, 

towels, or towelettes you’ve used to clean and dry off with. 

Don’t go outside the shelter unless you absolutely have to. And if you do go out, be 

careful not to track dangerous levels of fallout dust back in with you. 
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Secrets for Removing Radioactive 

Fallout from Water and Food 

Water can be contaminated by small particles of fallout. While the fallout may be at a 

safe level for outside your body, the inside of your body is much more sensitive to 

radiation damage and — as mentioned before — tends to store some isotopes in certain 

organs where the dosage becomes more dangerous because of the higher concentration. 

Therefore, you need to go through an extra step before you sterilize the water with one of 

the methods outlined elsewhere in this manual. Fallout doesn’t harm water and the 

radioactive particles — except for those in gaseous form — can be filtered from the 

water. 

There are several ways to remove fallout particles from water.  

One way is to strain the water through a paper towel or several layers of clean cloth 

(neither cloth nor towel can be contaminated by fallout, of course). A coffee filter also 

works well if you want to buy some just for this purpose. The water must flow slowly 

through the material into a second container. Remember to treat the filter material as if it 

were full of deadly, radioactive poison — because it may be. Dispose of this filter 

material as soon as possible. 

A more efficient earth filter design can be made with a five gallon can or bucket. If 

you have a large can or bucket, it’s pretty easy to make one of his filters. Just punch small 

holes all over the bucket’s bottom, cover the bottom with several inches of small rocks 

(or twigs), spread a finely woven cloth over the rocks, and — on top of the cloth — place 

7 to 10 inches of soil (don’t use sandy soil — any other type will work). To use this filter, 

let the fallout-contaminated water trickle into the top of the earth filter and catch the 

water as it drips out of the holes in the bottom. After the filter has been used for a while, 

replace the rocks, dirt, and cloth and start over.  

If water may have fallout in it and you can’t filter it, allow the water to sit, 

undisturbed, for 24 hours. During this time, larger foreign matter in the water will settle 

to the bottom of the container. Provided you carefully and slowly pour the water from the 

container and leave the last of the liquid in the container, you would avoid most of the 

fallout. (Dispose of the last bit of water and fallout carefully.)  

As with other water sources, be sure to sterilize the water (as outlined elsewhere in 

this manual) after filtering or otherwise removing the fallout from the water before 

drinking it.  

Food in unsealed containers can become contaminated by fallout. But if the container 

is intact, the food inside should be safe to eat since radiation from fallout would not harm 

food. Therefore, provided you carefully “dust” any cans or other containers before 

opening them, the food would be safe to eat.  
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Fruits and vegetables with smooth skins can be made safe by washing them (though 

peeling adds a higher level of safety). Those having rough skins should be washed and 

peeled before eating. Meat from healthy animals exposed to fallout is generally safe to 

eat. However you should avoid meat from animals that are clearly suffering from 

radiation sickness, as it may contain high levels of toxins from various bacteria, which 

can then make you sick if the toxins are ingested. 
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Bonus Section: 

What to Do If a Nuclear 

Disaster is Imminent! 

The material in this special added section is designed for quick-and-easy reference for 

families preparing for imminent terrorist or strategic nuclear attacks with expected blast 

destruction followed by widespread radioactive fallout downwind.  Don’t miss it.  And be 

sure to take a good, close look at the images and instructions in this section of how to set 

up a lean-to blast shelter indoors, and much, much more! 

  



WHAT TO DO IF A NUCLEAR DISASTER IS IMMINENT!

~~~ IF YOU ARE READING THIS ON-LINE, PRINT OUT SOME HARD-COPIES NOW! ~~~ 

PDF version for best printed copy is here http://www.ki4u.com/guide.pdf

IF you can do so quickly, e-mail the link to this page to all on your e-mail list... 
www.ki4u.com/guide.htm 

...with the brief message from you urging them to "Print and Read Now!"

Your top priority right now, though, is preparing for your own immediate family survival! 

WHAT TO DO IF A NUCLEAR DISASTER IS IMMINENT!

This guide is for families preparing for imminent terrorist or strategic nuclear attacks 
with expected blast destruction followed by widespread radioactive fallout downwind.

(If attack NOT imminent, then first go read  
The Good News About Nuclear Destruction!) 

IF ONLY A 'Dirty Bomb' Attack (Not the vastly more devastating nuclear weapon blasts with fallout discussed 
below.) - You can expect localized and downwind contamination from the explosion dispersing radioactive 
materials. If you are near enough to see or hear any local bomb blast, assume that it includes radiological or 
chemical agents. You should move away from the blast area as quickly as possible. If the wind is blowing 
toward you from the direction of the blast, travel in a direction that is crosswise or perpendicular to the wind as 
you move away from the blast area. If possible cover your face with a dust mask or clothing to avoid inhaling 
potentially radioactive dust. Upon reaching a safe location, discard outer clothing, then shower as soon as 
possible. Refer to local news sources for additional instructions about sheltering or evacuation. The government 
is better prepared to direct and assist the public in isolated 'dirty bomb' emergencies, unlike much more serious 
nuclear weapon attacks below.

In a national crisis of imminent nuclear weapon attacks, read all the way through this guide first,

THEN TAKE EFFECTIVE PROTECTIVE ACTION, BEFORE THEY STRIKE, WITH CONFIDENCE... FAST! 

#1 - STAY OR GO?

You must decide FIRST if you need to prepare where you are, or attempt evacuation. The nature of the threat, 
your prior preparations, and your confidence in your sources of information should direct your decision. If you know 
already you will be preparing to stay at your own home or, at least, the immediate local area, go now to #2 below. 

If you are considering evacuation, your decision requires very high confidence that it is worth the risk. You do not want 
to get stuck between your current location and your hoped for destination, as there will probably be no easy moving 
forward or getting back. If you fail to get to your destination, you may be exposed without shelter, in a dangerous 
situation, perhaps among panicked hordes of refugees. Whatever supplies you have may be limited then to what you 
can carry on foot. IF you are in a big city or near a military target, AND you have relatives or friends in the country or 
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sufficient resources, AND the roads between you and them are clear, AND the authorities are not yet restricting traffic, 
AND you have the means and fuel, evacuation may be a viable option for a limited time. DO NOT attempt evacuation 
if all of the above is not clearly known, or if the situation is deteriorating too quickly to assure the complete trip. You do 
not want to get stuck and/or become a refugee being herded along with panicked masses. If evacuation is truly a 
viable option, do not wait - GO NOW! Do so with as many of the supplies listed in #7 as possible. Better to be two 
days too early in arriving than two hours too late and getting snagged mid-way, potentially exposing your family to a 
worse fate than having stayed where you were. Because of the very real danger of getting caught in an evacuation 
stampede that stalls, almost all families will be better off making the best of it wherever they currently are. 

#2 - WHAT YOU NEED TO DO FIRST

Because time is of the essence, you need to first delegate and assign to different adult family members specific 
tasks so they can all be accomplished at the same time. Your first priorities to assure your family survival are Shelter, 
Water, and Food/Supplies. While some are working on the water storage and shelter at home, others need to be 
acquiring, as much as possible, the food and supplies, if stores not already besieged. 

#3 - FOOD/SUPPLIES

Because much of the food and supplies listed at #7 of this guide may quickly become unavailable, you need to 
assign someone NOW to immediately go to the stores with that list! Get cash from the bank and ATM's first, if it 
can be done quickly, but try and use credit cards at the stores, if at all possible, to preserve your cash. 

#4 - WATER

With one or more adults now heading to the stores with the list at #7, those remaining need to begin storing water 
IMMEDIATELY! Lack of clean water will devastate your family much more quickly and more severely than any lack of 
food. Without clean water for both drinking and continued good sanitary practices in food preparation and for bathroom 
excursions (which could become less sanitary than normal), debilitating sickness could rampage through your family 
with little hope of prompt medical attention. That is a likely but, avoidable, disaster, ONLY IF you have enough water. 

Every possible container needs to be filled with water RIGHT NOW! It will be very hard to have stored too much 
water. When the electricity/pumps go down or everybody in your community is doing the same thing, thus dropping the 
water pressure, what you've got is all you might be getting for a very long time. Empty pop bottles (1-3 liter) are ideal 
for water storage, also filling up the bathtub and washing machine. (Remember, later you'll have some in your hot 
water tank.) If you have any kiddie pools or old water beds, pull them out and fill them up, too. (Water from a water bed 
should be used only for bathing or cleaning, not for drinking as it may contain traces of algaecide and/or fungicides.) 
Anything and everything that'll hold water needs to be filled up quickly RIGHT NOW!! 

One of the shopping items listed at #7 is new metal garbage cans and liner bags which you'll also use for storing 
water. If you can't get any more new cans, you could clean out an existing garbage can, then put in a new garbage 
bag liner and fill it with water. Even sturdy boxes and dresser drawers could be used with bag liners. Choose well 
where you fill up garbage cans with water because they won't easily be moved once full and many of them together 
could be too heavy for some upper floor locations. Ideally, they need to be very near where your shelter will be 
constructed and can actually add to its shielding properties, as you'll see below. BE ASSURED, YOU CANNOT 
STORE AND HAVE TOO MUCH WATER! Do not hesitate, fill up every possible container, RIGHT NOW! 

#5 - SHELTER

The principles of radiation protection are simple - with many options and resources families can use to prepare or 
improvise a very effective shelter. You must throw off any self-defeating myths of nuclear un-survivability that may 
needlessly paralyze and panic, and then seal the fate of, less informed families. 

Radioactive fallout is the particulate matter (dust) produced by a nuclear explosion and carried high up into the air by 
the mushroom cloud. It drifts on the wind and most of it settles back to earth downwind of the explosion. The heaviest, 
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most dangerous, and most noticeable fallout, typically dark grit, will 'fall out' first closer to ground zero. It may begin 
arriving minutes after an explosion. The smaller and lighter dust-like particles will typically be arriving hours later, as 
they drift much farther downwind, often for hundreds of miles. Once it begins to arrive, whether visible or not, all that 
will fall will usually do so in about an hour, coating everything, just like dust does on the ground and roofs. However, 
rain can concentrate the fallout into localized 'hot spots' of much more intense radiation with no visible indication. 

This radioactive fallout 'dust' is dangerous because it is emitting penetrating radiation energy (similar to x-ray's). This 
radiation (not the fallout dust) can go right through walls, roofs, windows and clothing. Even if you manage not to 
inhale or ingest the dust, and keep it off your skin, hair, and clothes, and even if none gets inside your house, the 
radiation penetrating your home is still extremely dangerous, and can injure or kill you inside. 

Radioactive fallout from a nuclear explosion, though very dangerous initially, loses its intensity quickly because it is 
giving off so much energy. For example, fallout emitting gamma ray radiation at an initial rate over 500 R/hr (fatal with 
one hour of exposure for 50%) shortly after an explosion, weakens to only 1/10th as strong 7 hours later. Two days 
later, it's only 1/100th as strong, or as deadly, as it was initially. 

That is really very good news, because our families can readily survive it IF we get them into a proper shelter 
to safely wait it out as it becomes less dangerous with every passing hour. 

What reduces radiation, and thus protects your family, is simply putting distance and mass between them and the 
radiation source. Like police body armor stopping bullets, mass stops (absorbs) radiation. The thicker and heavier the 
mass, the more radiation it stops, and the more effective it is with every inch more you add to your fallout shelter. The 
thickness in inches needed to cut the radiation down to only 1/10th of its initial intensity for different common materials 
is: Steel 3.3", concrete 11", earth 16", water 24", wood 38". The thickness required to stop 99% of the radiation is: 5" of 
steel, 16" of solid brick or hollow concrete blocks filled with mortar or sand, 2 feet of packed earth or 3 feet if loose, 3 
feet of water. (BTW, lead is nothing special, same as anything else pound for pound.) You may not have enough steel 
available, but anything you do have will have mass and can be used to add to your shielding - it just takes more 
thickness of lighter wood or books, for example, than heavier earth, to absorb and stop the same amount of radiation. 
Increasing the distance between your family inside and the radiation outside also greatly reduces the radiation 
intensity. 

The goals of your family fallout shelter are:

● To maximize the distance away from the fallout 'dusting' outside on the ground, roof and trees
● To maximize the mass between your family and the fallout outside to absorb the deadly radiation
● To make the shelter tolerable to stay in while the radiation subsides with every passing hour

While a fallout shelter can be built anywhere, you should see what your best options are at home or nearby. Many 
structures already provide significant shielding or partial shielding that can be enhanced for adequate protection. If 
you do not have a basement available, you can still use the techniques shown below in any above ground 
structure, you'll just need more mass to achieve the same level of shielding. You may consider using other solid 
structures nearby, especially those with below ground spaces, such as commercial buildings, schools, churches, 
below ground parking garages, large and long culverts, tunnels, etc.. Some of these may require permissions and/or 
the acquiring of additional materials to minimize any fallout drifting or blowing into them, if open ended. Buildings with 
a half-dozen or more floors, where there is not a concern of blast damage, may provide good radiation protection in 
the center of the middle floors. This is because of both the distance and the shielding the multiple floors provide from 
the fallout on the ground and roof.

Bottom Line: choose a structure nearby with both the greatest mass and distance already in place between the 
outside, where the fallout would settle, and the shelter occupants inside. 
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If you have a basement in your home, or at a nearby 
relatives' or friends' house that you can use, your best 
option is probably to fortify and use it, unless you have 
ready access to a better structure nearby.

For an expedient last-minute basement shelter, push a 
heavy table that you can get under into the corner that has 
the soil highest on the outside. The ground level outside 
ideally needs to be a couple feet above the top of the 
table shelter inside. If no heavy table is available, you can 
take internal doors off their hinges and lay them on 
supports to create your 'table'. Then pile any available 
mass atop and around the other two open sides such as 
books, cord wood, bricks, sandbags, heavy appliances, 
full file cabinets, full water containers, your food stocks, 
even boxes and pillow cases full of anything heavy, like 
dirt. Everything you can pile up and around it has mass 
that will help absorb and stop more radiation from 
penetrating inside - the heavier the better. However, 
reinforce your table and supports so you do not overload it 
and risk collapse.
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Leave a small crawl-through entrance and more mass 
there that can be easily pulled in after you, but with a gap 
at the top to allow exhaust air out. Have another gap of 4-
6" square low at the other end for incoming fresh air. Make 
bigger if crowded and/or hotter climate. A small piece of 
cardboard can help fan fresh air in if the natural rising 
warmer air convection current needs an assist moving the 
air along. This incoming air won't need to be filtered if the 
basement has been reasonably sealed up, however any 
windows or other openings will require some solid mass 
coverage to assure they stay sealed and to provide 
additional shielding protection for the basement. More 
details on this in the next (#6) section.

With more time, materials, and carpentry or masonry skills, 
you could even construct a more formal fallout shelter, 
such as the FEMA lean-to on the right, but you will need to 
assure structural integrity is achieved and adequate mass 
is utilized.

An effective fallout shelter constructed in a basement may 
reduce your radiation exposure 100-200+ fold. Thus, if the 
initial radiation intensity outside was 500 R/hr (fatal in one 
hour for 50%), the basement shelter occupants might only 
experience 5 R/hr or even less, which is survivable, as the 
radiation intensity will be decreasing with every passing 
hour.

Adding mass on the floor above your chosen basement 
corner, and outside against the walls opposite your shelter, 
will also increase your shielding protection. Every inch 
thicker adds up to more effective life-saving radiation 
shielding.

As cramped as that table space fallout shelter might seem, 
the vital shielding provided by simply moving some mass 
into place could be the difference between exposure to a 
lethal dose of radiation and the survival of your family.

The majority of people requiring any sheltering at all will be 
many miles downwind, and they will not need to stay 
sheltered for weeks on end. In fact, most people will only 
need to stay sheltered full-time for 2-3 days before coming 
out to safely join the evacuation, if even still necessary 
then. As miserable and cramped as it might seem now, you 
and your family can easily endure a couple days of that, 
especially compared to the alternative.

It's really not so difficult to quickly build an effective family fallout shelter, especially if you get started 
planning it before needed! 
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#6 - ESSENTIAL DETAILS

If you've accomplished the above; securing your supplies, stored water, and built your family fallout shelter, 
CONGRATULATIONS! You have now succeeded in improving the odds of survival for your family 100-fold, or more! 
Now, you need to expand your knowledge and fine-tune the tactics that will make the most of your family survival 
strategy. 

● If close to a target, your first indication of a nuclear detonation may be with its characteristic blinding bright flash.
The first effects you may have to deal with before radioactive fallout arrives, depending on your proximity to it,
are blast and thermal energy. Promptly employing the old "Duck & Cover" strategy, immediately upon the first
indication of the flash, will save many from avoidable flying debris injuries and minimize thermal burns. Those
close could soon experience a brief, tornado strength, wind blast and should quickly dive behind or under any
solid object, away from or below windows. Even in the open, just laying flat, reduces by eight fold the odds of
being hit by any debris. A very large 500 kiloton blast, 2.2 miles away, will arrive about 8 seconds after the
detonation flash with a very strong three second wind blast. That delay is even greater farther away. That is a lot
of time to duck & cover IF alert and you should stay down for 2 minutes. If not near any target 'ground zero' you
will only, like the vast majority, have to deal with the fallout later.

● Government information and guidance is a vital resource in your response to a nuclear crisis, but for many
reasons it may be late, incomplete, misleading or simply in error. While evacuation might be prudent for
individuals who act quickly in response to a threat, governments will be slow to call for mass evacuations before
an event because of their potential for panic and gridlock. As past government calls for duct tape and plastic led
to sold-out stores, anxiety, and derision from the press, there will be great reluctance to issue similar alarms. If
you want to assure that you have adequate food, water & shelter for your family you must act BEFORE the
panic without first waiting for government instructions that may never come or as urgently as warranted. You
alone are ultimately responsible for your family.

● Filtering the air in your basement shelter won't be required. Air does not become radioactive, and if your
basement is reasonably snug, there won't be any wind blowing through it to carry radioactive fallout dust inside.
Simply sealing any basement windows and other openings prevents significant fallout from getting inside. To
improve both the radiation shielding inside the basement, and to protect the windows from being broken and
letting fallout blow in later, you should cover them all with wood, and then with earth, sandbags or solid masonry
blocks, etc. on the outside and even the inside too, if possible. If the basement air gets stale later on, you could
re-open a door into the upper floors of the closed house, or secure a common furnace air filter over an outside
air opening leading into your basement.

● Regarding fallout contamination, any food or water stored in sealed containers, that can later have any fallout
dust brushed or rinsed off the outside of the container, will then be safe to use. As long as the fallout dust does
not get inside the container, then whatever radiation penetrated the food/water container from the outside does
not harm the contents. If you suspect that your clothes have fallout on them, remove your outer clothing before
you come inside and leave them outside. A cheap plastic hooded rain poncho that can be easily rinsed off or left
outside is very effective. Have water and baby shampoo near the entrance to wash and thoroughly rinse any
exposed skin and hair. Exposure to fallout radiation does not make you radioactive, but you need to assure that
you don't bring any inside. If any are stricken with radiation sickness, typically nausea, it is when mild, 100%
recoverable and cannot be passed on to others. Before fallout arrives, you might also try to cover up items you
want to protect outside for easier rinsing off of the fallout dust later when it's safe to come out and do so. For
instance, if you have a vegetable gardening spot or cordwood for heating, you might try covering some of it with
plastic or tarp.

● If without sufficient time to acquire radiological instruments of your own, like survey meters, Geiger counters and
dosimeters, you'll need to be extra sure that your portable radios function properly from inside your shelter and
that you have plenty of fresh batteries stocked for them. Without radiological instruments, listening for official
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guidance about the radiation threat levels in your particular area will be the only way you'll know when it's 
becoming safe to venture out. It might also be the only way you'll know when you first need to take your initial 
maximum protective action. When not in use, they should not be attached to any outside antenna or even have 
their own antenna extended. And, they should be wrapped in any non-conducting insulation, like layers of paper 
or bubble wrap plastic and then stored in a metal container or wrapped in aluminum foil to minimize the potential 
of EMP ruining the electronics. Having back-up radios would be very prudent. With extra radios, you can have 
one always tuned to the closest likely target city and, if it suddenly goes off the air, that could be your first 
indication of an attack. Same thing if electricity suddenly went out, too.

● When fallout is first anticipated, but has not yet arrived, anyone not already sheltered should begin using their
N95 particulate respirator masks and hooded rain ponchos. Everyone should begin taking Potassium Iodide (KI)
or Potassium Iodate (KIO3) tablets for thyroid protection against cancer causing radioactive iodine, a major
product of nuclear weapons explosions. If no tablets available, you can topically (on the skin) apply an iodine
solution, like tincture of iodine or Betadine, for a similar protective effect. (WARNING: Iodine solutions are
NEVER to be ingested or swallowed.) For adults, paint 8 ml of a 2 percent tincture of Iodine on the abdomen or
forearm each day, ideally at least 2 hours prior to possible exposure. For children 3 to 18, but under 150
pounds, only half that amount painted on daily, or 4 ml. For children under 3 but older than a month, half again,
or 2 ml. For newborns to 1 month old, half it again, or just 1 ml. (One measuring teaspoon is about 5 ml, if you
don't have a medicine dropper graduated in ml.) If your iodine is stronger than 2%, reduce the dosage
accordingly. Absorption through the skin is not as reliable a dosing method as using the tablets, but tests show
that it will still be very effective for most. Do not use if allergic to iodine. Ideally, inquire of your doctor NOW if
there is any reason why anybody in your household should not use KI or KIO3 tablets, or iodine solutions on
their skin, in a future nuclear emergency, just to be sure there are no contraindications with other medications or
existing medical conditions.

● When you know that the time to take protective action is approaching, turn off all the utilities into the house,
check that everything is sealed up and locked down, and head for the shelter. You should also have near your
shelter fire extinguishers and additional tools, building supplies, sheet plastic, staple guns, etc. for sealing any
holes from damage. Your basement should already be very well sealed against fallout drifting inside. Now, you'll
need to seal around the last door you use to enter with duct tape all around the edges, especially if it's a direct
to the outside door.

● You don't need to risk fire, burns, and asphyxiation trying to cook anything in the cramped shelter space, if you
have pre-positioned in your shelter enough canned goods, can opener, and other non-perishable foods, that are
ready-to-eat without preparation. More food, along with water, can be located right outside your crawl space
entrance that you can pull in quickly as needed.

● For lighting needs within the shelter have some small LED flashlights or LED head-lamps to stretch your battery
life. Try not to have to use candles if at all possible. Bring in some books for yourself and games for the children.
Throw in a small/thin mattress, some cushions, blankets, pillows, etc.

● Toilet use will be via a portable camp toilet or 5 gallon bucket with a pool noodle that's been slit lengthwise to fit
on it as a seat. Bag liners, preferably sized for it, should always be used and a full-size and bag lined garbage
can should be positioned very close outside the shelter entrance for depositing these in quickly to minimize
exposure. Hanging a sheet or blanket will help provide a little privacy as shelter occupants 'take their turn'. The
toilet needs to have its new 'deposits' sealed up tight with the plastic liner after each use (kitty litter or sawdust
added good, too.) and hand sanitizer towelettes nearby. Use a very secure top on the bucket and position it
near the wall entrance with the outgoing upper air vent.

● Pets, and what to do about them, is a tough call if you fail to make provisions for them. Releasing pets to run
free is not humane, both for their potential to die a miserable death from radiation exposure outside and/or to be
a danger to others, especially with dogs running in the inevitable packs of multitudes of others abandoned.
Preparing for them is ideal, if truly realistic and not a drain on limited resources, while 'putting them down' might
eventually become a painful, but necessary reality if the disruption of food supplies becomes very long term.
'When An ill Wind Blows From Afar!' document below has more on protecting livestock, farms and gardens.
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● Boiling or bleach water treatments will be used for cleaning questionable water later for drinking. (This is for
killing bacteria, not for radiation contamination, which is never a concern for any stored and covered water
containers, same for sealed food.) Tap water recently put into clean containers won't likely need to be purified
before using. To purify questionable water later, bring it to a roiling boil for 10 minutes at least. If you don't have
the fuel to boil it, you can kill the bacteria by mixing in a good quality household bleach at the rate of 10 drops
per gallon, and letting it sit for at least 1/2 an hour. The bleach should be at least 5.25% pure, like Clorox, but be
sure it has no additives such as soap or fragrance. You can later get rid of the flat taste from boiling, or some of
the chlorine taste when using bleach, by pouring it from one container to another several times.

● There's much more that can be learned to better understand what you are up against and to acquire to help
your family survive and to better endure all of this. While time allows, and if the Internet is still up & running, task
someone with getting and printing out this additional information and watch the Civil Defense films.

The Good News About Nuclear Destruction! http://www.ki4u.com/goodnews.htm

When An ill Wind Blows From Afar! http://www.ki4u.com/illwind.htm

Physicians for Civil Defense http://www.physiciansforcivildefense.org

Nuclear Effects & Fallout Shelters FAQ http://www.radshelters4u.com

Nuclear War Survival Skills (30mb manual) http://www.ki4u.com/nwss.pdf

"Know What To Do" 3 minute PSA video http://www.youtube.com/watch?v=QhDi0zoTcSo

Core shelter video by Cresson Kearny, NWSS author https://www.youtube.com/watch?v=XLyZAVtObLU

Civil Defense films made during the Cold War. Old fashioned, but physics and tactics of radiation protection are
timeless.

Survival Under Atomic Attack http://www.archive.org/details/Survival1951

Duck & Cover Training for Children http://www.archive.org/details/DuckandC1951

All About Fallout http://www.archive.org/details/AboutFal1963

Study of a nuclear test at Nevada Test Site http://www.archive.org/details/Operatio1964

If still available and enough time to be overnight shipped your own radiation detection and monitoring
instruments, potassium iodide (KI) anti-radiation pills, Nuclear Survival handbooks, etc., check at...

http://www.ki4u.com/products1.php

● BOTTOM LINE:

When the TV or radio program switches abruptly to an terse announcement saying: "We Interrupt This
Program For This Special Bulletin!", and your kids look up to you with questioning wide-eyes and eager for
assurances, know then that you are confidently ready for them with your own Action Plan ready to go! That's
what this is all about... saving our families!
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This guide was purposely designed with the sober realization that the overwhelming majority of our fellow Americans 
would not be compelled to read such a guide until a nuclear crisis was imminent and, unfortunately, their preparation 
options and time to do so then would be very limited. www.ki4u.com and other prepper suppliers will again be quickly 
sold-out, as all were after 9/11 and Fukushima. This guide will be the best/only help that we can offer then. If you are 
fortunate enough to be exploring your family preparation needs and options before such a future national crisis, there 
is much more that you can and should do now to insure that they are even better prepared.

#7 - LIST OF SUPPLIES TO ACQUIRE LOCALLY 

If stores are still at all stocked, and safe to go to, try to buy as many of the following items as possible... 
IMMEDIATELY! There are no quantities listed here on the food items below as family size varies and because, as the 
emergency and panic widens, many items will become quickly sold-out or quantities restricted and you'll need to try to 
get more of what does remain on the shelves. At a minimum you should be looking at two weeks of provisions, but 
much better to be aiming for two months or more. The reality is, if/when we are attacked, it could be a very long time 
before anything is ever 'normal' again, especially at any grocery stores. Hurricane victims can attest to the prolonged 
misery and disruptions from such a localized disaster, even with the rest of the country still able to help out. Nobody 
can begin to imagine how bad the suffering could be, and for how long, if nuclear weapons have gone off... and in 
multiple locations!

The half-dozen top listed and UNDERLINED items below you'll also use some while in the shelter that 2-3 days. They 
are mostly ready-to-eat that requires no cooking or preparation, just a can opener at the most. (The iodine solution is 
included here because of its importance for its thyroid-blocking topical use detailed above, IF you do not have KI pills, 
but it's NEVER to be ingested or swallowed.) The other foods listed below there are better cost/nutrition staples for 
later use during the extended recovery period. Then follows general non-food supplies, tools and equipment.

Go Acquire It All Now QUICKLY!

Better to risk being a little early when securing your families essential food and supplies, rather than a few hours too 
late and going home empty-handed... 

Ready-to-eat foods (granola/energy/protein bars, snack-paks, raisins, cheese, etc.) 
Some perishable foods (breads and fruits like bananas, apples, oranges, grapes, etc.) 
Canned goods (soups, chili, vegetables, fruit, tuna, meats, beans, peanut butter, etc.) 
Assorted drink mix flavorings (with no cold drinks, just plain water, kids will appreciate it!) 
Plenty of potent Multi-Vitamins, Vit C, Pepto Bismol, aspirin, tylenol, other OTC meds, etc. 
Iodine solution, like Betadine (16 ounces)- NOT TO BE INGESTED OR SWALLOWED!

Largest sacks of rice, beans, flour, potatoes, pasta, quick oats and other grains 
Multiple big boxes of dried milk (Could include/use some inside shelter, too.) 
Multiple big boxes of pancake and biscuit mix & syrup 
Large bag of sugar and jar of honey 
Large 2 gallons or more of cooking oil 
Baking powder & soda & yeast & salt & spice assortment pack 
Bottled water (especially if home supplies not secured yet)

Paper or plastic plates/bowls/cups/utensils and paper towels 
Quality manual can opener, 2 if you don't already have one at home 
Kitchen matches and disposable lighters 
New metal garbage cans and liner bags (water storage & waste storage) 
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5 or 6 gallon bucket and smaller garbage bags sized for it (toilet) 
Pool noodle to cut slit lengthwise to fit as seat for toilet bucket 
Toilet paper and, if needed, sanitary napkins, diapers, etc. 
Baby wipes (saves water for personal hygiene use) 
Flashlights (ideally LED) and more than one portable radio 
Plenty more batteries, at least three sets, for each of the above 
Bleach (5.25%, without fragrance or soap additives) 
Alcohol and Hydrogen Peroxide and hand sanitizers 
Prescription drugs filled, and as much extra as possible 
First aid kits and Fire extinguishers 
At least a couple inexpensive N95 particulate respirator masks for each member 
Cheap plastic hooded rain ponchos for everyone 
Water filters and all other camping type supplies, such as portable camp toilet, 
cook stove and fuel, ammo, etc., if any sporting goods stocks still available. 
And, of course, rolls of plastic sheeting, duct tape, staple guns, staples, etc. 

Some Final Thoughts...

As mentioned above, this guide was written assuming it would not be read by the majority of its intended audience 
until a nuclear crisis is already fully upon us--when remaining time and resources to prepare will be extremely limited, 
maybe with only hours remaining before 'the music stops'. 

For that reason, the food, equipment and supplies listed above in #7 has been restricted to only the most typically 
available from local resources. 

If you are fortunate enough to be reading this well before a nuclear threat (or other major disaster) occurs or appears 
imminent, there's a great deal more that you can and should do beyond the scope of this brief guide. 

Surviving the initial threats of a nuclear 'event' and radioactive fallout is relatively easy with the proper knowledge and 
even the most modest of preparations, as we've detailed above. 

The ongoing bigger challenge, though, will be the one brought on by the extensive and much longer-lasting disruptions 
of services after you survive the nuclear event and emerge safely once the fallout threat has diminished. 

You might go many months with little or no new food supplies, along with disruptions of water, sewer, gas, electric, 
and telephone services, little or no gasoline, and severely limited medical and banking services, law enforcement and 
fire protection. 

With more time to research, make plans, and order supplies, families are well advised to acquire more in-depth 
training, reference books, longer-term food and water stocks, fuel, medical supplies, personal security, communication 
equipment, radiation monitoring instruments, camping equipment, supplies and tools. Many informative web sites and 
suppliers make available all of the above, including military MRE's ready-to-eat meals, dehydrated and freeze-dried 
foods, as well as buckets of beans, rice, and grains. They also offer solar cookers, water purifiers and barrels, 
compost toilets, comprehensive medical kits and antibiotics, shortwave and local two-way radios, perimeter alarms, 
alternative energy and heating systems, fuel preservatives, long-term packaged seeds, etc. Survivalblog.com has 
many of the best outfits advertising there. For radiation meters, dosimeters, KI tablets, nuke prep guides, etc., see 
www.ki4u.com. 

If all of this preparation seems daunting, here's one strategy to make it a little less overwhelming: Think in two's. First, 
acquire all the equipment and supplies your family would need to survive for two weeks if totally cut off from stores and 
utility and municipal services. It might help to consider all you would need during an extended camping trip in any 
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season. Then, once you've accomplished that, expand your preparations and supplies to meet the goal of surviving at 
home for two months with no utilities or services. After that, continue adding provisions for two more additional 
months, with the eventual goal of gathering enough supplies so that your family can survive under these distressed 
conditions for a year or more. 

A year might seem like overkill, but you'll no doubt discover that in any disruptive event, numerous friends, neighbors, 
and relatives will be in need and you will want to help them if you can. Of course, ideally, they should also be 
preparing their own families for surviving coming disasters, so sharing this information with them might help get them 
started. Also, for your own family's security, you always want to try to surround yourself with a buffer of like-minded 
people who are also doing the right things to prepare so they will become helpful allies instead of only a drain on your 
limited resources. Reality is, they could possibly even become an outright threat for your family retaining enough 
supplies for the full duration if difficult circumstances were to drag on and became ever more desperate. 

Some are e-mailing the link to this guide, or printing up extra copies of the pdf version of this guide and mailing it out, 
with a quick note; "Hope you never need this information, but just-in-case, keep it handy." Few recipients find that low-
key approach offensive or alarmist, and many have reported back to us that they were very grateful. Others have 
printed up extra copies for church members, school or work and still others with the intent to anonymously distribute 
them to all their neighbors surrounding them if/when a nuclear crisis looms. Point is, you want everybody you care 
about, and those near and around you, to be preparing, it's both better for them and your families security. Also, 
everyone that does prepare will be one less family then later standing in line for hours (or days) ahead of others who 
failed to prep, awaiting a hoped for arrival of a FEMA handout of food or water. Being prepared makes a ton of sense 
and will one day soon be seen by all, many painfully, perhaps even fatally, as clearly obvious and self-evident. 

If you're trying to convince yourself or a spouse to make the investment in prep equipment and supplies, also keep in 
mind this fact: Many of the supplies save money because buying in bulk and stocking up now is less expensive than 
buying smaller quantities later, especially as inflation ramps up and/or shortages appear. Further, if nothing bad ever 
happens, you can eventually eat the food and use most of the supplies, like toilet paper, fuel, etc., so they won't go to 
waste. 

They will also be useful in many disasters besides nuclear events. For example: 

Job loss -- Having two to four months of food at home would certainly relieve much of the stress of losing your 
job and being without an income while looking for another. 

Pandemic -- We could someday see a deadly virus unleashed, like Ebola, that would require families to self-
quarantine themselves at home for many weeks to avoid catching the disease. Having these supplies and 
having made these preparations would make that extremely difficult time more endurable. 

Natural disasters, economic dislocations, civil disruptions -- Your family could ride out any number, or cascading 
combination, of these events in much better shape if you are sufficiently prepared. 

Being prepared and stocking up makes sense on numerous levels, especially during this age when costs for many 
essentials, such as food, fuel, and ammunition, will surely only continue to increase. Stocking up now both saves 
money today and may well save your family itself tomorrow. 

How People Act in Times of Trouble 

When tough times come, you'll likely discover that people today, overall, are not as resilient as they were in times past. 
For many of us, our grandparents generation included a higher percentage of self-reliant rural folks who both 'made 
do' on less while growing and raising their own food. Today, most people are far removed from the land and the 
routine of being responsible for producing their own food; many even have a dangerous government-dependent 
mentality of entitlement. Fact is, the morality that both sustained and restrained previous generations during tough 
times is not as widely embraced in this present population. As a result, many people will more quickly rationalize theft, 
robbery, looting, and rioting when they fear hunger and deprivation. Crime is already a problem today--even with 
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nobody being hungry, and with law enforcement in place. Crime, then, could explode when hunger threatens and law 
enforcement is overwhelmed. It is therefore prudent for anyone making serious preparations to also include plans for 
maintaining their own security if law enforcement is either unavailable or cannot keep pace with the demands of 
exploding lawlessness. If you do not own or use guns, I would strongly urge you to re-evaluate your personal security. 
If you find it lacking, acquire some guns and ammunition immediately, after getting some safety and practical tactical 
training in their use. Ask at your local gun store for advice on defensive arms and to point you to local resources for 
that essential training. 

For those who already have weapons, be sure they are effective models and calibers for self-defense, and that you 
have stocked plenty of ammunition and high-capacity magazines, if needed. Weapons and ammo will quickly 
disappear, or they will become prohibitively expensive or restricted, once their essential need is suddenly more widely 
recognized. 

Financial Concerns 

Once you are well on your way to acquiring your family's preparation tools, equipment, and supplies, consider 
acquiring extra items to help others and/or to use as future barter goods. You might be able to trade extra water filters, 
garden seeds, survival books, fuel preservatives, flashlights, batteries, antibiotics, or ammo for other needed products 
or services. Some people are even converting a modest percentage of their traditional paper investments into some 
gold or silver coins for trading purposes, as well as for prudent wealth diversification. Having wealth in forms other 
than solely paper dollars, plastic credit cards, or a 401k account might make the critical difference in one day being 
able to buy scarce gas or get your gravely ill child to the front of a mile-long line to see the only overworked doctor or 
dentist or pharmacist in town. It'll sure beat only waving around your last mutual fund or bank statement then. 

A Final Word 

To better avoid unhealthy and overwhelming angst worrying about which future crisis is more/less likely or first, keep in 
mind that most of your preps will serve you well regardless of what specifically causes any future disruptions.

Once you've started making these preparations, strive to stay balanced. Thank God that you have begun, try to 
awaken others, and begin to confidently relax in your new alert status. You'll then be able to even more fully enjoy life 
with your family knowing that you're firmly on the road to better being able to handle just about any event that might 
occur in this quickly changing world. Getting prepared is all about banishing fear, it's insurance against an uncertain 
future so that you're sleeping sounder at night knowing your families basic essential needs are better covered. 

"A prudent man foresees the difficulties ahead and prepares for them; 
the simpleton goes blindly on and suffers the consequences." - Proverbs 22:3

Shane Connor is the CEO of www.ki4u.com. 
Consultants and developers of Civil Defense solutions to Government, NPO's and Individual Families. 

We've been promoting Nuclear Civil Defense Training of the public for well over a decade! 
See where our proposal was voted & ranked #1 a year before Fukushima, here at...
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http://preparedness.ideascale.com/a/ideas/top

"KI4U's practical family nuclear disaster guides and essential resources address a critical void in our nations 
nuclear preparedness. 

For over a dozen years they've been the model of what I'd of liked to of seen DHS and FEMA doing all along in 
a very big way nationwide." 

Allen Brodsky, Sc.D., CHP, CIH, Diplomate, American Board of Radiology, Adjunct Professor of Radiation Science, 
Georgetown University 
Handbook for Survival: Saving Lives During Radiation Release and Other Disasters 

Former: 
- Senior Scientist at Science Applications International Corporation (SAIC), McLean, VA
- Senior Health Physicist at U.S. Nuclear Regulatory Commission (NRC), Washington, DC
- Tech Director Radiation Medicine Unit, PBU Hospital, managed plutonium contaminated patients
- Radiation Hazards Physicist at U.S. Atomic Energy Commission (AEC), Washington, D.C.
- Physicist, Radef Officer at Federal Civil Defense Administration, training responders in fallout
- Physicist, 2nd H Bomb Test at Bikini Atoll measuring prompt neutron spectra & dose vs. distance
- Physicist, 1st H Bomb Test at Enewetak Atoll measuring prompt gamma radiation signals
- Head, Health Physics Unit at Naval Research Laboratory, Washington, D.C.

Everyone is invited to copy, post, print, and distribute this 'WHAT TO DO IF A NUCLEAR DISASTER IS IMMINENT!' 
guide anywhere, as long as they do so without charging anything for it. It must be reproduced in entirety, including this 
notice, and not be altered or edited. To contact the author with comments, e-mail: Shane Connor at webmaster@ki4u.

com. This guide will be continually 'fine-tuned' so, before distributing it, download it fresh from http://www.ki4u.com/
guide.htm or to print out, use this PDF version here http://www.ki4u.com/guide.pdf 

Last Update: 10/20/2016
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Chapter 3: 

Biological Weapons 

Biological weapons consist of living organisms, generally microscopic, which can be 

employed to harm an enemy by either making him sick, or damaging the livestock or 

plants he depends upon to survive. There is a wide range of diseases that could be 

employed as weapons. Indeed, almost any contagious disease might be so employed. So 

it is hard to give a complete list without creating a medical textbook of various obscure 

but communicable pathogens. That said, some are more likely to be used by terrorists 

than others due to the ease with which they can be handled, grown, or delivered, as well 

as features like being very deadly or possessing greater infectious capability. 

Most biological agents will be greatly weakened, if not killed outright, by exposure to 

the wind and sunlight. The one exception to this is anthrax which is highly resistant to 

damage from environmental conditions that would kill other pathogens. As Colonel 

David Franz, researcher at the US Army’s Ultra Secure Lab for Defense Research, noted, 

“If you look at the countries that have attempted to proliferate biological agents over the 

last 50 years, anthrax comes out at the top in every case. I believe that’s because it’s so 

very, very stable. It’s the most stable biological organism.”66 

However there are steps that might be taken to enhance the ability of pathogens to 

withstand environmental conditions or have resistance to antibiotics. These would create 

even deadlier forms of diseases and offer some chilling possibilities for terrorists. 

Bacteria and some other pathogens have the ability to develop resistance to antibiotics 

when exposed to small amounts of the chemicals over time. This can cause an antibiotic 

that previously could be used to treat a disease to become impotent for fighting the  

 

66“Germ Warfare Weapons of Terror ,”PrimeTime, ABC News, February 25, 1998. 
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disease. With this goal in mind, there have been suppositions that countries 

developing biological weapons would desensitize bacteria to make them a more effective 

weapon. This has come to be called, in the common parlance, as “weaponizing” the 

biological warfare disease. 

The catch to weaponizing bacteria is that it leaves the developers without an 

antibiotic to use to protect their own forces as well as the researchers working with the 

material. One mistake and there is a catastrophe in the developer’s ranks.  

And, if bacteria show signs that they have been desensitized, an enemy will have 

clear proof that an attack has been mounted, and that the attack has come from a 

sophisticated enemy rather than a madman working alone is his basement or from a 

natural outbreak. In effect weaponized bacteria leave a clue that might be traced back to 

the attacker. 

For these reasons, the use of desensitized agents may be less likely than many experts 

have feared would be the case. 

Bioengineered “Bugs” 

The terrorist use of “bioengineered” pathogenic microorganisms is a very real cause 

for concern.  By tinkering with the arrangement of the genetic material in a pathogen, the 

pathogen can be designed to target specific population groups while leaving other 

population groups unaffected.  More importantly, the virulence of the pathogen can be 

significantly increased so that its deadly effect is more far-reaching.   

The potential for the future development of a disease that tends to attack one ethnic 

group exclusively by targeting them genetically is a possibility. Such a biological weapon 

might hold great appeal to a government whose population was principally composed of 

citizens of another race. In such a case, the disease would kill off one group while 

causing little or no harm to others. And thus any compunction about not using a weapon 

because of the dangers posed to ones own population is now vanishing. Such a plague 

might prove to be the ultimate “ethnic cleansing” tool of the future, especially in the 

hands of a madman. 

The idea of creating weapons tailored to kill one ethnic group are far from new. The 

US Army’s Decontamination of water containing Chemical Warfare Agent, published in 

1975, told readers: “It is theoretically possible to develop so-called ‘ethnic chemical 

weapons’, which would be designed to exploit naturally occurring differences in 

vulnerability among specific population groups. Thus, such a weapon would be capable 

of incapacitating or killing a selected enemy population to a significantly greater extent 

than the population of friendly forces.”  

The only difference between the time the army manual was written and now is that 

today technology exists that might make it possible to bring this nightmare to life through 

genetic engineering of diseases matched up to the DNA of a targeted ethnic group. 



  77  

Bioengineering holds the promise of tailoring a disease to attack an enemy population but 

not that of the user. 

Bioengineering, tinkering with the arrangement of genetic materials in an organism, 

can also be used to increase the virulence of a disease. The substitution of a gene here and 

there in a bacterium might conceivably create a much deadlier form of a common 

disease. Or such tinkering might create a disease from a common bacteria like E. coli 

which normally lives peaceably within the human digestive tract. Such a new disease 

could be super deadly due to the fact that the human body has little natural resistance to 

the normally benign disease. 

As Commander Steven Rose put this situation in 1989, 67 

The outlook for biological weapons is grimly interesting. 

Weaponeers have only just begun to explore the potential of the 

biotechnological revolution. It is sobering to realize that far more 

development lies ahead than behind.  

If this prediction is correct, biotechnology will profoundly alter the 

nature of weaponry and the context within which it is employed. 

During World War II and the Cold War, the United States, the 

United Kingdom, and the Soviet Union developed and field-tested 

biological weapons designed to attack people and food crops over vast 

areas. During the century ahead, as our ability to modify fundamental 

life processes continues its rapid advance, we will be able not only to 

devise additional ways to destroy life but will also become able to 

manipulate it - including the processes of cognition, development, 

reproduction, and inheritance. A world in which these capabilities are 

widely employed for hostile purposes would be a world in which the 

very nature of conflict had radically changed. Therein could lie 

unprecedented opportunities for violence, coercion, repression, or 

subjugation. Movement towards such a world would distort the 

accelerating revolution in biotechnology in ways that would vitiate its 

vast potential for beneficial application and could have inimical 

consequences for the course of civilization.  

It seems likely that the time outlined by Rose is here. Even as you read this, it is more 

than likely that somewhere someone is working on engineered disease that may be 

employed as a weapon in the near future. 

 

67 Commander Steven Rose, “The Coming Explosion of Silent Weapons,” (Naval War College Review, 

Summer 1989. 
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Terrorism’s New Tactics 

Biological agents have one big plus over other weapons: Biological weapons are 

often self-replicating. That means, given the right conditions, the effect of a disease 

becomes greater as it is passed from one host to another, multiplying its effect.  

This ability can be enhanced by careful deployment of the weapon. For example, a 

terrorist releasing disease spores at an airport terminal during the Christmas rush, or at a 

large university before Spring break, could expect the effects of his attack to be spread 

nationwide and perhaps even worldwide. And because of the delay in time before 

symptoms occur, it would be hard for authorities to do anything to stop such an attack 

until it had made great progress in spreading itself. 

As the US Congress noted in 1996,68  

Many developing countries see biological weapons — like chemical 

weapons — as having a twofold utility: as a “poor man’s atomic 

bomb,” intended to deter attacks from stronger, unconventionally 

armed neighbors; and as a relatively cheap force multiplier that can 

help compensate for shortcomings in conventional arsenals.  

Because much of the same biotechnology equipment employed by 

modern pharmaceutical programs or laboratories associated with 

modern hospitals can be used to foster a biological weapons program, 

identification of an offensive biological warfare program can be 

extremely difficult. Most equipment used in BW-related programs has 

legitimate applications, providing potential proliferators with the 

ability to conceal BW activity within legitimate research and 

development and industrial programs. The manufacture of vaccines 

for human or veterinary use can camouflage the production of large 

quantities of BW agents.  

A number of experts speculate that terrorists might acquire 

biological agents more easily than chemical agents. And both BW and 

CW would be far easier to develop than nuclear weapons…. 

BW agents are relatively easy and inexpensive to produce for any 

nation that has a modestly sophisticated pharmaceutical or 

fermentation industry. Mass-production methods for growing 

cultures are widely used in the commercial production of yogurt,  

yeast, beer, antibiotics, and vaccines. Almost all equipment needed 

for the production of pathogens and toxins is dual-use and available 

 

68 1996 Congressional Hearings, Intelligence and Security. 
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on the international market, increasing the potential for concealing 

illicit activities under the cover of legitimate production. 

Dispersal and Detection 

Dispersal methods for biological weapons used by terrorists might be very insidious 

and nearly undetectable. In the August, 1986, issue of American Philatelist, Ann L. 

Clark, James P. Dinning, and L. P. Elliott noted that many microorganisms responsible 

for various intestinal and respiratory diseases can be transmitted through the mail, living 

on the materials in the stamp and envelope adhesives. The bottom line of the article was 

that disease might conceivably be spread from the sender of a letter to the receiver. 

Such accidental transfer of disease through the mail might easily be enhanced through 

deliberate addition of deadly spores to the adhesive of return envelopes or in the form of 

powdered spores placed on the surface of a letter. In such a case, terrorists could use a 

mass mailing for a contest or other apparently legitimate survive to quickly spread a 

disease across an entire continent. 

With advances in biological engineering, ever greater population densities, and more 

efficient methods of spreading diseases that are used as weapons, it may be that, in the 

near future, biological weapons may become a greater threat to the world than is posed by 

nuclear devices. 

The other disadvantage to combating biological weapons is that they’re hard to detect 

because of the similar DNA that comprises everything else. It becomes very difficult to 

separate the false alarms from the real threats with current detection technology. A 

detector has to sort out very similar bacteria and viruses that we encounter every day 

without harm, and those rare and deadly ones that might be employed as a disease. While 

the US military as well as universities around the US are currently working to develop 

such a system, machinery now deployed in key areas around the US is both massive 

(about the size of a truck), expensive, and slow. Additionally it most likely gives a lot of 

false alarms. 

Nevertheless researchers are hopeful that we will soon have systems in place in major 

cities within the next few years and, by 2010, a “detector on a chip” which will be small 

and cheap enough to deploy about anywhere in the world, much like today’s smoke 

detector. 

But until that time, human beings are the proverbial canaries in the coal mine, alerting 

authorities that there is a problem by showing the symptoms of this or another deadly 

disease. 

So as things stand today, detection of a biological attack is difficult. The human body 

is constantly accosted by microscopic protozoa, bacteria, viruses, and other assailants, 

many of which are harmless in small numbers, but which will cause sickness and may 

even be potentially deadly to those who encounter them in larger numbers.  
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Identifying Attackers 

Biological agents can also be hard to trace back to their source of origin. An agent 

that occurs naturally in an area is especially hard to track and whether or not an attack or 

natural outbreak has occurred may be impossible to determine as well. For this reason, 

those wanting to mount secret attacks with little fear of retaliation might do so with a 

carefully chosen biological weapon. 

Some researchers in Panama, for example, claim that in 1988 the US Army introduced 

the Aedes aegypti mosquitoes into the area as well as brucellosis (an irregular fever that 

one contracts through infected food and milk products); and echninococcosis. But 

whether this is the case or whether the diseases and mosquitoes simply returned due to 

poor sanitation during the invasion of the country is impossible to prove. (And the 

tendency of smaller countries to make endless, outlandish, and ungrounded similar 

charges regarding such occurrences does little to help. Most international press services 

now ignore such stories because the charges are apparently fabricated on a regular basis.) 

This isn’t to say that the US Army has done nothing suspicious. During 1965 the 

military apparently conducted mass experiments to determine the potential spread of 

biological weapons in urban areas. Live microbes were released at the Washington 

national airport and in the New York subway system “to see how the bacteria survived 

and spread as people went about their normal routine.”69  

The virus itself was thought at the time to be benign; only later was it found that there 

had been an unusual number of respiratory sufferers who became ill during the days 

following the release — with a handful of them dying. Even so, it was possible to put the 

cause and effect together only by carefully comparing the date of the test to the reports of 

death and illnesses. 

In the early 1990s, open-air tests were conducted at Dugway Proving Ground and 

Fort Wingate. More than 170 such tests are suspected to have been conducted in these 

and possibly in other locations in order to evaluate the performance of experimental 

biological detection equipment. There have also been charges that genetically altered 

influenza viruses have been tested in containment chambers at Fort Detrick.  

The US Army appears to be the second largest funder of biological research in the 

world with a budget that rivals or exceeds that of most pharmaceutical companies and 

universities. Some university research programs are also funded by the army. In 1989, for 

example, it was learned that the anthrax research program conducted by Curtis Thorne at 

the University of Massachusetts was fully funded by the army.  

The Army’s work is part of the Medical Research and Development Command at 

Fort Detrick which includes nine major research and development laboratories. The labs 

 

69 Jim Carlton, “Of Microbes and Mock Attacks -51 Years Ago, The Military Sprayed Germs on U.S. 

Cities,” Wall Street Journal, Oct., 26, 2001. 
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involved with military microbes are believed to be the Latterman Army Institute of 

Research at San Francisco, the Medical Research Institute of Infectious Diseases at Fort 

Detrick, and the Walter Reed Army Institute of Research in Washington, DC. 

Some believe the US government programs may extend further into the fabric of this 

country’s commercial industries. When a Russian team arrived in the US in 1994 to 

conduct inspections under the mutual inspection agreement, the Russians insisted on 

seeing the pharmaceutical giant Pfizer’s plants in Terra Haute (Indiana) and Groton 

(Connecticut). 

How much of the work being done is aimed at defensive work and how much is 

toward the development of actual biological weapons is impossible to determine. It could 

be that the US government is engaged in purely defensive work — or purely offensive. 

Most likely it is somewhere between the two extremes. But this inability to determine 

how deeply a country is immersed in the development of biological weapons is part of 

the insidious nature of these agents. Nor are the Americans the only ones with massive 

biological weapons research.  

The Russians are generally believed to have engaged in an even more advanced germ 

warfare research program than the US or any other country. The greatest buildup of this 

program occurred during the Cold War. Unfortunately little is publicly known about 

these programs (other than what Soviet defectors have testified to before Congress), 

though additional information is slowly leaking out from countries that were once 

members of the former Soviet Union. 

Genetically modified and cultured diseases aren’t the only way to create potent 

biological weapons. Mother Nature has a lot of tricks up her sleeves, even though it 

wasn’t that long ago that the medical community thought the conquest of deadly diseases 

was on the horizon. During the 1970s, medical researchers often boasted that science had 

brought mankind victory against infectious disease with the conquest of all diseases being 

just a matter of time. With the apparent conquest of the polio virus, smallpox, diphtheria 

and other diseases having been accomplished, and the parasite that caused malaria in 

apparent retreat, they had reasons to be optimistic. 

This attitude started to erode with the emergence of Lyme and Legionnaires’ disease 

followed by AIDS and the recent appearance of drug-resistant versions of older diseases 

like tuberculosis and staph infections. Abruptly scientists ceased to speculate about when 

infectious diseases would be wiped out and started to wonder when and where the next 

deadly new plague would appear.  

Health workers watched nervously as Marburg and Ebola viruses erupted in Africa; 

fear spread as the Junin, Machupo and Sabia viruses appeared in South America. There 

were even threats without names; in 1994 a virus known simply as “X” jumped from the 

rain forest in southern Sudan to kill thousands and then just as quickly disappeared, 

leaving epidemiologists scratching their heads as to when and where it might appear next.  
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Possibly there are similar viruses waiting to be discovered in the wilds of Africa and 

South America. “We probably are seeing only the tip of the iceberg in the number of 

viruses that can exist in humans,” says Prof. Stephen Morse of Rockefeller University, an 

expert on Ebola. “AIDS and Ebola may be just cautionary warnings of many other killer 

viruses that could suddenly flash through the human population as a result of genetic 

mutation or social changes that favor the disease.” And Prof. Richard Courtney of 

Pennsylvania State University maintains that, “Emerging viral diseases are becoming 

more frequent, not less.” 

The fearful thing about this is that any country that can obtain samples of such 

diseases and learn to efficiently spread them will have a powerful weapon. And no one 

doubts that hunts for such diseases are underway, even though the quests are kept in the 

strictest secrecy by those involved. 

Mechanical Delivery Systems for Biological Weapons 

For a time it was assumed that terrorists would not employ biological weapons 

because they would be effective only if they created large number of casualties. 

Generating just a few victims, it was argued, would only result in massive retaliation. 

Those who thought this were wrong: For some terrorists, simply killing a few people, and 

generating lots of fear and publicity in the process, achieves the goal they wish.  

Thus we have witnessed the anthrax attacks of 2001, with more to follow in all 

likelihood, given the poor performance demonstrated by government officials both in 

detecting such an attack as well as in dealing with it. In addition to becoming more 

common in the future, attacks are also likely to become more massive.  

The reason for this is that equipment that can create large amounts of bacteria or 

viruses and then convert them into their “spore” form is becoming more common. As 

such equipment and techniques become more commonly available, the ability to employ 

these weapons with devastating results will become more likely. 

Spores can be stored in a wide variety of temperature conditions and over long 

periods of time as well. Delivered in a form resembling dust, spores can be carried some 

distance by the wind as well. This makes it practical to attack an enemy with spores 

delivered in fragmenting warheads on rockets or from bombs dropped by aircraft as well 

as through various types of aerosol sprays. In short, today’s aircraft and rockets have 

become ideal deliver vehicles for biological weapons. 

Because of the compactness of spores, it is also practical to deliver them covertly. A 

small briefcase, for example, might easily carry enough anthrax spores to nearly wipe out 

a small city. Terrorists climbing to a high, upwind area might quickly devastate a town 

without any need for rockets, aircraft, or other vehicles. The attacker could simply go to a 

high building or hill, shake out the contents of his briefcase while wearing a protective 

mask, then retreat upwind to decontaminate himself. Only later would those in the city 

learn of what had been done to them. 
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Some diseases seem especially suited for terrorist use as well. The ever-present air-

conditioning ducts found in large buildings and ships create a perfect breeding ground for 

Legionnaires’ disease bacteria which might be surreptitiously introduced into the systems 

by a terrorist. 

Since the anthrax attacks in 2001, it has become abundantly obvious that placing the 

spores of a disease into an envelope and mailing them to an enemy is a tactic a terrorist 

can employ. Many Americans (and residents of other nations) are now concerned about 

this danger, even though it is relatively minor; therefore, some mention should be made 

of what to watch for with such attacks. 

Traditionally dangerous envelopes are produced on a “one off” basis. While it would 

be possible to send a mass mailing of anthrax-laced envelopes, it is doubtful that this will 

happen due to the large number of employees that would need to be involved in such an 

operation.  

According to terrorist experts, there are key signs to watch for in letters that might 

contain dangerous materials (including but not limited to biological and chemical 

weapons): 

• Excessive postage on the envelope 

• Handwritten or poorly typed addresses 

• Incorrect titles for business personnel 

• Title, but no name for the recipient 

• Misspellings of common words 

• Oily stains, discoloration, odors or crystallization on wrappers 

• No return address 

• Excessive weight 

• Lopsided or uneven envelope 

• Protruding wires or aluminum foil 

• Excessive security material such as masking tape, string, etc. 

• Marked with restrictive endorsements, such as “Personal” or “Confidential” 

If you receive a suspicious letter or package, avoid shaking or otherwise moving it. 

Instead, if you are holding it, place it on the closest surface near you. Alert any others in 

the area that you suspect the letter or package is dangerous. 

You should leave the area as soon as possible, and once in a safe place carefully wash 

your hands thoroughly with soap and hot water, blow your nose (to clear it of any spores 

that might have been inhaled), and then dial 911. Follow the instructions the authorities 

offer from there on out. Chances are it will be a false alarm, but these days it is better to 

err on the side of caution rather than become another victim to terrorism. 
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Vectors for Biological Weapons 

Another method of spreading disease employed as a weapon involves the use of a 

“vector”. A vector is simply a host or carrier that can be used to deliver the disease to the 

target population. The plague, for example, might be delivered by rats and the fleas on 

the rats. As a potential example, we have recently seen the spread of West Nile virus 

throughout the eastern U.S. seaboard, carried apparently by infected crows and other 

vectors.  In a terrorist attack scenario, these infected animals would be covertly 

introduced into a city where they would wander freely, exposing both the human beings 

as well as other animals which would then become secondary vectors.  

Mosquitoes, lice, ticks, and other vermin and parasitic plants and animals might all be 

employed as vectors. Mice that transmit the hantavirus, which normally live in fields and 

barns, could easily be bred, infected, and then released into urban areas by terrorists. 

However, exploiting vectors is tricky and quite complicated since it entails raising not 

only the disease itself but also carriers for it and then the delivery of both into a target 

area. All of this makes vectors less than ideal since very precise care is required to 

maintain an “arsenal” of such biological weapons and delivery of them in a covert 

manner is hard to achieve with anything but the smallest of attacks.  

On the flip side, attacks with vectors can be very safe for a country to use since the 

“aggression” can appear accidental. For example, a boatload of old tires being shipped 

from one country to another could transport disease-laden mosquito larvae in small pools 

inside the tires — an occurrence that often happens by accident in the best of 

circumstances. Even if inspectors realized the danger and confiscated the boat, the 

country launching the attack could always claim ignorance of the problem, apologize, and 

most likely be out of danger of a counter-attack. (Such contamination has taken place in 

the past. For example the Asian tiger mosquito was imported into the US in used Asian 

tires. Since arriving in America, the insect has spread and established itself in at least 17 

US states.) 

A chilling potential for terrorism is to employ suicidal terrorists, or unwitting victims, 

as vectors. In such a situation, a terrorist might infect himself with a highly contagious 

disease, and then board an airplane. Coming into the US as a tourist, he would then 

frequent as many public gatherings as possible while he was contagious. His attack would 

most likely cost him his life. But as demonstrated on Sept. 11, 2001, today’s terrorists are 

willing to do just that, if it enables them to take their victims to the grave with them. 

  



  85  

 

Chapter 4: Probable 

Biological Weapons 

Unfortunately, there are any number of diseases that might be harnessed as biological 

weapons. Indeed, just about any disease might conceivably be so used. However there are 

some contagions that are more ideal than others because they are highly contagious, are 

easily cultured, are very resistant to environmental conditions, are hard to treat, and/or 

hard to kill with common disinfectants.  

That said, here is a list of the diseases most likely to be (if not already having been) 

employed as biological weapons by terrorists. Please note that while some information is 

given in these descriptions as to how to treat or disinfect areas contaminated by these, a 

subsequent chapter will deal more fully with decontamination techniques as well as 

methods of filtering microbes, use of protective equipment, and full-scale 

decontamination techniques. 

Anthrax 

Also known as splenic fever, malignant pustule, or woolsorters’ disease, anthrax is an 

acute, infectious disease of animals as well as human beings. Anthrax is caused by 

Bacillus anthracis, an organism that forms highly resistant spores that can remain 

dangerous for decades in contaminated soil or other materials. This agent is easy to 

create and stores almost indefinitely under the right environmental conditions, and 

can last for decades if not centuries in moist earth; it can also be easily delivered to a 

target in a dust form that creates casualties when it is inhaled. This is one the most 

dangerous diseases you could face in terms of bioterrorism. That said, Anthrax can be 

controlled so do not panic and assume all is lost if this pathogen is exploited by terrorists.  
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Delivery: Biological terrorism would most likely be mounted with pulmonary 

anthrax which  affects the lungs and pleura. This results from inhaling anthrax spores 

which often results naturally in areas where hair and wool are processed. Spores 

delivered in a terrorist incident would probably be in a dry, powdered form looking 

something like dried cocoa. The human lethal dose is between 8,000 and 10,000 spores 

— one heavy whiff of air laced with the dust.  

Anthrax can be transmitted to humans who travel through spore-contaminated brush 

or come into contact with objects that are contaminated; simply walking through 

contaminated grass or brush is dangerous. Because of the hardiness of the spores, areas 

can remain contaminated for decades. For this reason great caution must be exercised 

in venturing into areas that have been contaminated with this biological agent.  

Symptoms: Anthrax generally has a 1 to 5 day incubation period before a victim 

exposed to the spores becomes ill. However signs of illness may appear as early as 12 

hours in some individuals. Symptoms include tightness of the chest and the symptoms 

of a cold. Often victims will appear to recover temporarily (this is known as the 

“Anthrax eclipse”); until day four of the illness when victims will die from anthrax 

pneumonia. Unfortunately this form of anthrax usually runs a rapid course and almost 

always ends in death.  

The peracute and acute forms generally end with death occurring within a day or two. 

Subacute forms of anthrax either lead to death in three to five days (or sometimes longer) 

or to complete recovery after several days, depending on the overall health of the victim 

and the exposure to the agent. Peracute is the most intense form of anthrax followed by 

“acute anthrax”, subacute (or internal anthrax), and chronic or localized (external) 

anthrax. In the acute forms symptoms include excitement and a rise in body temperature 

followed by depression, spasms, respiratory or cardiac distress, trembling, staggering, 

convulsions, and death. Bloody discharges sometimes come from body openings, and 

edematous swellings may appear in various locations on the body.  

Natural outbreaks of Anthrax in humans usually occurs as a cutaneous, pulmonary, or 

intestinal infection. Of these the localized infection of the skin in the form of a carbuncle 

is the most common; this results from handling infected material (such as animal skins or 

fur). Lesions are usually seen on the hands, arms, or neck; this resembles a small pimple 

that develops rapidly into a large vesicle with black necrotic center (known as a 

“malignant pustule”).  Large numbers of lesions can lead to fatal blood poisoning. The 

intestinal form of anthrax often occurs after eating contaminated meat. It’s characterized 

by acute inflammation of the intestinal tract, vomiting, and severe diarrhea. 

Treatment: Prompt diagnosis and early treatment are necessary if a victim is to 

survive an anthrax attack. Anti-anthrax serum, arsenals, and antibiotics offer excellent 

results with known strains of anthrax. Treatment following exposure to spores requires a 

massive dose of antibiotics during the first 24 hours in order to prevent a lethal buildup of 

toxins. The antibiotics of choice for treating Anthrax are Penicillin G or Ciprofloxacin for 

a massive exposure. For mild cases caused by secondary exposure to the disease, 

tetracycline or doxycycline can be effective.  
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Decontamination: Effective decontamination of tools, floors, and other surfaces 

can be carried out with a mixture of a solution comprised of 10 percent formalin and 5 

percent lye. As noted elsewhere in this manual, these chemicals are not meant for direct 

contact with human flesh and may produce dangerous fumes.  Be careful to wear 

protective chemical hazard clothing and an appropriate respirator mask when using these 

chemicals.   

Prevention: Vaccination, if available, can help prevent further outbreaks. Strict 

quarantine measures, disposal of the dead by burning or burial in carefully marked 

graves that will not contaminate drinking water in the future are a necessity. Since flies 

can carry this disease, care must be taken to avoid letting flies multiply. Strict 

sanitation, screening over doors and window, and other such protective measures are 

in order. Oddly enough, human-to-human contact rarely if ever spreads this disease 

making care for those suffering from the disease relatively safe if proper sanitation and 

hygiene is followed. 

Because anthrax spores are apt to be delivered in a “dust” or aerosol form, a gas 

mask offers a lot of protection from pulmonary anthrax. The hazard of infection from 

a contaminated environment can be reduced by sterilization of contaminated material 

before handling, use of protective clothing, use of a gas mask or other respirator, 

and maintenance of good sanitary facilities to avoid further spreading of the disease. 

Great care must be exercised in moving the bodies and carcasses of men and beasts that 

have been killed by the disease. 

More Information: Some experts claim that to successfully attack one third of the 

population in a nation like the US in a short period of time, a group would only need 300 

pounds of anthrax spores to handle the entire job; of course the catch here is that it isn’t 

easily dispersed in the correct amount to do this. Nevertheless, the potential for mayhem 

is sobering to think about. 

Brucellosis 

The Brucella bacterium invades the central nervous system and brain making people 

“loopy” for nearly a month. It is also known as Mediterranean fever, undulant fever, and 

Malta fever. This disease has been proposed for use in germ warfare due to the ease in 

spreading it coupled with its low fatality rate. 

Delivery: This disease can also be spread through aerosol exposure as well as 

through eating contaminated food. 

Symptoms: Victims become bad-tempered, unstable, and confused It has an 

incubation period of 5 to 21 days after exposure The fatality rate if left untreated is less 

than 2 percent making it more effective in harassing a population rather than producing 

actual fatalities. Brucelloisis symptoms include lymphadenopathy, splenomegaly, 

fever, headache, chills, orchitis, weakness, nausea, and weight loss. The chronic form 
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may assume an undulant nature, with periods of normal temperature between acute 

attacks; symptoms may persist for years, either continuously or intermittently.  

Treatment: The correct antibiotics can cure victims within one year in about 80 

percent of all cases. This disease can only be successfully treated with a combination of 

two or three drugs. These include either doxycycline plus rifampin or streptomycin 

(or both) or trimethoprim-sulfamethoxazole plus rifampin or streptomycin (or both). 

These are given for 21 days. Relapses, osteomyelitis, or meningitis may result; this 

dictates an even heavier treatment by these antibiotics. 

Decontamination: Disinfectants that are successful in stopping this agent include 

chlorine, organic iodine, and quaternary ammonium compounds. These can be 

purchased from most veterinarians or farm supply stores; follow the directions that come 

with these disinfectants. (As with other harsh disinfectants,  avoid contact with your 

skin.)  Be careful to wear protective chemical hazard clothing and an appropriate 

respirator mask when using these chemicals. 

Prevention: Because this disease is contagious, quarantine of victims is essential 

to stop its spread. Because it is spread through contact, those treating victims should wear 

disposable gloves, mask, and other protective equipment when dealing with those 

who have this disease. 

Cholera 

This bacterial (Vibrio cholerae)disease was not, in the past, considered a viable 

biological warfare agent because it can only be contracted by ingestion of contaminated 

water or food.  However there has been talk that this bacteria might be employed too. So 

while it is doubtful that this is practical, mention should be made of the possibility. 

Delivery:  Hand delivery contamination of public food or water supplies. 

Symptoms: Diarrhea and gastrointestinal discomfort. 

Treatment: Cholera can be simply and successfully treated by immediate 

replacement of the fluid and salts lost through diarrhea. Patients can be treated with 

oral rehydration solution, a prepackaged mixture of sugar and salts to be mixed with 

water and drunk in large amounts. This solution is used throughout the world to treat 

diarrhea. Severe cases also require intravenous fluid replacement. With prompt 

rehydration, fewer than 1 percent of cholera patients die. Antibiotics shorten the course 

and diminish the severity of the illness, but they are not as important as rehydration. 

Prevention: Vaccines for cholera have been created, but far from effective to date 

(though new ones hold promise). Treatment of your water supplies to kill bacteria (i.e., 

boiling water before drinking if possible), and thorough cooking of food is most effective 

preventative. 
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Clostridium Botulinum 

This disease bacteria was among the many that UN inspectors discovered in the mid-

1990s to be involved in Iraqi’s research toward developing biological weapons.70 

Clostridium botulinum produces a potent neurotoxin which causes paralysis; its spores 

are heat-resistant and can survive in foods that are incorrectly or minimally processed.  

Delivery: This bacteria would most likely be employed in terrorist acts which 

involve the poisoning of public food supplies, or contamination of farm animals. 

Symptoms: Onset of symptoms in food-borne botulism is usually 18 to 36 hours 

after ingestion of the food containing the toxin, although cases have varied from 4 hours 

to 8 days. Early signs of intoxication consist of marked lassitude, weakness and 

vertigo, usually followed by double vision and progressive difficulty in speaking and 

swallowing. Difficulty in breathing, weakness of other muscles, abdominal distention, 

and constipation may also be common symptoms.  

Treatment: Recommended treatment for food-borne botulism includes early 

administration of botulinal antitoxin (available from health departments) and intensive 

supportive care (including mechanical breathing assistance). 

Botulinum toxin causes flaccid paralysis by blocking motor nerve terminals at the 

myoneural junction. The flaccid paralysis progresses symmetrically downward, usually 

starting with the eyes and face, to the throat, chest and extremities. When the diaphragm 

and  

chest muscles become fully involved, respiration is inhibited and death from asphyxia 

can result. 

Decontamination:  Suspected contaminated food should be discarded as actual 

decontamination of this toxin is nearly impossible. 

Prevention:   Care should be taken to avoid foods that may have been 

contaminated by terrorists. Be especially leery of food from unknown sources or which 

has been left in areas that have not been monitored for possible contamination (such as 

outdoor markets and buffet meals where food is unattended). 

More Information: Seven types (A, B, C, D, E, F and G) of botulism are 

recognized, based on the antigenic specificity of the toxin produced by each strain. Types 

A, B, E and F cause human botulism. Types C and D cause most cases of botulism in 

animals with the most commonly affected being wild fowl and poultry, cattle, horses 

 

70 Stephen J. Hedges, “UN Seeks Proof of Tests on Humans; Prisoners Allegedly Biological Guinea Pigs,” 

Chicago Tribune, January 31, 1999. 
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and some species of fish. A very small amount (a few nanograms) of toxin can cause 

illness. 

Crimean-Congo Haemorrhagic Fever 

Crimean-Congo haemorrhagic fever (CCHF) is a viral haemorrhagic fever of the 

Nairovirus group, with symptoms similar to that of Ebola. Outbreaks of this disease in 

Pakistan during the buildup of US forces in Pakistan suggest that it may already have 

been employed by Afghan terrorists as a biological weapon. 

Delivery: The disease can be contracted from the bite of a tick or through contact 

with body fluids from a sick animal or human being.  Hence terrorists could release 

infected insects into the general population as disease-carrying vectors. 

Symptoms: The length of the incubation period from a tick bite is usually one to 9 

days; incubation from contact with infected blood or tissues is usually five to 13 days. 

Onset of symptoms is sudden, with fever, aching muscles, dizziness, neck pain and 

stiffness, backache, headache, sore eyes and sensitivity to light. There may be nausea, 

vomiting and sore throat in the early stages of the disease along with diarrhea and 

abdominal pain. Patients may experience sharp mood swings, and may become 

confused and aggressive. After two to four days, the agitation may be replaced by 

sleepiness, depression and lassitude, and the abdominal pain may localize to the right 

upper quadrant, with detectable enlargement of the liver.  

In later stages of the disease, the heart rate increases, lymph nodes enlarge, and skin 

rashes eventually lead to bleeding under the skin. Eventually internal bleeding in the 

intestine and kidneys results along with bleeding from gums, nose. The severely ill may 

develop liver, kidney, and pulmonary failure after the fifth day of illness. The mortality 

rate is roughly 30 percent, with death occurring in the second week of illness. In those 

patients who recover, improvement generally begins on the ninth or tenth day after onset 

of illness. 

Treatment: At this point the only treatment is supportive care. Ideally victims 

would get volume and blood component replacement; ribavirin has been used in 

treatment of CCHF (both orally and intravenously). 

Decontamination: Victims suspected of having CCHF should be isolated and 

cared for by persons wearing protective gloves, clothing, and face masks. Blood and 

body wastes should be sterilized with concentrated Clorox solution or burned with 

intense heat before disposal to prevent spread of the disease. 

Dengue Fever 

As noted above, dengue is a mosquito-borne disease that appears ideal for biological 

warfare use, especially where the attack must go undetected. Dengue can be caused by 
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any of four viruses spread by the Aedes aegypti mosquito or, more rarely, the Aedes 

albopictus. Although once thought under control, it now appears to be endemic to many 

areas in South and Central American. By 1995, more than one million Latin Americans 

had been infected with dengue with El Salvador and Guatemala have already declared 

states of emergency to combat its spread. Obviously the disease, which was almost 

eradicated from the Americas in the 1950s, can quickly make a comeback, especially 

when governments relax laws that helped prevent the breeding of mosquitoes and 

discontinue vaccination programs. 

Delivery:  Terrorists might release infected mosquitoes as vectors.  

Symptoms: The disease is sometimes called “break-bone fever,” due to the pain it 

causes. The classic dengue symptoms include fever and severe pain in the joints. 

Hemorrhagic dengue creates high fever, vomiting and bleeding from capillaries. Dengue 

rarely kills and is spread only by mosquito bites and not by person-to-person contact. The 

victim is generally very ill for seven days, followed by intense weakness for many weeks. 

Treatment: Treatment for dengue fever is mostly supportive. With proper 

medical supervision, maintenance of the circulating fluid volume can greatly reduce 

fatalities from this disease.  

Prevention: Currently, no dengue vaccine exists, although work is ongoing to 

create a vaccine that will protect from all four of the viruses that cause this disease. 

Victims remain vulnerable to the other three viruses, though they will have immunity to 

the virus they were exposed to. Prevention consists of killing and avoiding bites of 

possibly infected mosquitoes as well as the drainage of possible mosquito breeding 

grounds.  

Diphtheria 

It is highly likely that the Russians have experimented with using this disease as a 

possible germ warfare agent; a few experts suspect that the epidemic of diphtheria that 

swept through the former Soviet Union countries in 1995 was due to weapons research 

that escaped the lab. The outbreak began in Moscow and St. Petersburg and spread to all 

regions of Russia. Soon it was hitting Ukraine, Belarus, Moldova, Azerbaijan, Armenia, 

Georgia, Kazakhstan, Tajikistan, Turkmenistan and Uzbekistan. This makes it possible 

that the technology to develop this weapon may have been passed to other countries 

either by the former Soviet government or by rogue Russian scientists.  

Recovery from diphtheria is not always followed by lasting immunity. Nor does the 

vaccine if booster shots aren’t given every 10 years. For this reason, much of the 

population even in countries having an aggressive vaccine program for its children may 

be at risk. This also makes this disease a potential biological weapon. 

Delivery: This acute bacterial disease that usually affects the tonsils, throat, and 

nose or the skin and is transmitted to others through close contact with discharge from 
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an infected person’s nose, throat, skin, eyes and lesions. As a biological warfare 

agent, it would most likely be spread through aerosol attack. 

Symptoms: There are two types of diphtheria. One involves the nose and throat, and 

the other involves the skin. Symptoms include sore throat, low-grade fever and enlarged 

lymph nodes located in the neck. Skin lesions may be painful, swollen and reddened. 

Symptoms appear one to six days after initial exposure. Diphtheria has an incubation 

period of 2 to 5 days. Untreated people who are infected with the diphtheria germ can be 

contagious for up to two weeks making a secondary epidemic possible after the initial 

attack as a biological weapon. If diphtheria goes untreated, serious complications such as 

paralysis, heart failure, and blood disorders can occur with death resulting in 5 to 10 

percent of all cases. 

Treatment: A complete vaccination series substantially reduces the risk of 

developing diphtheria, and vaccinated persons who develop disease have milder illnesses. 

Protection through vaccination lasts at least 10 years. Vaccination does not, however, 

eliminate the ability of a person to spread the disease as they may still carry it in their 

pharynx, nose, or on the skin. For this reason care must be taken as those who are 

immune to the disease can still carry and spread it. 

Treatment is centered around antibiotics with penicillin or erythromycin usually 

being prescribed.  

Prevention: Victims suspected of having diphtheria should be isolated and cared 

for solely by persons wearing protective gloves, clothing, and face masks. 

Ebola 

Ebola virus is a filoviridae which creates severe, hemorrhagic fever with a fatality 

rate of 90 percent. In its natural form, Ebola is rapidly killed by sunlight making it less 

than ideal for biological warfare. However the variant of Ebola called the Marburg virus 

(see below) is believed to have been developed by the Russians. If these reports are true, 

this new strain is more hardy. Additionally some reports claim that the Russians 

succeeded in transferring parts of the Ebola virus into Smallpox and possibly other 

diseases. If such experiments were successful, then a strain of Ebola may be available to 

terrorists. 

Delivery: Natural epidemics appear to have resulted from person-to-person 

transmission as well as through laboratory infections, making this a potentially very 

contagious and deadly disease that is undoubtedly of great interest to those searching for 

new biological weapons. Self-contamination by terrorists could be employed for 

suicide attacks. 

Symptoms: The incubation period for the needle-transmitted Ebola virus (spread 

by medical authorities who improperly sterilized equipment used for vaccinations) 

appears to be 5 to 7 days; person-to-person transmission takes from 6 to 12 days. 
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Ebola spreads through the blood and then is replicated in many of the body’s organs 

including the liver, lymphatic organs, kidneys, ovaries, and testes. As the disease 

progresses, it manifests itself in the form of bleeding, especially in the mucosa, 

abdomen, pericardium, and vagina. The illness is often accompanied by sustained 

high fevers with patients often becoming delirious and combative. The capillary 

leakage leads to loss of blood volume, bleeding from various points in the body, 

shock, and acute respiratory disorder for those cases that will prove fatal. These 

patients eventually die of intractable shock. 

Treatment: There currently is no specific antiviral therapy available for the 

Ebola virus, nor does interferon have any effect.  

Prevention: No vaccine exists against Ebola virus. The only known way to 

prevent its spread is to prevent any person-to-person contacts between those 

suffering from the disease and those who are free of it  Past recommendations for 

isolation of the patient in a plastic isolator have given way to the more moderate 

recommendation of strict barrier isolation with body fluid precautions. This presents 

no excess risk to the hospital personnel and allows substantially better patient care.  Care 

givers should wear protective gloves, clothing, and face masks. 

Decontamination:  Suitable disinfectant solutions include 0.5 percent sodium 

hypochlorite (10 percent aqueous solution of household bleach), as well as fresh, 

correctly prepared solutions of glutaraldehyde (2 percent or as recommended by the 

manufacturer) and phenolic disinfectants (0.5-3 percent). Soaps and detergents can 

also inactivate these viruses and should be used liberally, ideally with warm or hot 

water. 

E. Coli 

The E. coli (Escherichia coli) bacteria is normally found in the human intestinal tract. 

However there are also rare strains of E. coli that produce illness when they show up in 

water or food supplies. One such strain is Escherichia coli O104:H21 which sickened 18 

people in Montana in 1994, sending four of them to the hospital with bloody diarrhea, 

fever, and stomach cramps. The Montana outbreak was the first in the US, according to 

the CDC. All other similar outbreaks are usually caused by E. coli O157:H7 (which 

sickened at least 500 people who ate undercooked hamburgers from Jack in the Box 

restaurants in Washington state in 1993). 

The Montana outbreak is odd and could conceivably have been a “dry run” for a 

terrorist attack — though there is no evidence to support such a contention. Investigators 

from the CDC tested equipment at the dairy plant where the pasteurized milk that the 

victims had drunk was produced, but could not find the source of the bacteria. Nor could 

CDC investigators find the bacteria in the cows.  

Delivery:  Contamination of public food or water supplies would be the most 

likely delivery route for terrorist attacks with this pathogen. 



  94  

Symptoms: Infection may produce a mild diarrhea, or, especially with children or 

the elderly a severe or fatal illness. The infective dose may be very low (perhaps as few 

as 10 E. Coli cells). More severe forms will show the symptoms of severe bloody 

diarrhea (haemorrhagic colitis), and in may also include haemolytic uraemic syndrome 

(HUS) and kidney failure, which may lead be fatal. Adults may rarely have an infection 

progress to thrombotic thrombocytopaenic purpura, a condition which is similar to HUS 

but with neurological complications. 

Treatment: There is no specific treatment for these infections at present. 

Recovery is generally within two weeks. 

Prevention: Good hygiene and careful food handling is essential to prevent 

spreading of this disease from those initially infected with the disease. Careful and 

complete cooking of raw meat is also essential; raw vegetables, un-pasteurized milk, 

or other similar unprocessed foods should be avoided if there is a chance they might 

be contaminated by terrorists.  

Encephalitis and Encephalomyelitis 

There are several known variants of this viral disease. St. Louis Encephalitis is spread 

by the bite of a mosquito (primarily the Culex species) which has bitten an infected bird; 

Eastern Equine Encephalomyelitis and Western Equine Encephalomyelitis (normally 

occurring in the US and Canada) and are transmitted from horses, mules, or other 

mammals to man by mosquitoes; Venezuelan Equine Encephalomyelitis is found 

naturally in central and South America and is transmitted from equine mammals to man 

by mosquitoes; spread by mosquitoes, Japanese B-Type Encephalitis occurs naturally in 

Japan, China, Korea, India, parts of Bangladesh, southern Nepal, Sri Lanka, Burma, 

Thailand, Cambodia, Laos, Vietnam, Malaysia, Indonesia, the Philippines, and eastern 

Russia and other areas in the Pacific; Russian Far East Encephalitis is transmitted by ticks 

and occurs in the Former Soviet Union areas including Siberia as well as parts of Europe 

and the Far East.. 

Delivery:  In addition to the equines that are generally associated with the spread 

of these diseases, wild and domestic birds can also carry the virus and are, in fact, often 

to blame for the initial infections spread by ticks, mosquitoes, or insects. The times of 

outbreak in temperate areas coincide with the greatest mosquito or tick activity in 

the summer or autumn months. In subtropical and tropical regions, risk is associated with 

the rainy season, which varies in each country. (For instance recent epidemics have 

occurred in northern India, Nepal, and Sri Lanka, from October to December.) In most 

tropical areas, sporadic cases also occur at any time of the year.  

Use of this virus in biological attacks would not necessarily need to follow natural 

transmission season. Transmission by inhalation has occurred during lab accidents, 

suggesting that these viruses might be delivered effectively via an aerosol attack. 
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Symptoms: These viruses attack the meninges of the brain, causing inflammation. 

This leads to flu-like illness symptoms with headache, fever, and often gastrointestinal 

symptoms. Confusion and disturbances in behavior also may occur at an early stage of 

this illness after which it may progress to a serious infection of the brain to become full-

fledged encephalitis. Serious neurological after-effects such as paralysis or other forms of 

brain damage can occur, but as many as a third of those who become gravely ill recover 

without further problems. Those worse stricken by the disease will display symptoms 

including drowsiness, or stupor, usually accompanied by tremors, convulsions, severe 

prostration, muscular coordination problems, and possible paralysis.  

Mortality from these diseases varies from 5 to 60 percent depending upon the 

treatment that is available for victims. For children, the elderly, or those in poor health 

who have failed to get adequate medical attention, the mortality rate can be very high. 

Recovery time for survivors is generally fairly rapid. 

Treatment: Recovery from one type of these viruses leads to short-term immunity 

to it but not to the others in this group. Treatment is only supportive. Transmission 

rates from vectors appears to be low. Among persons who are bitten by a mosquito 

infected with Japanese encephalitis, only 1 in 50 persons will develop an illness. And the 

majority of infected persons develop mild symptoms or no symptoms at all. 

Prevention: Vaccine, if available, is generally given in 3 doses on days, 0, 7 and 

14; protection can be expected 10 days following the last dose. No serious permanent 

side effects are known to be associated with vaccines. Fever and local reactions such as 

redness, swelling and pain are reported in fewer than 10 percent of those vaccinated with 

Japanese encephalitis vaccine, for example.  

There are some contraindications to most of these vaccines. Manufacturers generally 

recommend that the vaccine not be administered to those acutely ill or with active 

infections; persons with heart, kidney, or liver disorders; people with generalized 

cancerous malignancy such as leukemia or lymphoma; people with a history of 

hypersensitivity; or pregnant women. 

Since the mosquitoes which transmit Japanese encephalitis feed chiefly outdoors from 

dusk to dawn, sleeping under a “mosquito net” during the night, minimizing outdoor 

exposure from dusk to dawn, and staying in air-conditioned or well-screened rooms will 

greatly improve chances of not contracting this disease through one of these vectors. 

Wearing mosquito repellents containing DEET as an active ingredient can also be 

useful, however care must be taken in applying such repellents on children since the 

chemical has the potential for neurological side effects. Wearing heavy clothing and 

avoiding travel through brush will help lower the chances of contracting tick-borne 

viruses. Draining water in outdoor containers (including old tires, flower pots, etc.) 

will prevent creation of breeding areas for the mosquitoes. 
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Gas Gangrene 

Clostridium perfringens, known as gas gangrene, was one of the bacteria that UN 

Special Commission on Iraq (UNSCOM) inspectors found in the mid-1990s in Iraq 

where it was apparently being cultivated for use as a germ warfare agent.71  

Delivery: This disease, which eats away at skin when found in wounds, can also 

cause food poisoning. This latter feature would make it ideal for sneak terrorism attacks 

by poisoning food supplies.  

Symptoms: In food poisoning, symptoms can begin within 6 to 24 hours, (but 

usually 8 to 12 hours) after eating.  They consist of the sudden onset of acute abdominal 

pain followed by diarrhea. Nausea is common, but fever and vomiting are usually 

absent. The illness occurs when people swallow the bacteria, or spores formed by them, 

which then multiply and produce toxins in the intestine.  Eating the toxins already 

produced in food by the pathogen can also bring on the illness. 

Treatment: Except in the elderly or debilitated this is generally a mild disease of 

short duration, usually lasting one day or less and generally no specific treatment is 

needed except for fluid replacement if necessary.  

Prevention: Re-infection can occur since no resistance or immunity is gained 

after having this infection. Therefore care should be taken to dispose of any food 

suspected of having been contaminated. This illness is not spread from person to 

person. 

Decontamination: It is very hard to decontaminate food that has been infected with 

these spores; spores are able to survive normal cooking temperatures, after which they 

can then germinate and multiply during slow cooling, or storage at room temperatures 

and/or during inadequate rewarming. Spores are also able to survive normal domestic 

freezing. Therefore food that is suspected of being contaminated with this particular 

agent should be carefully discarded. 

Glanders 

Pseudomonas mallei (Actinobacillus mallei) is the bacteria that causes glanders; it is 

common to horses and some other mammals in Asia and Mediterranean areas. Glanders 

is an airborne bacterial disease that causes boils to break out on animals and 

humans.  Glanders is generally spread by flies, and is found in parts of Africa and the 

Middle East.  

 

71 Stephen J. Hedges, “UN Seeks Proof of Tests on Humans; Prisoners Allegedly Biological Guinea Pigs,” 

Chicago Tribune, January 31, 1999. 
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Delivery: Although usually spread naturally by ingestion of contaminated food or 

water, it can be spread in aerosol form, making it useful as a biological weapon. In this 

latter case, it could be delivered via spray equipment on planes or other vehicles. The 

disease is most often spread from the infectious discharges of wounds and mucus 

membranes which through one route or another are then ingested. 

Symptoms: . Symptoms include cough and nasal discharge from the pulmonary 

form of this disease. The cutaneous form is marked by multiple, purulent, cutaneous 

eruptions, often following lymphatics. The fatality rate in humans is 95 percent if left 

untreated. It has an incubation period of 3 to 5 days. 

Treatment: Treatment is generally carried out with a combination of streptomycin 

and tetracycline or chloramphenicol and streptomycin.  

Prevention: Because it can be spread by contact, care must be taken to avoid sick 

animals. Gloves and protective clothing are called for when handling infected animals 

or in treating patients. Mosquito-netting or other suitable screening, and insecticides 

will help prevent flies from spreading the disease beyond its initial outbreak. 

Hantavirus 

Hantavirus is seen in several forms; all are members of the genus Hantavirus, family 

Bunyaviridae, with three segments of negative-sense single-strand RNA. 

Delivery: In the wilds this disease is spread by small rodents. People contract the 

disease after exposure to rodent urine and feces, spread through small dust particles in 

the air. This suggests that a similar method could be employed to spread this disease as a 

biological agent through the release by terrorists of fine dusts contaminated with 

hantavirus spores. 

Symptoms: The first symptoms of most hantavirus exposures resulting in the 

disease are fever, muscle aches, chills, and cough. As the disease progresses, the lungs 

quickly fill with blood, choking airways. Death can result in a matter of hours after 

the initial symptoms. And the initial symptoms are so common that they can easily go 

unrecognized. The fatality rate from this disease is generally around 60 percent even 

with treatment. 

Treatment: Supportive care and meticulous monitoring of vital signs and fluid 

balance are the basis for therapy. Severe hypoxia and overhydration should be avoided or 

prevented. The antiviral drug ribavirin was effective in treating severe cases of 

hantavirus infection when administered early in the course of illness during one limited 

test; this drug has not been established as a treatment, however. 

Prevention: Eventually a vaccine may be developed for this disease. The best 

available approach for controlling and preventing secondary spread following a 
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biological attack would include killing all rodents and taking care to be properly 

masked when working with patients having the disease. 

Decontamination: Hantaviruses are susceptible to most disinfectants including 

dilute hypochlorite solutions (bleach), detergents, ethyl alcohol (70 percent), or most 

general-purpose household disinfectants. 

Influenza 

Also known as the “flu”, this disease is caused by viruses that infect the respiratory 

tract. Compared to most other viral respiratory infections, such as the common cold, 

influenza infection often causes a more severe illness. This disease mutates quickly, 

causing the immune system to fail to “recognize” it from one year to the next. 

Unfortunately mutated forms of old diseases often become more virulent and also aren’t 

recognized by the body, causing it to become ill with the mutated strain. Influenza is 

normally deadly only to the elderly, the very young, or those with weak immune systems.  

Delivery:  This disease might be delivered via a spray system; however the most 

likely method would be through infecting “carriers” who then would travel through 

the generally public, spreading the disease. 

Symptoms: Typical symptoms of influenza include fever (usually 100° F - 103 F° 

in adults and often even higher in children) and respiratory symptoms such as cough, 

sore throat, runny or stuffy nose, as well as headache, muscle aches, and often 

extreme fatigue. Although nausea, vomiting and diarrhea can sometimes accompany 

influenza infection, especially in children, gastrointestinal symptoms are rarely 

prominent; the term “stomach flu” is a misnomer that is sometimes used to describe 

gastrointestinal illnesses caused by other microorganisms. Early symptoms of influenza 

mimic anthrax, so one might be mistaken for the other at its onset; the recent anthrax 

cases in the US failed to display the symptoms of a runny nose, suggesting that this 

might be one slight difference in symptoms between the two diseases.  

Recovery is usually within one to two weeks, some people develop serious and 

potentially life-threatening medical complications, such as pneumonia. 

Treatment:  Currently treatment is supportive. Antiviral agents have proved to be 

useful in the prevention and treatment of influenza type A infection and might be 

employed to combat a biological weapon based on the influenza virus. Amantadine and 

rimantadine are chemically related drugs that interfere with the replication cycle of 

influenza type A viruses. They are not effective against influenza type B or other viral 

respiratory pathogens. However Amantadine and rimantadine may cause adverse 

reactions in some persons; such adverse reactions are rarely severe, but may be important 

for some categories of patients. Serious side effects such as marked behavioral changes, 

delirium, hallucinations, agitation and seizures have been observed.  
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Because of the ability of the flu virus to develop resistance to these drugs, it seems 

likely that any such agent developed for use as a weapon would be bred to have this 

resistance. For this reason it is doubtful that amantadine and rimantadine would be of 

much use in combating such an agent. 

Prevention: There currently is no good way to prevent the spread of a new strain 

of flu that might be employed as a weapon. While vaccines can be created to treat 

potential strains, these are developed well ahead of the flu season so large supplies can be 

created. The introduction of a flu strain as a biological agent “out of the blue” would 

circumvent such advance preparations, most likely making the development of a useful 

vaccine a doubtful proposition at best.  

However if available in time for distribution, an influenza vaccine might be 

employed to combat this agent. The vaccine itself causes no side effects in most people 

and fewer than one-third of those who receive it experience soreness at the vaccination 

site; 5-10 percent experience mild side effects such as headache or low grade fever for 

about a day after vaccination. These side effects are most likely to occur in children who 

have not been exposed to influenza virus in the past. Overall effectiveness of a vaccine 

is dependent upon the degree of similarity between the influenza virus strains 

included in the vaccine and the strain or strains used by terrorists.  For this reason it 

is unlikely that a vaccine could be developed in time to be of much use for large-scale 

vaccination programs for civilians or even military personnel following an attack 

involving a viral influenza agent. 

Because the disease appears to be spread through aerosol exposure as well as 

contact, a mask, gloves, and careful hygiene would be essential to avoid contracting this 

disease. 

More Information: In an average year influenza is associated with about 20,000 

deaths nationwide and many more hospitalizations. Although flu-related complications 

can occur at any age, the elderly and people with chronic health problems are much more 

likely to develop serious complications after influenza infection than are younger, 

healthier people. 

Some mutations of influenza are extremely lethal. The worst example of this was the 

1918-19 “Spanish flu” (strain A(H1N1)) which caused approximately 500,000 deaths in 

the US and somewhere around 20 million fatalities worldwide. Other outbreaks include 

the 1957-1958 “Asian flu” (A(H2N2)) with 70,000 deaths in US; and the 1968-69 

“Hong-Kong flu” (A(H3N2)) which was responsible for 34,000 deaths in US. 

Lassa Fever  

Lassa virus, named after a small town in northeastern Nigeria, is an enveloped, 

single-stranded, bisegmented ribonucleic acid (RNA) virus classified in the family 

Arenaviridae. Its natural host is the multimammate rat Mastomys natalensis. This 

ubiquitous African rodent lives in close association with humans and is commonly found 
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in and around houses in rural areas. The rats are infected throughout life and shed high 

levels of virus in their urine. While naturally occurring lassa virus appears to be restricted 

to western Africa, it is believed that the Russians experimented with biological weapons 

based on lassa fever, and therefore it might appear in the hands of terrorists. 

Delivery: Under natural circumstances, infection with Lassa virus occurs through 

contact with M. natalensis rats or its excreta and via contact with infected persons. It 

would appear likely that as a biological weapon, this disease would be spread via sprays 

or powders released into the air.  

Symptoms: After an incubation period of 1-3 weeks, illness begins insidiously, with 

early symptoms of fever, sore throat, weakness, and malaise. Pains in the joints and lower 

back, headache, and nonproductive cough follow. Retrosternal or epigastric pain, 

vomiting, diarrhea, and abdominal discomfort are also common. Frequent physical signs 

include fever, exudative pharyngitis, and conjunctival injection. Edema of the face and 

neck, conjunctival hemorrhages, mucosal bleeding, central cyanosis, encephalopathy, and 

shock characterize the most severe cases. Some patients experience adult respiratory 

distress syndrome.  

After the first week of illness, the patient begins to recover in milder cases, but starts 

to deteriorate clinically in more serious ones. The mortality rate for patients hospitalized 

with Lassa fever is 15-20 percent. 

Treatment: Lassa fever patients should be treated with ribavirin. Currently, no 

vaccine is available for use in humans. 

Prevention: Once contracted, a victim can then spread it to other persons, though 

this requires close personal contact or contact with blood or excreta. Avoiding direct 

contact with infected tissue, blood, secretions, and excretions, coupled with good hygiene 

practices will keep infection from spreading. Mask, protective clothing, and gloves are 

all called for when working with infected patients. 

Decontamination: Suitable disinfectant solutions include 0.5 percent sodium 

hypochlorite (10% aqueous solution of household bleach), as well as fresh, correctly 

prepared solutions of glutaraldehyde (2 percent or as recommended by the 

manufacturer) and phenolic disinfectants (0.5-3 percent). Soaps and detergents can 

also inactivate these viruses and should be used liberally, ideally with warm or hot 

water. 

Legionnaires’ Disease 

Caused by the bacterium Legionella pneumophila, this disease is named after the 

American Legionnaires who were among the first documented cases to appear in North 

America. Outbreaks of this disease occur off and on. One good example of how it runs its 

course can be seen in a recent outbreak in Luverne, MN, in 1995. At this location, the 
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disease sickened twenty-one people, killing three of them. The three were in their 70s and 

had health problems, putting them at added risk. 

Delivery: Legionnaires’ disease might be an ideal biological agent since it is 

spread by airborne droplets of contaminated water. This would make it practical to 

deliver from helicopters or other aircraft using a fine mist spray. This bacteria might also 

be used to contaminate the large air conditioning cooling towers of buildings or 

ships. Most cases appear to be contracted through inhalation, though there is some 

suggestion that it might be acquired through drinking of contaminated water. 

Symptoms: Chills, fever, cough, headache, fatigue, loss of appetite, muscle aches, 

diarrhea, and pneumonia-like symptoms are all exhibited by victims of this disease.  

Treatment: The disease can be treated with antibiotics but, even then, can be fatal 

fifteen percent of the time with cases that require hospitalization. Erythromycin and 

Azithromycin are the antibiotics that are most often employed; these are more effective 

when administered during the early stages of the disease. 

Prevention: While natural sunlight and the chemicals normally employed to 

sterilize water should kill off any bacteria that would cause this disease, care should be 

taken to avoid water that might be contaminated and to be sure that all whirlpool spas, 

bathtubs, and humidifiers are carefully cleaned and disinfected to prevent them from 

harboring the bacteria that might otherwise cause further infections. Avoiding smoking 

cigarettes is one way to increase your resistance to this disease (for reasons that are 

unclear to researchers). Protective mask, gloves, goggles, and a protective suit are 

essential during an actual attack. 

Decontamination: Legionella pneumophila is susceptible to many disinfectants 

including one-percent sodium hypochlorite (bleach), 70 percent ethanol alcohol, 

glutaraldehyde, and formaldehyde.  (Be sure to wear protective chemical clothing and an 

adequate respirator when working with these chemicals.) 

 Leishmaniasis 

Leishmaniasis is caused by protozoa transmitted by the sand fly, a bloodsucking 

insect that is only slightly larger than a pinhead. This fly breeds in a variety of 

environments from jungles to deserts. Victims range from residents of Central America to 

US troops who contracted the disease while fighting the Gulf War in 1991. It’s also an 

old disease; drawings in Egyptian tombs and on Maya temples suggest the disease was 

known to these cultures. 

According to the World Health Organization, 12 million people have leishmaniasis, 

which can be seen in a variety of forms. One type of the disease is highly lethal, but the 

more common forms are treatable.  
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Delivery:  Most likely through the release by terrorists of sand flies acting as 

vectors. 

Symptoms: The disease manifests itself initially with a painful sting-like sore that 

festers for months. The sores sometimes disappear within six months, if the victim’s body 

combats the parasites (though the parasite itself may remain in the body for a lifetime). 

The disease is also often debilitating, keeping workers off the job because they can’t 

walk due to sores on their feet and legs. 

The ulcers produced by infection sites are disfiguring, and when they heal they 

leave a burn-like scar. When active, the sore looks like, as one doctor has put it, “like 

small cheese pizzas.” The sores can be very disfiguring if on the head because they tend 

to “nibble away” the flesh if medical treatment isn’t available. 

Treatment: The drug, Glucantim, made by the French-based company Rhone-

Poulenc Rorer, is best suited for treating this disease. 

Prevention: Avoiding the bite of the sand fly is essential for preventing infection. 

Staying indoors and wearing protective clothing and insect repellent would be the 

best strategy during a terrorist biological attack in which this agent is suspected. 

Machupo Infection 

This virus is also rumored to have been experimented with in Russian weapons 

laboratories and makes it a possible tool of terrorists. The disease can be contracted 

naturally by inhaling virus shed in aerosolized secretions or excretions of infected 

rodents, by eating food contaminated with rodent excreta, or by direct contact of excreta 

with abraded skin or oropharyngeal mucous membranes. 

Delivery: Aerosol delivery from planes or other vehicles is most likely if terrorists 

employ this as a weapon. 

Symptoms: The incubation period is 7 to 14 days with symptoms including 

fever, headache, fatigue, myalgia, and arthralgia. Later in the course of disease 

(usually within 7 days of onset), patients may develop hemorrhagic signs, including 

bleeding from the oral and nasal mucosa and from the bronchopulmonary, 

gastrointestinal, and genitourinary tracts. In its early stages the disease is often 

misdiagnoised as malaria, dengue fever, or yellow fever. 

Prevention: Person-to-person transmission are uncommon and appear to be 

stopped through careful hygiene and use of a surgical mask, ideally with gloves. 

Mask, gloves, and protective clothing would also be ideal for protection from attack since 

this would most likely be spread by aerosol delivery by terrorists. 
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Marburg  

Marburg virus is named after the town in Germany where some of the first cases were 

described. Its source from nature is unknown (and there has been speculation that it is a 

man-made disease). Thus the mode of acquiring natural infection with Marburg virus is 

unknown.  

Delivery:  Possibly via aerosol delivery by planes; might also be spread through 

human “vectors” contaminated with the disease. 

Symptoms: Symptoms appear 6 to 12 days after infection. Marburg spreads 

through the blood and then is replicated in many of the body’s organs including the liver, 

lymphatic organs, kidneys, ovaries, and testes. As the disease progresses, it manifests 

itself in the form of bleeding, especially in the mucosa, abdomen, pericardium, and 

vagina. The illness is often accompanied by sustained high fevers with patients often 

becoming delirious and combative. The capillary leakage leads to loss of blood volume, 

bleeding from various points in the body, shock, and acute respiratory disorder for 

those cases that will prove fatal. These patients eventually die of intractable shock. 

Treatment: There currently is no specific antiviral therapy available for the 

Marburg virus.  

Prevention: No vaccine exists against Marburg virus. The only known way to 

prevent its spread is to prevent any person-to-person contacts between those 

suffering from the disease and those who are free of it  Past recommendations for 

isolation of the patient in a plastic isolator have given way to the more moderate 

recommendation of strict barrier isolation with body fluid precautions. This presents 

no excess risk to the hospital personnel and allows substantially better patient care.  Care-

givers should wear protective gloves, clothing, and face masks. 

Prevention: Secondary spread results from close contact with infected persons or 

contact with blood or body secretions or excretions. The illness-to-infection ratio is 

unknown but is most likely high for primary infections. 

Decontamination: Suitable disinfectant solutions include 0.5 percent sodium 

hypochlorite (10% aqueous solution of household bleach), as well as fresh, correctly 

prepared solutions of glutaraldehyde (2 percent or as recommended by the 

manufacturer) and phenolic disinfectants (0.5-3 percent). Soaps and detergents can also 

inactivate these viruses and should be used liberally, ideally with warm or hot water. 

Melioidosis 

Melioidosis has also been rumored to have been experimented with in the Soviet 

biological warfare problem and therefore merits consideration in this list of possible 

terrorist weapons. Also called Whitmore’s disease, this infectious disease is caused by 
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Burkholderia pseudomallei. While similar to glanders disease, melioidosis is 

predominately a disease of tropical climates, especially in Southeast Asia. 

Melioidosis can infect people as well as sheep, goats, horses, swine, cattle, dogs, and 

cats, though transmission generally occurs by direct contact with contaminated soil and 

surface waters. However this spread can also occur if contaminated dust is inhaled or 

ingested. It can also be acquired when skin abrasions come in contact with soil. 

Delivery: In its natural form, this bacteria can be found in contaminated water and 

soil; spread to humans and animals is through direct contact with a contaminated source. 

This suggests that it might be delivered via aerosol spray or employed to contaminate 

food or water supplies as a form of terrorist attack. 

Symptoms: The incubation period ranges from 2 days up to possibly several years.  

Pulmonary infection creates mild bronchitis or, in its more severe form, pneumonia. 

This is typically accompanied by a high fever, headache, anorexia, and general muscle 

soreness with chest pain and a cough.  

Acute, localized infection creates a localized nodule at the point where the disease 

entered the skin which is accompanied by fever and general muscle aches. From there 

it may infect the bloodstream. Acute bloodstream infection may occur with those 

suffering from HIV, renal failure, or diabetes and generally leads to septic shock. 

Respiratory distress, severe headache, fever, diarrhea, development of pus-filled 

lesions on the skin, muscle tenderness, and disorientation are symptoms that may 

ultimately appear.  

Regardless of the type, generally the infection will be of short duration, and abscesses 

will be found throughout the body. However chronic melioidosis is often seen with the 

infection involving the joints, viscera, lymph nodes, skin, brain, liver, lung, bones, 

and spleen. The bloodstream form of this disease can be fatal, but most types of 

melioidosis are nonfatal. 

Treatment: There is no vaccine for melioidosis. Antibiotics like imipenem, 

penicillin, doxycycline, amoxycillin-clavulanic acid, azlocillin, ceftazidime, ticarcillin-

vulanic acid, ceftriaxone, and aztreonam are generally effective in treating the disease. 

Prevention: Person-to-person spread can occur, but is not common and generally 

seen when very close contact and exchange of bodily fluids occurs. Careful 

sterilization of water and cooking of food will prevent acquiring this disease from 

contaminated food; a protective mask is essential during an actual attack via aerosol 

release. 
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Meningococcal Meningitis 

Meningococcal Meningitis, also known a spinal meningitis, cerebrospinal fever, and 

meningococcemia, is a severe bacterial infection of the bloodstream and meninges (the 

thin lining covering the brain and spinal cord). Although it is relatively rare and usually 

occurs as a single isolated event, it is highly contagious. 

Delivery: Naturally this disease is often spread by sneezing or coughing as well as 

kissing, sharing a drink, using the same cigarette as an infected person, etc. Terrorists 

might spread the disease either through release of aerosol contaminates or through a 

suicide attack involving infected individuals who have as much contact as possible 

with potential victims. 

Symptoms: Symptoms appear two to 10 days after exposure, generally within five 

days. Once infected, a person remains contagious as long as the bacteria is present in 

discharges from the nose and throat. The duration varies according to treatment used. If 

the bacteria penetrate through tissue at back of throat, they can infect the blood as 

meningococcemia or lining of the brain as a form of meningitis. Meningococcal 

meningitis is generally more common in infants and children, but anyone can catch it. 

While some of those exposed to meningococcus do not become seriously ill, others 

develop upper respiratory irritation followed by severe headache, fever, vomiting, 

diarrhea, confusion, stiff neck with meningitis and red spots turning to purple blotches 

with meningococcemia.  

Up to 25 percent of patients who recover may have chronic damage to the nervous 

system. The disease is occasionally fatal; usually fewer than 10 percent of those 

contracting the disease die from it. Death generally occurs within 24 hours of the first 

symptoms. 

Treatment: Several antibiotics are very effective in eliminating the germ from the 

nose and throat. Penicillin and rifampin are the drugs of choice for cases of meningitis. 

Prevention: A vaccine is available for protection against two strains of 

meningococcus, but not for the Group B family of meningococcal bacteria. It seems 

likely that anyone employing this bacteria for a biological weapon would select a strain 

for which a vaccine is unavailable. 

Pertussis 

Commonly known as whooping cough, this bacterium causes a severe cough. Before 

vaccines were developed, about one in 50 children who developed the disease died. This 

disease naturally attacks mostly children; adults, if they contract it, seem to have a milder 

form. This situation might change if the bacteria were altered in order to exploit it as a 

biological weapon, however. 
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Delivery:  It seems likely that this disease would be spread by infecting terrorists 

who would then act as carriers. 

Symptoms: Symptoms lasts for about six weeks. The intense spasms produced by 

the cough can cause vomiting, choking, an inability to breath. This can lead to injury 

to the brain (due to lack of oxygen) and even to death.  

Treatment: Treatment consists of rest and supportive care for victims.  

Prevention: Because it is spread through the air, a mask, gloves, and other 

precautions are in order when working with victims. 

Plague  

The plague is seen in two forms: bubonic and pneumonic. Both are caused by the 

same bacterium and are spread by rodents and their fleas. Pneumonic plague can also be 

spread by droplets released into the air when an infected person coughs — or by aerosol 

spray if it is being used as a biological weapon. Pneumonic plague is believed to have 

been the Black Death that devastated Europe and Asia in the 14th century, though some 

of the symptoms of the Black Death appear to have differed from modern strains of the 

disease. 

Delivery: Possibly via aerosol delivery by planes; might also be spread through 

human “vectors” contaminated with the disease. 

Symptoms: Incubation period for Bubonic plague is 2 to 6 days following 

exposure. Symptoms include enlarged, swollen lymph nodes and fever; pneumonic 

plague occurs when the disease spreads to the lungs, causing pneumonia. If untreated, 

bubonic plague is fatal to about 50 to 60 percent of its victims; untreated pneumonic 

plague reaps nearly 100 percent fatalities. 

Treatment: A variety of antibiotics will cure the plague with tetracycline currently 

be most commonly employed for this. However this disease might be bred into a more 

resistant form for use as a biological weapon.  

Prevention: The most common vector of plague is the common house rat, rattus 

rattus. For this reason the first line of defense against the plague is the elimination of all 

rats in an area with poison and traps. Additionally, insecticides designed to kill fleas 

can also be useful; recent studies suggest that borax powder is a highly effective 

chemical for killing fleas and it has the added benefit of being only mildly toxic to 

mammals. Because of the possibility of the spread of the disease through aerosol 

droplets, use of a protective mask would also be prudent in areas that are experiencing 

plague victims. When dealing with those who have contracted the plague, masks, gowns, 

and gloves should be worn for protection. 
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Q Fever 

Coxiella burnietii Rickettsia causes Q Fever. This disease comprised part of the US 

arsenal of biological weapons before all stocks of such weapons were destroyed. The 

disease is generally acquired through inhaling the Rickettsia which lives without creating 

symptoms in many domestic animals including sheep, cattle, and goats. The organism 

can live in feces, urine, or milk so that a variety of natural aerosols are easily formed.  

Delivery: Aerosol delivery by plane or other vehicles appears very practical with 

this disease. However Coxiella burnietii can also live in and be transmitted by ticks 

including the Dermacentor andersoni. It is believed the disease can be carried by a 

variety of other arthropods as well as rodents and birds, all of which may cause human 

infection on occasion. Infected animals could be used by terrorists to initiate an attack, or 

they could serve as secondary vectors to prolong the spread of Q fever throughout the 

population after an initial aerosol attack. 

Symptoms: The incubation time is 1-28 days following exposure. Onset of 

symptoms is abrupt, with fever, severe headache, chills, severe malaise, myalgia, and 

chest pains being common. No rash develops with this disease. Victims generally have a 

dry cough which may lead to pneumonitis by the second week of the disease. 

Mortality for this disease is low — less than 1 percent even in untreated victims. 

However the pneumonia or endocarditis that sometimes accompanies this disease 

may cause deaths in old or weak individuals. Chronic endocarditis, particularly in 

persons with preexisting valvular disease, is difficult to treat and the case fatality rate 

may be as high as 60 percent.  

Treatment: Q fever generally responds to Tetracycline; individuals will usually 

recover on their own with supportive care and no antibiotics, however. When 

medication is available, the fever usually disappears within three to four days. Treatment 

with tetracycline can suppress symptoms and shorten the clinical course but does not 

always eradicate the infection. Treatment of endocarditis consists of protracted 

(often for years) of antibiotic therapy; heart valves often need replacement following 

recovery. 

Prevention: Great care must be exercised to avoid secondary spread of this 

disease. Areas where animals have been should be carefully cleaned and the sputum and 

urine of Q fever patients can pass this disease to healthy individuals (in hospitals, SOP 

is to autoclave urine and sputum and the patient kept in isolation). 

Protective clothing, masks, gloves, and shoe covers are all necessary to prevent 

spreading this disease when working with those infected by this disease. 
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Rubella 

Rubella is a highly contagious viral disease; it is also known as German and “three-

day measles.” This disease can harm unborn babies making infection in a pregnant 

woman especially dangerous as it may result in miscarriage, stillbirth, or serious birth 

defects. 

Delivery:  Infected terrorists acting as “carriers” would seem the most likely 

method of delivery. 

Symptoms: Rubella has an incubation time of 14 to 21 days. The disease is 

communicable from as much as five days before the onset of symptoms and until the rash 

disappears. Symptoms include malaise, fever, headache, and rhinitis. The rash associated 

with this disease forms on the face and neck and then spreads to the trunk and limbs. 

Eruptions persist for 1 to 3 days. 

While debilitating, this disease is rarely fatal in adults and recovery is generally 

complete once the disease runs its course. 

Treatment: There is no treatment for rubella but the disease generally runs its 

course in a few days. 

Prevention: Because coughing, sneezing, or even talking places enough infected 

droplets into the air to spread this disease, a protective mask is essential to avoid 

contracting the disease. Those infected by it should be quarantined to prevent its spread. 

Rubella can also spread by direct contact with fluids from the nose or throat of an infected 

person so great care must be exercised in caring for victims. Vaccines are available to 

prevent current strains of this disease, however a new strain might be created for biological 

warfare. 

Rubeola 

Commonly known as measles, Rubeola is also sometimes called hard measles; 

measles, nine day measles, or red measles. 

 Delivery: Infected terrorists acting as “carriers” would seem the most likely 

method of delivery. 

Symptoms: Rubeola has an incubation time of 1 -14 days and is communicable 2 to 

4 days before the initial appearance of its rash and remains contagious for 2 to 5 days 

after the start of the rash. Symptoms include a distinctive spot or rash accompanied by 

fever, cough, conjunctivitis, photophobia, and mild pruritus. The spots or rash starts 

around the ears, on the face and neck and then spreads over the trucks and limbs. In mild 

cases the spots may not appear on the limbs; eruptions generally continue to appear for 4 

to 7 days. The disease is rarely fatal to adults. 
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Treatment: Bed rest during fever is wise to prevent complications. Care must be 

taken to prevent streptococcal infections in areas of the skin that are scratched. 

Phenolated calamine lotion can be used to relieve itching. Topical antibacterials such as 

Neosporin ointment can be used to prevent secondary infection. 

Prevention: Vaccines are available to prevent current strains of this disease, 

however a new strain might be created for biological warfare. 

Sabina 

Sabina arenavirus was unknown until 1990 when a woman in the town of Sabina, 

Brazil, died from it. Brazilian doctors sent samples to the Yale School of Medicine where 

a researcher contracted the potentially lethal disease in 1995. The virus proved to have 

been carried for years by rodents before the woman caught the disease.  

Delivery:   Aerosol delivery seems most likely. Contaminated rodents might also 

be released by terrorists since the natural vector for this disease is certain South American 

rodents. 

Symptoms: Symptoms include a high fever and hemorrhaging from internal 

organs, as well as the mouth, nose and genitalia. Only three people, including the 

researcher, have been known to have contracted the virus. Of these, one died. 

Treatment:   Currently there is no treatment for this disease other than support of 

the victim. 

Prevention: Although US health officials insist this disease is not easily passed 

between humans, some 80 people who had come into contact with the researcher were 

placed in quarantine, suggesting that officials were being less than truthful about the 

potential problem. For this reason protective mask, gloves, and protective suit would 

seem in order when caring for those who have contracted this disease. 

Salmonella 

One of the more common types of food poisoning is caused by salmonella. However, 

this bacteria can also cause outbreaks of contagious salmonella that can reach epidemic 

proportions. People initially infected by the food poisoning can spread the bacteria into 

hospitals, day care centers, nursing homes, and other food service areas. From there the 

bacteria will infect other people in contact with the original carrier as well as the objects 

he touches.  

While the usefulness of this bacteria as a battlefield agent would be minor, for use by 

terrorists this bacteria could be ideal since it can commonly appear in poorly processed 

food. Thus a wide-scale attack might easily be mistaken for a naturally occurring 

outbreak. 
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Delivery: Infected terrorists acting as “carriers” would seem the most likely 

method of delivery, although contamination of food in restaurants (salad bars, 

buffets, etc.) could rapidly spread the disease among local population groups. 

Symptoms: Symptoms include nausea, vomiting, fever, chills and diarrhea. 

Salmonella infections usually resolve in 5-7 days. 

Treatment: Victims often do not require treatment unless the patient becomes 

severely dehydrated or the infection spreads from the intestines. Persons with severe 

diarrhea may require rehydration, often with intravenous fluids. Antibiotics are not 

usually necessary unless the infection spreads from the intestines, then it can be treated 

with ampicillin, gentamicin, trimethoprim/sulfamethoxazole, or ciprofloxacin. 

Unfortunately, some Salmonella bacteria have become resistant to antibiotics, largely 

as a result of the use of antibiotics to promote the growth of feed animals. 

Prevention: There is no vaccine to prevent salmonellosis. Since foods of animal 

origin may be contaminated with Salmonella, people should not eat raw or 

undercooked eggs, poultry, or meat. Raw eggs may be unrecognized in some foods such 

as homemade hollandaise sauce, caesar and other salad dressings, tiramisu, homemade 

ice cream, homemade mayonnaise, cookie dough, and frostings. Poultry and meat, 

including hamburgers, should be well-cooked, not pink in the middle. Persons also 

should not consume raw or unpasteurized milk or other dairy products. Produce 

should be thoroughly washed before consuming.  

Cross-contamination of foods should be avoided. Uncooked meats should be keep 

separate from produce, cooked foods, and ready-to-eat foods. Hands, cutting boards, 

counters, knives, and other utensils should be washed thoroughly after handling 

uncooked foods. Hand should be washed before handling any food, and between handling 

different food items.  

People who have salmonellosis should not prepare food or pour water for others 

until they have been shown to no longer be carrying the Salmonella bacterium.  

Shigellosis 

Shigellosis, or bacillary dysentery, is caused by an acute infection of the bowel by 

shigella bacteria. The bacteria is found worldwide and widely responsible for epidemics, 

especially in crowded areas with poor sanitation. Three major subgroups of the bacteria 

have been discovered. These are generally classified as A (Shigella Dysenteriae), B 

(Shigella flexneri), C (Shigella boydii), and D (Shigella sonnei).  

Delivery: Infected terrorists acting as “carriers” would seem the most likely method 

of delivery. Contaminated flies might also be released by terrorists as a vector for this 

disease. 
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Symptoms: The incubation time is 1 to 4 days. With younger children the onset can 

be sudden; symptoms include fever, irritability, drowsiness, anorexia, nausea, vomiting, 

diarrhea, abdominal pin, distention, and tenesmus. Within three days blood, pus, and 

mucus appear in the stool. The number of stools will increase to as many as 20 or more 

per day so weight loss and dehydration becomes serious. Untreated children may die 

within 12 days; symptoms may subside by the end of the second week. 

In adults the disease starts with abdominal pain and an urgency to defecate; this 

continues with increasing frequency until diarrhea becomes pronounced with mucus, pus, 

and often blood showing in he stool. Recovery generally occurs spontaneously in adults 

with mild cases running form 4 to 8 days while severe cases may last up to 6 weeks. 

The type A may cause delirium, convulsions, and coma with little if any diarrhea. 

It can be fatal in 12 to 24 hours. This form is rare naturally, but might be seen in 

biological warfare due to its rapid onset and incapacitation of those suffering from the 

disease. 

Treatment: The Shigella bacteria are noted for their resistance to antibiotics. 

Therefore treatment is generally supportive. With careful water replacement (because 

of the intense thirst produced by rapid dehydration this disease causes, care must be taken 

not to let patients drink too many liquids in a short time). A hot water bottle or heat pad 

can be helpful in relieving abdominal pain. 

Prevention: The vector for this disease is the fly; screening and insecticides are 

both useful for keeping this pest under control. The disease is also spread by the feces of 

infected individuals and thus proper hygiene is essential in controlling this disease.  

Smallpox  

Sometimes called Variola, the last known case of smallpox was in 1977; shortly after 

that, vaccinations against the disease were discontinued worldwide. The result has been 

that many alive now were never vaccinated against the disease. Even those that were 

vaccinated are believed to have now lost most or all of their immunity to this disease.  

While there is some debate whether smallpox would be a viable biological weapon, 

the fact that it is highly contagious and all the world’s population is now susceptible to its 

ravages, would seem to make it a prime candidate for future attacks. Furthermore, the 

outbreak of what appeared to be smallpox in Pakistan in mid-2002 suggests that terrorists 

may already have their hands on samples of this disease (which most likely escaped into 

the general population in the area where they were working).72 

Currently it is uncertain whether the Russians have succeeded in safe-keeping the 

small stocks of this agent they had on hand. Given the poor security of Russian facilities 

 

72 Muqaddam Khan, “SWABI: Smallpox epidemic spreading in Swabi,” Pakistan Dawn,  June 9, 2002. 
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following the end of the Cold War, there is a real possibility that some was stolen, sold, 

or given away to make its way into the hands of terrorists. Additionally North Korea or 

other nations may have maintained secret samples of smallpox, saving them for possible 

development as a biological weapon to be employed at a latter date. That later date may 

be today. 

Russian scientists are known to have also worked with the monkeypox virus, a close 

cousin to smallpox, in their bioweapons program.73 Another similar disease that terrorists 

might exploit is camelpox (which Iraq has admitted to researching).74 Both of these are 

very similar to smallpox in how they are spread and treated. The “good news” here is that 

while these diseases would be easier for terrorists to use, they also have a lower mortality 

rate in human beings, with monkeypox causing some human mortality while camelpox 

only rarely does. Because readily identifying these in the field is hard, if you encounter 

these, patients should be treated as if they had the more dangerous smallpox. 

Decontamination and other precautions should be carried out in the same manner as when 

dealing with smallpox. 

In 2002 the Centers for Disease Control and the Department of Health and Human 

Services asked the Advisory Committee on Immunization Practices (ACIP) and the 

National Vaccine Advisory Committee (NVAC) to review the US smallpox vaccine 

recommendations. At the time of this writing, it appears that the Department of Health 

and Human Services will soon have a stockpile of 286 million doses of smallpox vaccine, 

roughly enough to protect every US citizen, if needed.75 The question being asked is 

whether a national vaccination program should be started with these stocks, or whether 

the nation should store the doses and administrate them after an attack. 

The catch to the latter plan is that if the attack is mounted surreptitiously, the disease 

could get a strong foothold before the vaccination efforts were begun. One can therefore 

hope that the vaccinations will be offered before any danger is seen, thereby heading off 

any potential attacks by removing their potential to create untold damage. And if such a 

national vaccination program goes into effect, good advice would be to run, not walk, to 

the nearest site offering the shots and get into line. 

Delivery: Infected terrorists acting as “carriers” would seem the most likely 

method of delivery. 

Symptoms: This disease has an incubation time of 7 to 16 days following 

exposure. Smallpox begins with something that’s a lot like chicken pox with small 

blisters forming on the skin, especially on the face, chest and hands. But then as days go 

by, the blisters burst and are accompanied by a high fever that comes and goes. 

 

73 “Monkeypox Latest Bioweapon Lookout,” United Press International, June 10, 2002. 
74 Ibid. 
75 “Smallpox Public Forums,” Media Advisory, CDC Media Relations, May 30, 2002. 
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Victims eventually go into shock and may also suffer from secondary infections in 

blisters.  

Smallpox is spread from one person to another by infected saliva droplets that 

expose a susceptible person having face-to-face contact with the ill person. Persons with  

smallpox are most infectious during the first week of illness, because that is when the 

largest amount of virus is present in saliva. However, some risk of transmission lasts until 

all scabs have fallen off. 

Treatment: In people exposed to smallpox, the vaccine can lessen the severity of or 

even prevent illness if given within 4 days after exposure. Vaccine against smallpox 

contains another live virus called vaccinia; the vaccine does not contain smallpox virus. 

There is no proven treatment for smallpox but research to evaluate new antiviral agents is 

ongoing. Patients with smallpox can benefit from supportive therapy (intravenous fluids, 

medicine to control fever or pain, etc.) and antibiotics for any secondary bacterial 

infections that occur. 

Prevention: The disease is highly contagious and even those vaccinated decades 

ago in the early 1970s (if at all) would probably contract it as resistance from vaccines 

lasts for only a decade or so. New stocks of vaccines and a vaccination program may be 

initiated if it appears this disease may be used for an attack. According to historical 

records, it appears that this disease is more intense and deadly when sanitation is poor; 

consequently a good first-line of defense is to be sure sanitation and living conditions are 

as clean as possible and that all human waste and garbage is disposed of properly. 

Transmission of this disease can be though direct contact, aerosol, ingestion, or 

parenteral administration. Because person-to-person transmission will be highly likely 

following an attack involving Smallpox, great care must be devoted to proper sanitation 

and isolation of those who have not contracted it from those who are ill. Protective 

mask, gloves, and clothing would be essential in treating those who have acquired this 

disease if a preventative vaccine is not available for caretakers.  

Tetanus 

Tetanus (also known as lockjaw) is caused by Clostridium tetani which is commonly 

found in the soil. Despite this, naturally acquired immunity to tetanus toxin does not 

occur. This disease is seldom considered a potential biological warfare agent. However 

the apparent exporting of materials from the US to Iraq designed to culture and grow this 

disease suggests that at least a few militaries worldwide might be ready to exploit it on 

the battlefield.  

Most likely the agent would be used to contaminate the trenches and battlefield so 

troops that haven’t been inoculated with the tetanus vaccine would contract the disease 

after receiving the wounds, cuts, or even small abrasions that are part of life during the 

intense activities of warfare. That said, the possibility also exists that a new strain of this 
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disease has been created by the US or other countries which would make it suitable for 

increasing casualties among troops that have received the vaccine for currently known 

strains. Either way the agent would most likely be employed to increase the severity of 

wounds and debilitating injuries rather than a casualty producing factor in and of itself.  

Delivery: Although still speculation, it may be that a new strain has been 

developed which can attack the body without the need to invade through an open sore. 

During 1987 and 1988, the US Centers for Disease noted that four percent of the cases 

reported in America resulted without a wound or other condition that normally would 

be implicated for contracting tetanus. If this is the case, then tetanus might be delivered 

in an aerosol or other form to produce casualties. 

Symptoms: Tetanus is characterized by intermittent spasm of the voluntary 

muscles as well as convulsions. The tetanospasmin binds to the gaglioside membranes 

of nerve synapses, blocking the release of the inhibitory transmitter that generally travels 

from the nerve to the muscle; this causes uncontrollable muscle spasms. Incubation can 

range from 2 to 50 days after initial exposure, though 5 to 10 days is more common. 

Symptoms include difficulty in swallowing, restlessness, irritability, and stiff muscles 

in the arms, neck, or legs. Headache, fever, sore throat, chills, and convulsions will 

also usually be seen. Later the patient will have trouble opening his jaws and spasms of 

facial muscles will produce a characteristic fixed smile and elevated eyebrows normally 

seen with this disease. Muscle rigidity or spasm continues with all muscle groups. 

Urinary retention, constipation, and digestive problems will result along with profuse 

sweating. Coma may follow repeated convulsions and respiration may fail causing 

cyanoisis or asphyxia. 

The prognosis is worse the shorter the incubation period was from the initial exposure 

to the bacteria until the symptoms start to show up. Mortality is especially high in the 

young, old, or those in poor health.  

Treatment: Treatment consists of keeping the airway clear and use of the tetanus 

anti-toxin. Sedation and control of muscle spasm and maintaining fluid balance and other 

supportive care is essential for survival. 

Prevention: Thus, universal primary vaccination, with subsequent maintenance 

of adequate antitoxin levels by means of appropriately timed boosters, is necessary to 

protect persons among all age-groups. However the tetanus toxoid itself is highly 

effective as an antigen; a completed primary series of shots generally gives an individual 

protective levels of serum antitoxin that persist for greater than or equal to 10 years. The 

antitoxin for this disease consists of tetanus immune globulin (human) and is 

generally given in 500 u. IM initially with daily doses of 500 to 1,000 u for a total dosage 

of 3,000 to 6,000 u. Serum sickness may result if animal antitoxin is given to a 

patient. 
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Tuberculosis  

TB continues to be a major cause of morbidity and mortality throughout the world. 

One billion people are infected with the tubercle bacillus, and there are 8 million new 

cases and 3 million deaths annually. Cases of active tuberculosis are now growing rapidly 

in the Western nations after years of decline. The Mycobacterium bacilli responsible for 

this disease are transmitted from infected animals, human beings, or infected tissue 

primarily via the aerosol route. 

Delivery: Pulmonary Tuberculosis can be spread through the air. Aerosol sprays 

from aircraft or infected terrorists acting as "carriers" would both be practical ways to 

spread this disease. 

Symptoms: After exposure, the disease may manifest itself within 1 to 30 days. 

Once within the body the organism may spread throughout the lungs, lymphatics, blood 

vascular system, and many visceral organs. In humans the clinical signs depend on the 

organ system involved. The most familiar signs related to pulmonary TB are cough, 

sputum production, and hemoptysis. The patient may be asymptotic for years. General 

signs may include anorexia, weight loss, lassitude, fatigue, fever, chills and cachexia. 

Skin lesions are characterized by ulcers or by papular lesions progressing to dark 

supportive lesions.  

Treatment: Treatment is usually carried out with isoniazid combined with rifampin, 

with or without pyrazinamide.  

Prevention: Vaccines can be created for some forms of this disease; these are used 

with “high risk” personnel but have the detrimental effect of causing a false positive in 

TB tests. Protective clothing including a mask is essential when treating victims of this 

disease. 

Tularemia 

Tularemia causes high fever and can destroy the respiratory system. It is also known 

as Francis’ Disease, Deer-Fly Fever, Rabbit Fever, and O’Hara Disease.   

Delivery: Infected terrorists acting as “carriers,” or surreptitious contamination 

of food or water would seem the most likely methods of attack. 

Symptoms: Symptoms include fever, headache, and nausea which begin suddenly, 

and a local lesion — a papule — which develops and soon ulcerates. Regional lymph 

nodes may become enlarged and tender and may suppurate. The local lesion may be on 

the skin of an extremity (ulceroglandular disease) or in the eye. Pleuropulmonary disease 

may develop from hematogenous spread or may be primary after inhalation. All types of 

this illness may cause the spleen to become enlarged and tender. There may also be 
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nonspecific rashes, myalgias, and prostration. The fatality rate is from 5 to 10 percent 

with this disease.  

If the disease is acquired by the ingestion of infected meat or water, an enteric 

(typhoidal) form may be contracted. Symptoms include enteritis, stupor, and delirium. 

Treatment: The treatment of choice is a combination of streptomycin and 

tetracycline; chloramphenicol may be substituted for tetracycline and used with 

streptomycin. 

Prevention: Secondary spread following an attack could result from handling 

tissue of infected animals; this disease can spread through direct contact with skin, 

even if there is no break or sores on the skin. For this reason great caution has to be 

exercised when dealing with animals which may be infected. Human infections due to 

a cat bites or scratches are also possible. The disease is also believed to have been 

transmitted by biting insects. It can also be caught by eating contaminated meat from a 

sick animal. Thick gloves and a mask should be worn when dealing with animals or 

humans that might be infected. Meat from animals that might be infected should be 

thoroughly cooked. Care should be taken to avoid being bitten by flies, mosquitoes, 

and ticks. Avoid drinking untreated water or bathing in it. 

Typhoid Fever 

This bacterial infection of the blood is caused by Salmonella typhi and is spread 

directly from person to person as well as by contaminated food or water. Typhoid fever 

also has infected, chronic “carriers” who may not show any symptoms, but can pass the 

germs in their feces and urine for many years. Animals do not spread this disease. 

Delivery: Infected terrorists acting as “carriers” would seem the most likely 

method of delivery. 

Symptoms: Symptoms show up 1 to 3 weeks after exposure and include fever, 

headache, red spots on the trunk of the body, slow heart rate, and constipation (or, less 

commonly, diarrhea). Intestinal hemorrhage may also occur with significant bleeding 

occurring during the third week of the infection. This most often causes fatal 

complications of this disease. 

Treatment: At one time chloramphenicol was the drug of choice for treating 

typhoid fever. But new strains resistant to this drug have surfaced in Mexico and 

Southeast Asia. For this reason ampicillin is often used or, for those with a penicillin 

allergy, trimethoprim with sulfamethoxazole. Typhoid fever can be prevented with 

typhoid vaccine. Suitable antibiotics can reduce the death rate to less than 2 percent; 

lack of a treatment raises the death rate to 30 percent. Obviously developing a new 

strain of this disease might be key in employing it as a weapon. 
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Exercise of a victims legs helps prevent phleothrombosis. Eating frequent and high 

calorie meals is also recommended. Cathartics and laxatives should be avoided. Fluid 

replacement is important during days of high fever in order to prevent dehydration. 

Prevention: Secondary spread of the infection can be prevented by keeping infected 

persons from food handling or having direct contact with young children or other 

potential victims who are not yet ill. Thorough washing of hands with soap and water 

after using the toilet is essential for everyone whether they show signs of this disease or 

not. Washing before preparing food and drinks, and before eating are also essential. 

Because victims can remain potential carriers of this disease for up to 3 months after 

recovery, those who have recovered should practice good hygiene and avoid preparing 

food, washing dishes, or similar tasks that might spread the disease to others. 

Typhus 

Typhus, also called prison fever, ship fever, or typhus fever, includes several forms of 

infectious disease caused by Rickettsia prowazeki. Epidemic typhus is transmitted by the 

human body louse, Pediculus humanus. The disease is actually contracted not from the 

bite of the louse but by scratches that become infected from the fecal matter left behind 

by the louse.  

Endemic typhus, also known as rat or flea typhus, is transmitted by the flea, 

Xenopsylla cheopsis. The disease is often found in wild rats and mice and then 

transmitted to people through the flea originally on the animal. 

Scrub Typhus, also known as Tsutsugamushi disease and tropical typhus, is caused by 

R. Tsutsugamushi which is carried by trombiculid mites that have formerly been on 

infects rats, voles, or field mice. Human infection is caused by the mite larva or “chigger” 

bite. Tick-borne typhus produces Rocky Mountain Spotted Fever which is similar to 

other forms of the disease; as the name suggests, this disease is caused by ticks which 

have previously been on infected animals. 

Delivery: Aerosol sprays formed from dried louse feces, or the release by terrorists 

of infected fleas, lice, or mites to act as vectors. 

Symptoms: The incubation period for epidemic typhus is 10 to 14 days after 

exposure to the vector. Symptoms for epidemic typhus include severe headache, 

sustained high fever, depression, delirium, and the eruption of red rashes on the skin. 

Former victims of epidemic typhus may also experience Brill-Zinsser disease. 

Endemic typhus will produce symptoms similar to epidemic typhus but milder. 

Incubation periods are generally 6 to 14 days after exposure to the vector. Scrub Typhus 

is also similar to epidemic typhus with an incubation period generally from 6 to 21 days 

after exposure to the chigger that produces this disease. 
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Treatment: Oral chloramphenicol or tetracycline is generally given to these 

individuals, and efforts must be taken to get rid of the lice that will be present. 

Prevention: Epidemic typhus can currently be prevented with vaccine. Use of 

malathion, lindane, or DDT can kill the louse that causes this version of typhus. Killing 

the rats, mice, and other vermin in an area is often the first step toward ending this 

disease. Clearing areas of brush and other potential rodent homes and then treating the 

area with insecticides is often necessary to kill the mites in the area. 

Varicella 

Also known as Chicken Pox, this disease is seldom fatal, but is debilitating and highly 

infectious, making it potentially useful as a biological weapon. The disease is caused by 

the varicella zoster virus (VZV). Because most children in the West are vaccinated 

against this disease, it is doubtful that it would be employed against these countries. 

However it might be used against citizens in Third-World nations where such 

vaccinations are not regularly given. 

Delivery: Infected terrorists acting as “carriers” would seem the most likely 

method of delivery. 

Symptoms: this disease has an incubation time of 14 to 21 days after exposure. The 

victim remains communicable from a few days before the onset of symptoms until all 

crops of vesicles have crusted over. Symptoms include moderate fever, headache, 

malaise, and sometimes a sore throat. The current strains of varicella seldom causes death 

in healthy adults, though secondary infections at scratch sites can produce problems. 

Eruptions appear first on the trunk and then spread to the face, neck, and extremities. The 

seldom appear on the palms or soles of the feet. The small “pox” eruptions remain from 

the onset of symptoms up to anywhere from a few days to two weeks. The same virus 

that cases chickenpox can also result in herpes zoster, the difference apparently being one 

of location and severity. 

Treatment: Wet compresses may help control itching which can be extreme in some 

cases. Antihistamines may help in severe cases. Staphylococcal or streptococcal infection 

can result in broken vesicles; for this reason clean clothing, frequent bathing, and 

encouragement not to scratch are all important to avoid secondary infections. Antiseptics 

are not recommended unless sites become infected. 

Prevention: Suffering from one form of this disease will give immunity to the other 

produced by the same strain. A vaccine is available to prevent this disease and children in 

many Western countries are routinely vaccinated against Varicella 
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Venezuelan Equine Encephalitis 

 Most forms of encephalitis are not highly infectious or suited to use as biological 

weapons. There is one exception to this rule: Venezuelan equine encephalitis(VEE); 

unlike most encephalitis and similar diseases caused by a flavivirus, VEE is caused by a 

single-stranded RNA virus of the Togaviridae family. That makes all the difference in 

this deadly form of encephalitis.  

Producing a highly effective vaccine also has proven to be technically difficult while 

the virus itself can be genetically manipulated — two factors that have made this a 

favorite in both Soviet and US germ warfare programs of the past 

Delivery: Infected terrorists acting as “carriers” would seem the most likely 

method of delivery. VEE can also be carried by bats, birds, and rodents as well as equines 

(horses, donkeys, mules). Humans and horses can be infected from these carriers via 

mosquitoes (including Culex, Mansonia, Psorophora, and Aedes) which could 

conceivably be released by terrorists on urban population areas. Biological weapons 

might be created around the aerosol delivery of VEE due to its highly infectious nature. 

Symptoms: Incubation period ranges from 1 day to 1 week. VEE is characterized 

by fever with chills, headache, back pain, myalgias, prostration, nausea, and/or 

vomiting. Those suffering from the disease may have only mild, flu-like symptoms 

(low-grade fever, myalgias, or headache) while other victims may die from it. The 

mortality rate from natural outbreaks is around 20 percent among those who actually 

contract encephalitis; however this rate could be higher or lower with genetically 

manipulated forms of the disease. 

Treatment: There are no drugs available to treat this disease. Rest and support 

is all the help that can be offered victims at this point. 

Prevention: Investigational attenuated virus vaccine can be of some help in 

preventing this disease and may eventually prove to be a viable vaccine. 

Decontamination: One percent sodium hypochlorite (bleach), 70 percent ethanol, 2 

percent glutaraldehyde, or formaldehyde can all be useful in disinfecting equipment and 

areas where VEE patients have been. Protective clothing including gloves and a gas mask 

are essential for protection from this disease, and when using the above-described 

chemicals. 
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Chapter 5: Decontaminating 

Biological Agents 

The human immune system the first line of defense against the many potential 

biological weapons including microorganisms like bacteria, fungi, viruses, protozoa, and 

parasites to toxic materials in the form of foreign proteins, carbohydrates, or nucleic 

acids. The immune system is what keeps people from dropping dead in a matter of hours 

as various microscopic animals, plants, and viruses do their best to destroy them, whether 

through natural exposure or through exposure to biological weapons. 

However, new biological weapons are designed to circumvent the body’s ability to 

defend itself. For this reason, decontamination procedures are of prime importance in 

preventing casualties from biological weapons. 

The first line of defense in countering biological agents is good hygiene and 

protection from initial inhaling of the agent as well as avoiding being attacked by 

possible vectors. With agents that can be spread by aerosol delivery or from those who 

have contracted the disease, then a chemical/biological “gas” mask (see section on “Ideal 

Masks” in chapter 10) is dictated along with avoidance of areas where large numbers or 

infected individuals may be found.  

When dealing with diseases spread through contact, food, or blood products, care 

must also be taken to avoid areas where large numbers of people are, where objects or 

food may be contaminated, or where contact with infected persons may occur. In areas 

which may be contaminated, wearing protective clothing and gloves as well as a 

chemical/biological mask is a wise procedure. 

The old-fashioned procedure of washing the hands in soap and hot water is still one 

of the prime methods of removing bacteria and virus from the hands. Since many of these 

agents become fastened to the oil in the skin, detergent or soap can be effective in 
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removing them. Washing should be very thorough and precise; at least 30 seconds of 

scrubbing is needed to remove most agents from the skin.  Can something as simple truly 

be effective in decontaminating your body from biological (germ) warfare agents?  You 

betcha! 

Showering can also be effective in removing biological agents. A sit down bath is less 

effective since, in effect, you remain sitting in water that becomes contaminated by the 

run-off from your skin. For this reason a hot, soapy shower is always superior to a sit-

down bath. 

Decontamination of Surfaces and Areas 

Late in 2001 a new chemical formula started being marketed for decontamination of 

not only chemical agents but biological as well. This new decontamination chemical was 

created by researchers at the Department of Energy’s Sandia National Laboratories and 

consists of a foam that is relatively harmless to human skin while being capable of 

neutralizing both chemical and biological agents in minutes. Because it is not harmful to 

people, it could be dispensed on the disaster scene immediately, even before casualties 

are evacuated. These properties make it very useful for those dealing with chemical or 

biological weapons attack, especially one that has contaminated individuals. 

The big plus is that this new compound, now usually referred to as “Decon Foam” 

(though some manufacturers may refer to it by one or another trade name) can deal with 

all known chemical and biological agents including anthrax spores and nerve gas. This 

makes it possible to start decontamination even if an agent is unidentified.  The downside 

is that it may be a bit slower in neutralizing some chemicals and most microbes, as 

compared to harsher decontamination chemicals such as Clorox compounds. 

Decon Foam is actually a cocktail of ordinary household products and works by first 

lifting chemical agents from a surface and then other ingredients (surfactants and mild 

oxidizers) begin to chemically digest the agent, seeking the phosphate or sulfide bonds 

holding the molecules together and chopping the molecules into nontoxic pieces. The 

surprise is that the foam also kills spores and the mechanism responsible for this is not 

fully understood, though researchers suspect the surfactants poke holes in the spore’s 

protein armor, allowing the oxidizing agents to attack the genetic material inside. 

If you can use Decon Foam, that is the first choice for decontaminating any of the 

chemical or biological agents that might be encountered. That said, throughout this 

manual alternate chemicals (usually household compounds like Clorox bleach) so that 

you can quickly fabricate alternate methods of decontamination if Decon Foam is not 

readily available — as might well be the case if a massive threat caused the federal to buy 

up all available stocks of Decon Foam. 

Currently Sandia has licensed rights to produce Decon Foam for commercial sale to 

Modec, Inc. (based in Denver, CO.) and EnviroFoam Technologies (in Huntsville, AL.).  

See the Sources and Contacts appendix for contact info. 
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Other Decontamination Factors 

Many fungi, bacteria, and viruses will be destroyed by ultraviolet light and exposure 

to dry air. Sunlight, wind, or even a simple hair “blow drying” unit can all be important 

sources for decontaminating equipment or skin. A thorough washing with detergent (and 

borax powder if available) followed by drying clothing in a clothes drier placed on its 

hottest setting can also be useful in decontamination. (It is important to note that some 

spores will be resistant to these methods so they may not be entirely effective with more 

persistent agents like anthrax.) 

Outdoors, on a sunny, slightly breezy day with low humidity, most biological agents 

will die within 24 hours (unless they are in spore form or being carried by vectors). By 

allowing a little extra time to be on the safe side, most areas will be free of milder 

contaminants within a few days.  

This also means that clothing or other contaminated material can be hung out in the 

sunlight and breeze to be decontaminated. Care must be taken, however, since very bulky 

clothing and other materials may not permit much sunlight or air to travel through them. 

Such materials might remain contaminated for much longer periods of time even when 

exposed to sunlight and moving air. 

For large-scale removal of contamination, steam or high-pressure hot water streams 

can be employed. Caution must be exercised, however, since the splash and run-off from 

such operations will most likely be dangerous. The operation can be made much more 

effective with the addition of detergents and chorine to the water to enhance its germ-

killing abilities. 

Burial of contaminated clothing or equipment is not wise because many types of 

spores can remain in the earth for long periods of time. A better practice is to burn the 

material in a very hot fire. 

For small objects, eating utensils, and heat-resistant equipment, heat sterilization is a 

good method for disinfecting. A household oven can be employed for this purpose. 

Heating objects to 335° F or higher for 2 to 3 hours will kill all biological agents. 

Pressure cookers or autoclaves can also be employed to kill biological agents and 

have the plus of also killing spores. The pressure must reach a minimum of 15 pounds per 

square inch (with 17 psi being preferable) and maintained at 250° F. for at least 15 

minutes. 

Boiling materials in water can also be effective (preferably with soap or detergent and 

a 2 percent solution of sodium carbonate). For this to be effective, the water must be 

brought to a complete boil and kept at that level for at least 20 minutes at sea level (with 

5 minutes added to the time for every 1,000 feet of elevation about sea level). 

Chemicals capable of killing biological agents include formalin (formaldehyde 

solution) and methyl alcohol. These can be mixed together and “delivered” with a variety 



  123  

of methods from mops to spray devices, with the gardening pump spray being an ideal 

improvised tool for this purpose.  Always wear gloves, eye protection, respirator mask 

and protective clothing when dealing with caustic liquids such as this. Because the fumes 

from formaldehyde are not removed by most c/b masks, care should be taken to avoid 

being indoors for more than a few minutes when working with this form of 

decontamination.  You can purchase home & garden pump sprayers inexpensively, in 

sizes ranging from one gallon to ten gallons, at just about any good hardware store.  

Having several of these on hand is an absolute MUST for decontaminating larger areas in 

and around the home.  But get them now, before a terrorist attack takes place and people 

panic.  These items will disappear from hardware store shelves literally overnight. 

The best formalin solution is a 36 to 40 percent mix of gas to aqueous inert 

ingredients. This liquid should not be diluted and must be used at temperatures above 60° 

F. The rate of spraying is generally calculated at one quart per 1,000 cubic feet of 

space. When used indoors, the area should be closed up and not aired out for 16 hours; 

three days of airing should then be done before it is reoccupied so the fumes themselves 

don’t create injury. (The white residue left behind by formalin is harmless and can be 

removed with warm water.) 

Formaldehyde can also be mixed with methanol alcohol for indoor decontamination. 

Ideally the mix will be 5 parts of formaldehyde to 3 parts alcohol. This should be 

permitted to sit in a sealed room for at least 8 hours. Airing out time should be at least 24 

hours. The rate of material used is 0.80 quarts per 100 cubic feet of space. 

Paraformaldehyde gas and ethylene oxide can also be useful for indoor 

decontamination. These must be used at temperatures above 60° F. Areas sprayed must 

remain sealed for 6 to 8 hours and carefully aired out afterward, for several days. 

Metal surfaces or equipment can be decontaminated with a mixture of 700 ml 99 

percent solution of ethyl or isopropyl alcohol, 25 ml 37 percent formaldehyde solution, 1 

gram sodium nitrite, 1 gram sodium bicarbonate, and 1,000 ml (or less) of distilled water. 

Metal objects should be immersed in this solution for at least 3 hours; porous objects 

must soak in the liquid for 24 hours. 

Alcohol generally is poor in killing spores; it is good at killing living microscopic 

organisms, however. For this reason it can be useful as an ingredient of decontamination 

liquids, but should not be relied upon by itself. (To prevent rust from forming after 

spraying an object with alcohol, add sodium nitrite (0.5 percent) to the solution. 

Spray disinfectants like Lysol have active ingredients comprised of isopropyl alcohol. 

For this reason they can be useful for decontamination but will not kill all spores. This 

makes them unsuitable for really persistent agents like anthrax, for example. 

One very useful decontamination liquid can be created with commonly available 

household chemicals. These solutions consists of sodium hypochlorite (household bleach) 

or sodium hydroxide (caustic soda or lye) mixed with water (as described below). These 
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solutions are also capable of neutralizing most chemical agents as well as biological, 

making it practical to create a one-purpose-for-all-occasions decontaminant. 

A sodium hypochlorite solution can also be employed for decontamination of 

clothing since it is comparatively less harsh than many other decontaminants. For doing 

this, a solution is created by adding 1/2 cup of bleach to each gallon of water the clothing 

will be soaked in. Soaking time is 30 minutes after which the clothing should be washed 

in clear water. This solution will bleach the color out of or lighten many fabrics and will 

ruin wool. A two-percent solution of sodium hypochlorite can also be employed to clean 

and decontaminate a variety of surfaces including rubber gas masks, protective suits, etc.  

Sodium hydroxide and water can be employed to clean off large areas outdoors and is 

specially suited to painted metal surfaces. However this chemical will react with some 

exposed metals, such as aluminum, tin and zinc, to form flammable hydrogen gas. It will 

also violently react with strong acids, nitroaromatic, nitroparaffinic, or organohalogen 

compounds as well as water. The reaction of sodium hydroxide with water and a number of 

commonly encountered materials can also generate sufficient heat to ignite nearby 

combustible materials. When making a sodium hydroxide and water solution, always add 

very small amounts of sodium hydroxide to water; never pour water directly onto sodium 

hydroxide; when mixing with water be sure to stir in small amounts slowly and use cold 

water to prevent generating excessive heat.  Effective solutions can be created with from 1 

to 10 percent sodium hydroxide to 90 to 99 percent water.  

When mixing or using this compound, a gas mask, rubber gloves, and other protective 

clothing is essential due to its highly corrosive nature. Great care has to be exercised when 

using sodium hydroxide.  Generally, sodium hypochlorite (i.e., household bleach) solutions 

are a better and safer choice. 

Food and water can be decontaminated simply by cooking and boiling. Food in sealed 

cans, jars, or airtight containers can be safe to eat provided the exterior is carefully 

decontaminated. Generally “dunking” the container for 5 minutes in a sodium 

hypochlorite solution (as described above) is the best bet. Submerging the container in 

boiling water for 20 minutes or more (as outlined above) can also decontaminate the 

container (however, due to risk of explosion when pressure builds up inside the container, 

the container should first be opened or at least cracked so pressure can escape before it is 

heated in the water). Whenever possible, use the sodium hypochlorite (household bleach) 

solution, as described above, for decontamination purposes.  

Food Storage 

During times when there is a danger of a biological (as well as chemical) attack, it is 

wise to have food on hand so that you can stay indoors if necessity during a protracted 

period. As demonstrated following the World Trade Center attacks of 2001, food stores 

can become dangerously under-stocked with just a slight panic among US citizens; most 

grocery stores in America stock only enough food for two days maximum, any disruption 
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of supply chains could quickly cause shortages, especially if people panic and strip store 

shelves bare.  

During non-emergency times, food is plentiful in the US as well as many other areas 

of the world. This is the time to stock up, rather than waiting until the danger is 

imminent. Buying when food is plentiful will save you money and help those who aren’t 

so prudent be able to obtain food since you won’t be vying with them for it during the 

time preceding a disaster. 

While creating a food storage program is out of the scope of this manual, a little 

careful figuring will show you how much you need to get buy each week. Once you have 

a rough feel for this, purchasing extra food for a few weeks until you get a stock built up 

will give you an edge so you can “get by” if you need to for several weeks. Provided 

you’re careful to “rotate” cans and other supplies so nothing gets too old, this will cost 

you nothing other than having to pay “up front” a bit early for food you would have 

bought anyway. 

Just don’t buy food that must be refrigerated to be preserved or cooked to be eaten. It 

is very possible that a concerted terrorist attack would knock out the electrical and gas 

grids, making it necessary to get by without these necessities for a time. Having food that 

isn’t dependent on these utilities is a must if you’re building up stores. (By the same 

token, at the hint of an attack or if the power grid goes down, then you’d want to eat your 

perishable foods first so they won’t go bad before you can use them.) 

Preparing Food 

During a time when pathogens may be in air and water, it is essential that all food you 

eat be cooked very well done. Over-cooking will assure that any bacteria or viruses that 

were in the food are killed. Eating undercooked food is a quick way to become ill, 

especially when you are under stress and may even have been exposed to low levels of 

pathogens. When in doubt, overcook. 

Some food may not even be safe when cooked, however. This is because cooking it 

enough to kill the spores within it would make it unsuitable for eating. Additionally, food 

in which bacteria has grown might have enough toxins to be dangerous, even after the 

bacteria were killed. However these will generally be extreme cases with most food being 

capable of being salvaged even if exposed to pathogens. 

Food in sealed cans, jars, or air-tight vials should be safe to use provided the 

container is carefully disinfected before opening it. Plastic containers are less apt to be 

safe; if they are air-tight, the food inside would probably be uncontaminated, but the 

exterior would need to be decontaminated. As noted earlier, the outside of any container 

can be decontaminated with a 5-minute dunking in sodium hypochlorite or by soaking it 

in boiling water for 20 minutes or more.  
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As for cooking, there are three methods that might be employed including boiling (as 

for water); cooking in a pressure cooker; or baking the food for 40 minutes at 400 degrees 

Fahrenheit or for 2 hours at 325 degrees Fahrenheit. 

Water 

City water systems as well as wells and springs will be generally protected from 

biological agents provided things continue to function normally. Most cities have huge 

supplies of water which makes it very hard to achieve a dangerous level of contamination 

by simply dropping packets of contaminants into the water supply. Additionally, most 

now treat water with chorine which is effective in killing most pathogens. However if 

things become chaotic, it is possible that water may become contaminated through lax 

conditions, accident, or actual terrorist activities. In you suspect such is the case, you’d be 

wise to sterilize water at your home before drinking it, or employing it for cooking or 

washing eating utensils. 

Given that power is needed to pump water and that water systems might be attacked 

by terrorists, it is also essential to store water “just in case.” Milk cartons are not ideal 

(the plastic rots after about six months) and glass containers can be dropped, creating a 

dangerous situation. Ideal containers are empty 2-liter soda pop containers. Many 

families make a practice of regularly rinsing these out, filling them with water, and 

storing them in the garage or basement. Even if they are left in areas with freezing 

temperatures, the containers will remain intact. Water left in these for any time should be 

sterilized before drinking it. Fortunately this isn’t too hard to do.  

You can achieve this with either chemical treatment or by boiling water. Boiling is 

generally a safe bet, but can be time consuming and the water itself tends to taste quite 

“flat” making it hard to get children to drink sufficient amounts for good health. And it is 

important to note that anthrax spores in water may not be killed by boiling. 

Purification tablets are often a good and quick way to sterilize water. Tetraglycine 

hydroperiodide is the more reliable iodine compound used in most purification tablets; 

halazone tablets employ a chlorine compound. It must be stressed that tetraglycine 

hydroperiodide is superior to halazone tablets; some viruses and amebic cysts will 

survive exposure to halazone. The more effective iodine compound is sold under a 

number of trade names: Potable Aqua, Globaline, and Coghlan’s among others.  (Potable 

Aqua tablets are available from Preparedness Mart, 1090 East Tabernacle, St. George, 

UT  84770 – Phone (800) 773-0437.)  

Shelf life for tetraglycine hydroperiodide tablets is up to four years if they are kept 

sealed, not exposed to bright light, and kept cool. Halazone tablets will remain useful for 

2 years if kept cool and sealed airtight. Avoid military surplus purification tablets since 

the tablets, over time, tend to lose their ability to kill organisms which might be in the 

water. 

You can also employ 2 percent tincture of iodine to purify water. Use 5 drops of 2 

percent tincture of iodine in liter of clear water; if the water is cloudy or cold, use 10 
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drops. Be sure to let the water stand for 30 minutes before drinking so the chemical has 

time to kill all the germs.  

In a pinch you can use liquid bleach (“Clorox”) to purify water using this same ratio 

of 5 drops per liter of water — if the bleach is at full strength. If the bleach is old or the 

container has been left open for some time, then you’ll need to increase the number of 

drops accordingly. As with the purification tablets, chorine bleach isn’t quite as effective 

as iodine at doing its job. (On the other hand, most cities use chlorine to sterilize city 

water, so arguably you’ll be as safe as you are now.) 

If boiling water to sterilize it, you should boil water for 20 minutes at a complete boil 

(start timing after it reaches a full boil), adding 5 minutes to this time for every 1,000 feet 

of elevation above sea level.  

Don’t risk drinking water that is not sterilized by boiling or chemical treatment. Even 

if it is free of biological weapons contamination, it may still have the pathogens to cause 

dysentery, cholera, typhoid, and other similar diseases that usually spread following a 

wide-spread disaster. Furthermore you can pick up flukes or other parasites that can make 

your life very, very miserable. Always be sure water is safe before you drink it, cook with 

it, or use it for washing dishes. 

Control of Vectors 

While it would be impossible to keep the initial wave of vectors used to launch a 

biological attack out of an area, destroying all vectors and their habitats could reduce the 

chance that the agent will continue to be spread by the vectors. 

Actions taken will vary according to the vector. Mouse, rat traps, insecticides, etc., 

might be called for according to the vector being employed. Generally the “tighter” a 

house or building, the less apt vectors are to be a problem for those inside. Structures that 

have troubles with mice or flies getting into them must have these problems resolved 

ahead of time so the structure will offer protection during a biological attack. 

Screens, netting, and other barriers to mosquitoes and flies can be essential for 

survival during many biological attacks. Heavy clothing may be important outside, along 

with DEET insect and tick repellents and the like. In general, once the disease has been 

identified, the vectors (listed in the section detailing the most likely biological weapons) 

for the specific disease should be dealt with. Mosquito vectors, for example, might be 

battled through spraying insecticides and draining possible breeding pools. 

Elimination of vectors that carry a disease will often greatly reduce or even stop its 

spread. 
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Chapter 6: Agri-terrorism 

The term “agri-terrorism” means a terrorist attack against the agricultural base – 

either crops, farm animals, or both – of a targeted nation, for the purpose of depriving the 

population of food, creating mass panic and fear, and financially devastating the targeted 

country’s agricultural/economic base.  It is primarily a form of economic terrorism, 

inflicting potentially billions of dollars worth of damage on the targeted country, and 

causing untold loss of economic resources. Depending upon the method employed by the 

terrorists, it can also cause mass famine throughout the land resulting in a serious loss of 

human life.  While many feel that the risk of terrorist attacks involving agricultural 

targets is minor, looking at the facts and ease of use with such weapons argues otherwise. 

As we will see in this chapter, the payoffs for determined terrorists of such attacks could 

be significant, while being extremely hard for a targeted country such as the U.S. to guard 

against. For these reasons it seems likely that the future will see such attacks.   

The end result of such a massive attack could bring a nation to its knees, leaving it 

short of cash from farm products normally sold internationally, or even cause massive 

deaths from starvation should major grain crops be hit. Given that the idea of bringing 

America to its knees is basically the goal of a variety of fanatic terrorist groups now 

arrayed against the US, it isn’t hard to imagine that they might be tempted to mount such 

offensives. As noted agricultural expert Mark Wheelis recently put it: 

Attack the food supply of an enemy belligerent. This is the 

classical rationale for the inclusion of anti-plant programs in national 

biological weapons programs. Every major state BW [biological 

warfare] program we know of has included an anti-agricultural 

component, from the WWI German use of anthrax and glanders 

against animals to the Iraqi program on wheat cover smut. For most 

agents, effective use would require large stockpiles and extensive 
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delivery efforts; however, there is potential for delivery by secret 

agent to initiate point-source epidemics of highly contagious agents.76  

So while at first glance it might seem that agri-terrorism would be a small concern, in 

fact the direct financial loss such an attack would immediately bring about is just the 

beginning of the troubles such an attack (or series of attacks) would inflict. Even so, this 

initial cost could be very large if a great number of farms were attacked at once by 

determined terrorists.  

Further complicating the matter is the fact that the attack itself might go unnoticed for 

weeks. A few carloads of terrorists, driving across the farm belt, might easily infect 

thousands of farms in a few short weeks, creating the start of a self-perpetuating plague 

that might be further spread through the sale of infected livestock and crops, movements 

of farm machinery, as well as by modern agricultural marketing practices that place 

livestock and harvest yields from diverse locations together. 

In addition to the gargantuan losses that would be suffered by farmers, the efforts of 

local, state and federal governments to contain outbreaks would be monumentally costly.  

This would entail both the compensation of the farmer for infected animals or crops, 

coupled with the expense of destroying them in a manner that is both safe to the 

environment as well as in a way that will prevent further spread of the disease. If the 

disease is spread by infected insects released by terrorists, or by a “weaponized” fungus 

or other pathogen, then additional costs will mount up as pesticides, vermicides and  

fungicides are employed to keep the spread of the infection under control. This type of 

operation will cost taxpayers significantly more than the actual value of the infected 

animals or crops, if it is successful in containing the outbreak. Failure could mean 

virtually runaway costs – a goal the terrorists would love to achieve. 

But more losses would be incurred even if the disease is held in check by local and 

state officials. This is because the next financial loss will be in restrictions on the export 

of animals or produce to other states and/or nations. Even though the remaining products 

may be uncontaminated, other states and nations will not want to risk the chance that any 

infection can spread into their area and do damage to their markets. Consequently even 

those farms and communities which were uncontaminated may find themselves with 

products they can not sell. 

Internationally there is nothing to stop countries from preventing importation of farm 

produce from an infected country. Under the World Trade Organization conventions, 

countries are allowed to impose import restrictions on agricultural products to prevent the 

importation of pests or disease agents. Not only that, since this is one of the few 

exceptions that permits such bans, it isn’t too hard to imagine a nation that produces 

similar products using this excuse to ban products even though there is little danger  
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presented by the livestock or produce. In such a case the “protection from disease” 

would actually be a quick way to help a nation’s farmers compete unfairly against those 

of another nation without fear of reprisals under the WTO conventions. (The EU 

currently has similar rules in place as well.) 

To see how these losses mount up, it is only necessary to look at a few natural 

outbreaks and the way they unfolded. One such case occurred in 1997 when Taiwan saw 

an FMD outbreak in its swine. Although the direct losses to the farmers are believed to 

only have been in terms of tens of thousands of dollars, the cost of the eradication of the 

disease and efforts to keep it from spreading ran to around 4 billion dollars, with the loss 

of revenues believed to be upward to 15 billion dollars.77 

But the losses don’t end there. Because there is a snowball effect on those involved in 

investing in farm commodities, transporting farm products to market, and those that 

process and resale these products. The effect of these in turn could have very adverse 

effects on the US stock market as well as the overall economy. In fact, it isn’t far-fetched 

to imagine such an attack eventually causing a recession — even if the attack is 

contained. 

And an attack on this nation’s crops or farm animals that authorities were unable to 

contain would create effects that are almost unthinkable. In fact, because America’s great 

“bread basket” virtually feeds the world, a disease that was spread widely enough to wipe 

out just one year’s wheat or corn production might easily lead to the starvation of 

millions of people (and farm animals) both here and abroad.  

Adding to the problem is that some nations (most notably the US) engage in the 

practice of concentrating large numbers of animals into small feed lots.  This has made 

our nation’s food operations prime targets for agri-terrorists. As Kenneth Quinn, 

president of the World Food Prize Foundation and a leading food researcher put it,  

The way American animals have been raised, they may be more 

susceptible to disease…. There are many different agents that could 

be used to infect animals and plants…. We have to consider the 

threat, the possibility of bioterrorism and agri-terrorism real, even 

though we don’t know for sure exactly what the terrorists have 

planned…. Attacking the nation’s food supply would be in line with 

terrorist goals of weakening America’s economy, and would be a 

psychological blow by striking at the US heartland.78 

Ease of Use 

With the exception of a few zoonotic diseases (i.e., diseases that can go from one 

species to another, as from a cow to a man), most pathogens suitable for attacking crops 
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or even farm animals are benign to human beings.  Therefore, agricultural terrorism 

would be considerably easier to carry out than would be the case with biological weapons 

aimed at human beings.  

And because agents used to attack crops or farm animals are relatively benign to 

humans, these agents are significantly less of a problem for terrorists to produce because 

special protective clothing and equipment isn’t as necessary.  Plus, such agents are safer 

for terrorists to stockpile. And during delivery, terrorists need not fear for their health. 

Therefore, anti-agricultural agents are likely to be deployed by terrorists sooner or later, 

as they are almost a perfect terror weapon.   

There are also few technical hurdles to cross when creating an agricultural terrorism 

weapon. All that is needed is a suitable disease to attack whatever area of the farm 

industry a terrorist wishes, then a suitable delivery method. This could be anything from 

food laced with bacteria which could be thrown to farm animals along a roadway 

(knowing that any animals that were infected from the food would then infect others in 

the herd), to the use of a crop dusters or a weed sprayer trucks to deliver a fungus to 

crops. 

Some method that have been employed to spread agents to animals in the past border 

on the bizarre. Iowa State University’s veterinarian school has noted that,  

Clever methods [of spreading agri-terrorist agents] have included 

the coating of turkey feathers with the agent, filling small bomblets 

with the feathers, then exploding them over the target where they 

drift on the wind and contaminate a vast area.79 

Larry Madden, an Ohio State University plant pathologist and expert in plant 

diseases, has suggested another exotic method that might be employed to spread disease 

over a wide area of the US by employing a genetically modified pathogen which was 

released just north of the US/Mexican border. Once loosed, the spores from infected 

plants would then gradually move northward, carried by prevailing winds. In such a 

scenario, much of the central US would be devastated, including much of America’s 

wheat, corn, and soybean crops. While Madden doesn’t think such an attack is extremely  

likely, he does believe it is entirely possible.80 And similar use of prevailing winds to 

spread such disease might be used in Europe, Asia, or Africa toward the same end. 

And if the goal of an attacker were simply to disrupt trade, then the suitable 

contaminant given to only a select few animals or placed on a few crops in diverse 

locations might be all that was needed to create a panic and thereby throw the 
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marketplace into shambles. Food the consuming public cannot trust is food they will not 

purchase. 

These attacks become diabolically practical due to the almost total lack of security 

that can be afforded to large sections of farm land. While it is practical to guard, say, a 

power planet or water treatment plant, patrolling millions of acres of ranch land and 

wheat fields would never be practical. Nor is “security tight” at auction houses, grain 

elevators, fertilizer plants, or pesticide companies, any one of which might be employed 

as a system to spread disease to large numbers of plants or animals.  

Nor is there as great a moral barrier to such terrorism. Where, say, a terrorist might 

draw the line at killing millions of people, he may not have such compunctions about 

spreading hoof and mouth disease to a farmer’s cattle. Likewise a terrorist who would 

never drive a plane into a building might have little moral reservations about poisoning 

the crops of an enemy. Rationalizing such attacks, especially among those who are 

already brainwashed by their leaders, would be very easy. 

This low threshold might also mean that groups that normally wouldn’t become 

terrorists would be tempted to engage in agri-terrorism. In addition to animal rights 

groups, one might see ecologists or even business competitors employ disease in order to 

blackmail or otherwise gain the upper hand in their efforts. 

Too, the risk if caught would be considerably less.  In many states here in the US, 

crimes against property are generally treated less harshly than are those which directly 

result in the loss of human life. Thus an agricultural terrorist not only would be less apt to 

be caught in his deeds, but would be less severely punished if he chances to be captured. 

A terrorist might reduce his chance of being caught even more by making the 

outbreaks mimic a natural disease progression.  Many experts still wonder if the “hoof 

and mouth” outbreaks which have devastated Great Britain’s livestock industry, as well 

as the Newcastle Disease outbreak which recently devastated chicken ranchers in 

California, were successful acts of agri-terrorism in this vein 

Another chilling aspect of agricultural terrorism is that the perpetrators need never 

even enter a nation to attack it. Instead they could target feeds, fertilizers, or seeds being 

sent to that nation. With many international corporations now marketing to the US from 

various points around the globe, all a terrorist would need to do is penetrate a plant or  

farm, infect the materials headed for the target nation, and then quietly vanish long 

before the plague he had released developed, weeks, months, or even half a year later, 

depending on the growing season involved.  

Larry Madden believes that “doctored” seeds offer an especially easy way to attack a 

nation. He recently noted that, “A… dangerous situation could be one where a pathogen 

is introduced through infected seed. It’s often hard to tell whether the seed is infected or 

not, and seed testing is not universal. Only a small part of any imported seed is actually 

tested. The danger is that a growing percent of the seed used in US agriculture is 



  133  

produced overseas. The US is losing some control over the starting point in our 

agriculture.” 81 Again this applies to many farms outside the US as well. 

As noted by the congressionally mandated Gilmore Commission that recently 

accessed the potential for use of such weapons, a “concerted biological attack against an 

agricultural target offers terrorists a virtually risk-free form of assault, which has a high 

probability of success.”82 

The question then isn’t so much if terrorists might use agri-terrorism against America, 

but rather why it hasn’t become terribly common. Terrorists have everything to gain and 

almost nothing to lose with agri-terrorism. 

Agri-terrorism Animal Diseases 

Almost any disease that spreads quickly through an animal or plant population might 

be employed as a biological weapon. However there are some key diseases that appear 

more likely than others to be employed by terrorists, due to the ease of use and 

contagious aspects of these potential agents.  

Populations of livestock are especially vulnerable to attack for several reasons. First 

of all, modern farming techniques often keep animals in smaller confines that was seen in 

the past. This makes it possible for disease to spread rapidly among the population in a 

farm, feedlot, or other facility.  

Second, in many nations (most notably the US) livestock is routinely given antibiotics 

and steroids to increase meat production. In the process, generations of animals have 

been raised without any natural resistance to disease. Additionally, modern livestock is 

under greater physical stress than were animals of the past; today’s animals are kept in 

unnaturally close proximity to each other, branded, dehorning, and perhaps  

even castrated or given hormone injections to increase their weight and/or their 

production of milk. This high level of stress coupled with lack of natural resistance to 

disease makes these animals very susceptible to a variety of diseases, some of which 

might easily be engineered to make them resistant to the antibiotics currently employed 

to prevent disease in animals. 

There can be no doubt that work has been done toward developing agri-terrorism 

weapons — both the US and USSR created a number of diseases designed to attack crops 

(though, as one sage quipped, the Soviets did such a good job of destroying their farming 

community, the US never needed such weapons). Given that much of the Russian 

chemical and biological warfare technology has “leaked” to other nations through the 

years, it is important to note that the key diseases they worked toward using as weapons 
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included variants of foot-and-mouth disease, rinderpest, African swine fever, ornithosis, 

and psittacosis.83 

Now let’s take a look at specific diseases that might be employed for agri-terrorism. 

 African Swine Fever (ASF) 

Possibly the most dangerous disease for pigs, African swine fever epidemics have all 

but decimated pig herds in many areas of Africa. This disease is caused by a virus carried 

by warthogs and other wild pigs in parts of southern and eastern Africa and then spread 

by ticks to domestic pigs. With many domestic pigs, the disease is considerably more 

severe than with wild pigs; in more severe cases, the animals may die suddenly with little 

warning.  

Incubation period is 5-15 days after which the disease will break out in a variety of 

forms from the deadly peracute and acute forms (which have a mortality rate of almost 

100 percent) to milder subacute (mortality in the 30 - 70 percent range) and chronic with 

a mortality rate of less than 30 percent. Symptoms include high fevers, loss of appetite, 

red skin, and what is often described as “depression.” Unfortunately many of the animals 

that survive this disease become carriers of it, making it necessary to destroy herds that 

have been infected. 

Because the virus and can withstand heat, putrefaction and dryness, it can be easily 

spread from an infected pig in a variety of ways including simple pig to pig contact as 

well as through mechanical carriage by humans or equipment. Contaminated injection 

needles, uncooked “swill” (the garbage typically feed to swine), or ticks can also spread 

the disease. Pig semen, embryos, and products of pig origin can also all spread ASF. 

Aspergillus  

Aspergillus is a fungal disease that might be employed as a terrorist weapon. The 

disease is caused by Aspergillus fumigatus infecting chickens and other poultry. 

Symptoms of infected birds include lethargy, loss of appetite, and, in extreme cases, 

paralysis. 

Avian Influenza 

The outbreak of this disease 1983-1984 in Pennsylvania and neighboring states 

demonstrated its potential danger. The outbreak created a six-month race among those in 

the chicken industry to eradicate the disease. The efforts eventually prevailed, but only 
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after costing the federal government $63 million with an estimated additional cost of 

$350 million for consumers buying poultry products.84 

Caused by a virus, Avian influenza can cause a decline a flock’s egg production in its 

mild form with birds having mild respiratory disorder including sneezing and coughing. 

This mild form also sees a low mortality rate. The systemic form of the disease sees high 

mortality with extreme respiratory infection and swelling in the sinuses of animals.  

While vaccines can be created for this disease, its ability to rapidly mutate means that 

vaccination will often fail and at best offers only short immunities. Consequently the only 

really effective method of managing this disease is currently to kill off diseased birds. 

Bovine Spongiform Encephalopathy (BSE) 

Bovine spongiform encephalopathy (BSE), widely referred to as “mad cow disease,” 

is a chronic degenerative disease affecting the central nervous system of cattle.  The 

disease was first diagnosed in 1986 in Great Britain. Unlike most other diseases which 

are spread by a virus or living pathogen, BSE is caused by a molecule that has yet to be 

defined. The main theories are that it is : 

• A virus with unusual characteristics 

• A prion, an exclusively host-coded protein that is modified to a partially 

protease-resistant form after infection. 

• A virino, a small, noncoding regulatory nucleic acid coated with a host-

derived protective protein.   

Regardless as to which of these three theories is correct, the BSE agent is extremely 

resistant to heat and to normal sterilization processes.  It also does not evoke any 

detectable immune response or inflammatory reaction in host animals. Also unlike 

spores, bacteria, or other pathogens, BSE is not easily killed by heat. This, as we’ll see in 

a moment, has important ramifications since this disease can be spread to human beings; 

the inability to easily sterilize infected materials means that surgical equipment, dishes, or 

meat may all be capable of spreading this disease if they have been infected, even if they 

were subsequently heated to temperatures that normally would sterilize equipment. 

In addition to the potential for death and the health damage caused by this wasting 

disease, it can also cause damage to the bottom line of a nation’s economy. For example 

in the UK where an outbreak of BSE was seen in the late 1990s, the government was 

force to pay $9-14 billion in compensation to farmers whose cattle were slaughtered due 

to the infection as well as to compensate workers who were laid off by the dairy and beef 

industries. But the ramifications of the disease went far beyond this with the nation’s 

major trading partners soon setting up embargoes on British beef and dairy products, for 
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fear that the UK’s efforts weren’t effective enough. Today the British beef and dairy 

industries are in shambles. 

Cattle affected by BSE experience progressive degeneration of the nervous system.  

Affected animals may display changes in temperament, such as nervousness or 

aggression, abnormal posture, lack of coordination and difficulty in rising, decreased 

milk production, or loss of body weight despite continued appetite.  Affected cattle die.  

The causative agent of the disease is not completely characterized, and there is neither 

any treatment nor a vaccine to prevent the disease.  

The incubation period (the time from when an animal becomes infected until it first 

shows disease signs) is from 2 to 8 years.  Following the onset of clinical signs, the 

animal’s condition deteriorates until it either dies or is destroyed.  This process usually 

takes from 2 weeks to 6 months.  Most cases in Great Britain have occurred in dairy cows 

between 3 and 6 years of age.  

Currently, there is no test to detect the disease in a live animal.  Veterinary 

pathologists confirm BSE by postmortem microscopic examination of brain tissue or by 

the detection of the abnormal form of the prion protein.  BSE is so named because of the 

spongy appearance of the brain tissue of infected cattle when sections are examined 

under a microscope.  

It is interesting to study the outbreak of this disease in Britain since it demonstrates 

the course such diseases can take even after efforts commence to eradicate them. From 

November 1986 (when BSE was first identified as a separate disease entity), 177,531 

head of cattle in 35,118 herds were diagnosed with BSE in Great Britain by Dec. 1, 2000.  

The epidemic peaked in January 1993 at approximately 1,000 new cases reported per 

week.  Agricultural officials in Great Britain have taken a series of actions to eradicate 

BSE, including making BSE a notifiable disease, prohibiting the inclusion of mammalian 

meat-and-bone meal in feed for all food-producing animals, prohibiting the inclusion of 

animals more than 30 months of age in the animal and human food chains, and destroying 

all animals showing signs of BSE and other animals at high risk of developing the 

disease. As a result of these actions, most notably the imposition of feed bans, the rate of 

newly reported cases of BSE is decreasing.  

Epidemiological data suggest BSE in Great Britain is an extended common source 

epidemic involving animal feed containing contaminated meat and bone meal as a protein 

meat source. There are different scientific hypotheses concerning the origins of BSE, but 

it is most commonly believed that BSE in Great Britain may have been caused by feeding 

cattle “rendered” protein produced from the carcasses of scrapie-infected sheep or other 

infected animals.  The practice of using products such as meat-and-bone meal as a source 

of protein in cattle rations has been common for several decades.  Changes in rendering 

operations in the early 1980’s may have played a part in the appearance of the disease.  

The real chiller to the story of BSE is that it, like other encephalopic diseases, can 

spread from one species to another. Thus scrapie (affecting sheep and goats), 

transmissible mink  encephalopathy,  feline spongiform encephalopathy, and the chronic 
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wasting disease of deer and elk may all be transferred to human beings who eat 

contaminated tissue or otherwise have material enter their bloodstreams or food supply. 

In human beings, this disease is known as kuru, and appears to take several forms 

including the classic and variant Creutzfeldt-Jakob Disease (CJD), Gerstmann-Straussler-

Scheinker syndrome, and fatal familial insomnia. In fact the agent isolated from victims 

of these cases is indistinguishable from BSE in cattle as are the samples taken from 

animals suffering from other forms of this disease. 

In other words, the current thought is that encephalopic diseases in these species 

resulted from the same source and that the disease can be contracted simply by eating 

food that has come from an animal infected with BSE. For this reason, great care must be 

exercised to avoid contaminated beef as well as meat from deer, elk, sheep, or goats 

which might also carry this disease. (Additionally it has been reported that squirrels may 

carry a similar disease — an important thing to remember for those who hunt these 

animals for food). And it may be that virtually any mammal can carry this disease. 

Second, it is important to note that presence of the disease has chiefly been found in 

the brain, spinal cord, and retina of diseased animals. This means that in addition to 

avoiding possibly contaminated meat, you can further lower your chances of infection by 

avoiding meat that comes from these areas of an animal.  

Furthermore, it may be that BSE may be more contagious than has been thought in 

the past. A suggestion of this can be found in research done in the UK in mid-2000 which 

found that seemingly healthy people and animals might be carriers of BSE in a “sub-

clinical” form, which showed no symptoms, but which could infect both other human 

beings as well as animals they came in contact with.85  

And while most vCJD cases appear to be from the eating of contaminated meat, 

British government advisers believe there is some risk of transmitting the disease via           

surgical instruments (in part because many of the young people who have contracted this 

disease in Britain have had surgeries or dental work performed on them).86 This 

supposition was backed up early in 2001 when it was announced that two patients died at 

a Colorado hospital from Creutzfeldt-Jakob disease, with the only possible link to the 

disease being contaminated surgical instruments.87  

What all this means is that given the large amounts of money many terrorists have 

access to, it isn’t unreasonable to think that BSE could be used to infect herds in this 

country or even contaminate equipment used by humans.  
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Foot and Mouth Disease 

Foot and Mouth Disease (FMD) is a highly contagious viral disease infecting cloven 

hooved animals including cattle, pigs, sheep, deer, and goats. The disease causes up to 50 

percent mortality rates in young animals and causes dramatic production decreases in 

adults, causing animals to generally be of marginal use for meat or dairy production. 

While the disease is widespread around the world, North America, Central America, 

Australia, New Zealand, Chile, and some countries in Europe are considered free of 

FMD. Various types of FMD virus have been identified in Africa, South America, Asia, 

and part of Europe. 

The incubation period for the disease is generally between 2 and 8 days. Symptoms 

include fever, loss of appetite, interruption in milk production, sticky/foamy/stringy 

saliva, and blisters (particularly around feet and mouth — hence the name of the disease) 

followed by erosions on the tongue and lips, in the mouth, on the teats, and between the 

hooves. This disease is perhaps the most feared in terms of a biological attack 

because it is so highly contagious and due to the large number of species affected by 

it. 

In 1999, writer Steve Goldstein offered readers a chilling scenario for agri-terrorism 

carried out with hoof-in-mouth disease:88 

A terrorist arrives in the nation’s capital armed with a weapon 

obtained by scraping off lesions from the blistered tongue of an 

African cow with hoof-in-mouth disease. 

With several million particles of virus stored in a lunch cooler, he 

rents a car at Dulles International Airport outside Washington and 

drives south into the Virginia countryside. At several farms, he stops 

where cows or horses stand near fences and, using wads of cotton, 

calmly rubs some of the virus into their nostrils. 

By the time he reaches Richmond, an epidemic is virtually 

assured. 

If this imaginary scenario had actually happened, the $54 billion-

a-year US dairy and beef industry would have been in turmoil, 

international trade would have been crippled and thousands of 

animals would have had to be destroyed. It would have taken years to 

sort out all the economic and political repercussions. 

The disease itself is caused by a virus. The virus survives in lymph nodes and bone 

marrow at neutral pH, but destroyed in muscle when in pH<6.0 i.e. after rigor mortis. The 

virus can persist in contaminated fodder and the environment for up to one month, 
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depending on the temperature and pH conditions.  There are at least seven separate types 

and many subtypes of the FMD virus. Immunity to one type does not protect an animal 

against other types.   

FMD viruses can be spread by animals, people, or materials that bring the virus into 

physical contact with susceptible animals. An outbreak can occur when:   

• People wearing contaminated clothes or footwear or using contaminated 

equipment pass the virus to susceptible animals.  

• Animals carrying the virus are introduced into susceptible herds  

• Contaminated facilities are used to hold susceptible animals.  

• Contaminated vehicles are used to move susceptible animals.  

• Raw or improperly cooked garbage containing infected meat or animal 

products is fed to susceptible animals.  

• Susceptible animals are exposed to materials such as hay, feedstuffs, hides, or 

biologics contaminated with the virus.  

• Susceptible animals drink common source contaminated water.  

• A susceptible cow is inseminated by semen from an infected bull.  

Meat animals do not normally regain lost weight for many months and the recovery 

of dairy cows seldom is complete enough for them to produce milk at their former rates.  

FMD is one of the most difficult animal infections to control. Because the disease 

occurs in many parts of the world, there is always a chance of its accidental introduction 

(or through design on the part of terrorists). Unfortunately most of the methods of 

preventing its introduction into a nation are dependent on people’s cooperation or the 

idea that those trying to bring contaminated animals and animal byproducts won’t be very 

sophisticated in their smuggling methods.  

Thus many times the only “security” from having those stepping off an airplane with 

contaminated products to enter a nation is that they will tell officials if they have any 

such products. While customs inspectors in some nations have started employing a few 

dogs that can sniff out potential products that could be contaminated, these dogs are not 

used on all luggage and carry-on materials. Indeed, about the only safeguard one sees is a 

questionnaire that asks whether or not one had visited a farm that might have been 

infected. Checking of the “no” box generally gets one into the country without any 

further inspections or questions.  

Thus, as things now stand, a terrorist might easily smuggle infected materials into 

America and then go about infecting animals as described in the scenario above. 

Heartwater  

This disease is caused by rickettsia Cowdria ruminantium and attacks ruminants, 

including cattle, sheep, goats, and deer. Mortality rates range from 40 to 100 percent. 
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Heartwater is transmitted by ticks. Symptoms include loss of appetite and respiratory 

distress. Currently no effective treatment or vaccine available for this disease. 

Hog Cholera 

Hog Cholera is a viral disease that can be spread from blood and body tissue of an 

infected animal as well as through its urine, feces, nasal secretions, and saliva as well as 

improperly processed animal foods. Symptoms for an infected pig include fever, loss of 

appetite, and a discharge from the eyes with sensitivity to light. Mortality rates generally  

approach 100 percent of infected animals. 

Some birds including starlings may transmit the hog cholera pestiviruses as do 

mosquitoes. The virus is extremely resistant to freezing and can remain infectious up to 4 

years even in frozen pork.  

Few countries are completely free of the disease. During the late 1990s the pig 

industries of the Netherlands, Belgium, Germany, Spain, Italy and the Czech Republic 

experienced outbreaks of hog cholera which caused the loss of billions of dollars to their 

economies. While infected meat can spread the disease, neither contact to infected pigs 

nor consumption of contaminated pork causes illness in people. 

 Quarantine and compulsory slaughter of all infected animals, as well as animals in 

contact with those infected, is the only viable way of controlling this disease. At the time 

of this writing there are some vaccines that appear to be creating new strains of the 

disease while giving only partial immunity from it. Consequently research for safe and 

effective methods of immunization is ongoing. 

Psittacosis 

Parrot disease, ornithosis, and chlamydiosis are other names for psittacosis. 

Psittacosis is an infectious disease in humans that has mild, non-specific flu-like 

symptoms. Psittacosis refers to any infection or disease caused by Chlamydia psittaci, 

one of several microorganisms in the genus Chlamydia. This disease can be transmitted 

from infected birds to humans, chiefly through exposure to their dried feces.  

Chlamydia psittaci infects wild and domestic birds and poultry including canaries, 

pigeons, chickens, ducks, and turkeys. The time between exposure to Chlamydia psittaci 

and the onset of illness in caged birds ranges from three days to several weeks. Sick birds 

will exhibit sleepiness, shivering, weight loss, breathing difficulties, and diarrhea. Some 

birds can have a latent infection, appearing healthy for some time before showing 

symptoms, being able to infect other animals or people during this period.  

Humans can become infected with Chlamydia psittaci by breathing in the organism 

when the urine, respiratory secretion, or dried feces of infected birds is aerosolized. For 

example, walking through an area where contaminated feces lie on the ground can cause 

the infective organism to be “kicked up” into the air and carried about, at which time it 
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can be breathed in by unsuspecting humans.  Cleaning of bird cages can cause the 

organism to become airborne.  Even household air conditioning blowing across the bird 

feces or dried urine can potentially cause the infectious microorganism to become 

airborne.  (Other sources of exposure include mouth-to-beak contact, a bite from an 

infected bird, and handling the plumage and tissues of infected birds.) 

While person-to-person transmission of the disease is rare, it can occur when a person 

is exposed to infectious, aerosolized droplets produced by the coughing caused by others 

infected with this disease. Symptoms in human beings generally appear 4-15 days after 

exposure to the disease and include mild flu-like illness to severe pneumonia. Other 

symptoms include fever, chills, cough, weakness or fatigue, muscle and chest pain, loss 

of appetite, nausea, vomiting, diarrhea, headache, sweating, and an abnormal intolerance 

to light. Fatal cases are rare; fever may continue for three weeks or more.  

Patients can generally be treated successfully with tetracycline; most forms of 

Psittacosis are resistant to penicillin. Chlorotetracycline is generally added to poultry feed 

to prevent this disease, a practice that may lead to antibiotic-resistant forms of this 

disease.  

Contaminated surfaces can generally be treated successfully with such disinfectants 

as quaternary ammonium compounds, isopropyl alcohol, 70 percent ethanol, 

glutaraldehyde, formaldehyde or 1 percent sodium hypochlorite bleach solutions.   (Be 

sure to wear proper protective clothing and gloves, and a respirator if necessary, when 

dealing with harsh chemical disinfectants.) 

Rinderpest 

Rinderpest is a highly contagious viral disease infecting cattle, and is sometimes 

called “cattle plague.” The disease is spread primarily through direct contact between 

animals or from drinking infected drinking water  

The disease causes animals to suffer from a fever and is marked by their frothy saliva 

and diarrhea. Currently there is a vaccine available to prevent this disease. 

Velogenic Newcastle Disease 

Newcastle Disease is a highly contagious viral disease infecting poultry. It causes 

gastrointestinal, respiratory and nervous problems with a mortality rate of nearly 100 

percent. Incubation period is generally between 5 and 6 days but in severe cases, poultry 

such as chickens and turkeys can die within 1 or 2 days. The recent suspicious outbreaks 

of Newcastle Disease among California chickens triggered the voluntary destruction of 

millions of birds in order to contain the disease from spreading across the nation.  

Currently a vaccine is available to prevent this disease. 
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Agri-terrorism Against Crops 

For plants the list of agents that might be used is nearly endless, although some 

appear more ideally suited to this purpose. Therefore, the below list is by no means 

exhaustive, since almost any contagious disease that attacks a given crop might be 

employed as a weapon.  

Asian Longhorn Beetles 

 This beetle has no natural enemies in North America and many parts of Europe 

(being native to China); it has accidentally been brought into the Eastern US and Chicago 

via wood used in shipping containers from Asia. This beetle’s destruction of deciduous 

trees was severe, with the only solution available to stop its progress being to cut down 

and destroy the trees it infested. 

Experts believe the Asian Longhorn Beetles might be employed by terrorists to kill 

maple trees and cripple syrup production in New England or to damage fruit trees in 

Europe. Currently researchers are working toward the development of a soil- or tree-

injected insecticide to kill these insects.  

Colorado Potato Beetle 

The black and yellow-striped Potato Bug is often found in US home gardens where 

the beetle, as well as its black-spotted, red larva, feed on potato leaves. As most 

gardeners have learned, these insects greatly reduce the yield and sometimes even kill 

plants including tomatoes, eggplants, and peppers in addition to potatoes.  

The key point that makes the Colorado Potato Beetle a potential biological weapon is 

that it rapidly develops resistance to insecticides that are used repeatedly on populations 

of these bugs. This has led to serious problems for farmers who have encountered 

infestations that are resistant to disease — and also suggests it would be practical to breed 

insects that are resistant to before employing them as weapons. This would give the 

government of a target country the choice of either employing insecticides that are not 

safe to human beings to be used in fighting the insects — or see entire crops be lost.  

Currently farmers rotate the use of insecticides to avoid having populations of these 

beetles develop resistance to diseases. This has resulted in Sevin/Diazinon/Thiodan or 

similar rotations (with care being taken not to use Diazinon, Guthion, and Imidan in 

succession since these chemicals are similar). 

Gardeners sometimes hand pick adult beetles and immature larvae. Though a tedious 

task, this has the plus of delaying the development of resistance to insecticides by the 

beetles. 
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Interestingly some counter-bio weapons have been employed to fight the Colorado 

Potato Beetle in the form of the bacillius thuringiensis var tenebrionis (Bt). This bacteria 

is effective against small larvae that are less than a quarter inch in length. Farmers can 

apply the bacteria to plants at the time the eggs of these insects normally hatch or when 

larvae are first seen. Unfortunately timing is critical in the application since a premature 

treatment loses its effectiveness while larger larvae tend to be resistant to the disease. 

It has also been found that Align, an extract of the neem seed, can also be employed 

to prevent the larvae from developing normally.  

Phytophthora infestans  

Phytophthora infestans, commonly known as late blight, is the fungus that caused the 

Irish potato famine, destroying the economy of the region, killing a large chunk of the 

population through starvation, and driving many from their lands. (There has been some 

speculation that the English might have exported this fungus to Ireland to do just that, 

perhaps one of history’s first examples of agri-terrorism). 

In 1994 this same fungus destroyed crops worth $9 million in Pennsylvania. This time 

careless backyard gardeners were to blame. The Phytophthora infestans outbreaks began 

in home tomato gardens in 1993 and spread to commercial farms the next year. Until 

recently this fungus was controlled fungicides; but now a fungicide-resistant strain has 

developed attacking potatoes as well as tomatoes. 

In tomato plants, the first late blight symptoms appear on the leaves as small, dark 

spots that expand rapidly during moist weather. Soon the leaves become limp and the 

lesions turn brown, spreading along the stem to other leaves. The fungus thrives in wet 

conditions when night temperatures drop into the 50s or 60s. Eventually the fungus 

attacks the tomatoes themselves which develop areas of black rot. In potatoes, a corky, 

light brown dry rot will result.  

This fungus might easily be employed to destroy a country’s potato and tomato crops. 

While this would most likely fail to do the damage of the Irish Potato Famine of 150 

years ago, the monetary loss would be immense. 

Rice Blast 

Rice Blast is a disease caused by the fungus Magnaporthe grisea causing lesions on 

leaves, nodes, and panicles of a plant. Up to a 60 percent loss can be seen in crops that 

have become infected by this plant disease. In addition to attacking rice, this fungus also 

attack more than fifty species of grasses and sedges.  

While rice and other plants can be bred for resistance to Rice Blast, the fungus is 

highly variable, causing new varieties to appear which can attack formerly resistant 

varieties of rice. Some fungicides are available to control the fungus, but application of 

them to crops can be expensive.  
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Soybean Rust 

According to microbiologist Stefan Wagener of Michigan State University, the 

introduction of soybean rust to US crops could virtually wipe out the $8 billion-a-year 

industry.89 Thus far America has remained free from of Soybean Rust, although this 

disease is a major problem throughout Australia’s region, with growers in Taiwan, 

Indonesia, Thailand, and South America all seeing problems with this disease. 

Currently the disease can be controlled by spraying the crop with either a 0.1 per cent 

hexaconazole (Contaf 5% EC) solution or with a  0.1 per cent propiconazole (Tilt 25% 

EC) solution. 

Stem Rust 

Stem rust (Puccinia graminis) is a fungal disease which affects cereal crops including 

wheat and barley. It produces rust pustules which appear as powdery masses of orange, 

purple, or brown spores on leaves and sometimes on stems. These pustules are usually 

found on the undersides of leaves. Stem Rust causes significant crop losses. 

This fungus has a complicated life pattern, alternating between barberry  and wheat 

with four different spore stages being seen. There are several fungicides that can be used 

to protect plants from this infection with Mancozeb generally seen as being the most 

effective. 

Sugarbeet Curly Top Virus  

This viral disease causes dwarfed leaves and swollen veins on infected plants. It is 

transmitted by beet leafhopper, an insect that can migrate over long distances and attack 

many different types of plants. Because of the vector involved, the disease is normally 

controlled through the use of  insecticides. 

Tobacco Mosaic Virus 

This viral disease, despite its name, actually affects a wide range of plant species, and 

is known to infect more than 150 types of herbaceous, dicotyledonous plants including 

many vegetables, flowers, and weeds. It creates leaf blotching in mosaic patterns in adult 

plants, and stunted growth in younger plants which can ruin any potential yield that might 

otherwise have been seen. 

Symptoms on other plant hosts include various degrees of chlorosis, curling, mottling 

mosaic, dwarfing, distortion, and blistering of the leaves. Often the entire plant is 

 

89 Steve Goldstein “US officials awakening to threat of agroterror attack on animals, crops could be 

devastating, experts say ,” Dallas Morning News, June 27, 1999. 
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dwarfed with discolored flowers. Symptoms can be influenced by temperature as well as 

available light, nutrients, and water.  

Currently there are no efficient chemical treatments that protect plant parts from this 

virus, nor is there any way to eliminate viral infections from plant tissues once they do 

occur.  Control consists of reducing and eliminating sources of the virus and limiting the 

spread by insects. Unfortunately the virus is very durable, lasting up to 50 years in dried 

plant parts; this latter fact would make it ideal to terrorists looking for a weapon to 

employ against this nation’s crops.  

TSWV 

Tomato spotted wilt virus (TSWV, formerly TSWV-L) is a Bunyaviridae.  It has cut a 

swathe through agriculture from Asia, through the Americas, as well as in Europe and 

Africa. Its spread has been due to dissemination of its insect vector (often the western 

flower thrips), and of diseased plant material. Typical symptoms include yellow or brown 

ring spots, round brown spots, brown or black stem sections, and black or brown necrosis 

at the base of the leaf. 

Resent outbreaks of TSWV appear to have occurred purely through thoughtlessness 

and accident; it isn’t hard to imagine what kind of havoc a determined spreading of such 

a disease by terrorists might create. Control generally consists of destroying diseased 

plants and the use of insecticides targeted at insects spreading TSWV. 

WT 

WT is a family of geminiviruses which has caused a great deal of crop damage in 

plants such as tomatoes, beans, squash, cassava and cotton. The spread of WTs may be 

linked to the inadvertent world-wide dissemination of the silverleaf whitefly Bemisia 

tabaci. This insect is a particularly indiscriminate feeder, and also a very good vector; it 

causes rapid and efficient spread of these viruses from indigenous weed species to 

neighboring crops in various areas around the world. Obviously this insect and the 

disease it carries could be harnessed to create severe damage to an enemy’s crops. 

Wheat Smut 

In the mid-1990s, UNSCOM inspectors found that Iraqi had done work toward 

employing wheat smut against crops as part of economic warfare.90 There can be little 

doubt that wheat crops in the US and elsewhere were the likely targets the Iraqis had in 

mind. 

 

90 Raymond A. Zilinskas, “Iraq’s Biological Weapons: The Past as Future?” Journal of the American 

Medical Association,  278 (5), August 6, 1997: 419. 
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In the 18th century, it is believed that half of the wheat harvest worldwide was lost by 

Ustilago tritici and Tilletia tritici, the pathogens that cause wheat smut, as well as the 

similar wheat bunt diseases. These pathogens invade the seedling but their presence is not 

seen until the flowering of the seed heads, making them unfit to eat as well as plant, since 

the seeds transmit the disease to the next generation of plants.  

Chemical treatment can be employed to protect wheat, but it makes the grain useful 

only for planting the next season’s crops, since the treatment renders the wheat seeds 

unfit for human or animal food.  

Currently, work is being done to create genetically modified (GM) wheat that is 

resistant to smut. However this may raise another worry as to what effect an extended 

diet of GM wheat might have on human beings.  To date, there has been no sign that such 

genetic modifications to food crops produce problems, but very little human testing has 

been done and it remains to be seen if such a practice is actually safe.   

Your Personal Solution to the  

Threat of Agri-Terrorism 

There are ways to lower the risk of agricultural terrorism, but they can be expensive 

and will never be 100 percent effective. Therefore you would be wise to always keep 

reserve stores of food on hand in your home in case there are severe shortages following 

a terrorist attack. Since unprocessed wheat, beans, and similar products have nearly 

infinite shelf lives if keep free of insects and stored in a cool, dry container, consider 

buying bulk stores of these, preferably in sealed containers filled with inert gas to keep 

vermin from attacking your stocks. Also be sure to obtain a hand grinder or similar tool 

so you can grind and make your own flour if necessary. 

Additionally you should also consider keeping a month or two’s supply of canned and 

other foods on hand. By rotating these, you will never lose any money and will have a 

nice edge should there be anything from an economic downturn in your family due to 

illness or loss of a job, to a major food shortage brought about by one or another disaster. 

Having extra food has made good sense throughout history, and it makes very good sense 

now, considering the very real threat of agri-terrorism. 

On a political level, you can also encourage law-makers to at least raise the stakes for 

agricultural terrorists. Right now many countries have few if any laws against this act, 

and also offer very little punishment for it — an outrage considering such events might 

very well lead to the starvation deaths of millions of men, women and children. While 

legislation can never be viewed as a preventive solution, it would be good to at least have 

the deterrence it offers in place, rather than the next-to-nothing laws seen in most areas of 

our nation. Ideally such legislation should also provide for extradition of anyone charged 

with such terrorism so they can be brought back to the state where the event occurred, or 

brought back to the nation they attacked if they escaped from our country before the 

attack was discovered. 
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There are also few if any effective systems in place to detect agricultural terrorism. 

Nations need to create epidemiological investigation teams that can at least determine 

whether an attack has taken place, as well as track down those responsible. As things now 

stand, most attacks would go without any serious investigation by anyone other than local 

inspectors, most of whom are not empowered or equipped to seek out terrorists.  

Additionally there needs to be increased epidemiological research that can genetically 

identify various strains of disease, thereby making it possible to see if a coordinated 

attack has been launched and where it might have originated. Again there is no such 

central agency involved in this, and it could be sorely needed in the near future. 

Due to the “lack of glamour” in fighting agri-terrorists, most government agencies 

have tended to overlook or downplay the possibility of such an attack. For example, the 

report released by the US General Accounting Office in September 2001, just weeks after 

the Sept. 11 terrorist attacks (though written before the attacks took place and the nation 

had announced its “War on Terrorism”) failed to even mention potential threats to 

agriculture. Only when Deputy Agriculture Secretary James Moseley complained that the 

GAO left out agri-terrorism was the issue even addressed.91 

If you are a farmer or connected to the production of food, there are actions you can 

take as well. With agricultural terrorists, the only one likely to see criminal acts taking 

place are the farmers or other citizens who happen to be at the right spot at the right time. 

Being able to identify these people for the authorities to question could be a great service 

that might stop the terrorists in their tracks. 

As Ralph Peck, Director of Montana’s Department of Agriculture put it, “Make sure 

that only authorized people handle pesticides and fertilizer. Make sure that you can 

observe what is going on at your storage site at all times. Basically, keep your eyes open 

and keep things locked up.”92 

Another action you can take is to avoid “putting all your eggs in one basket.” While 

the tendency in agribusiness is to specialize in the production of one or two cash crops, 

returning to the old-style farming practice of having a variety of food production would 

be a safer bet when facing agricultural terrorism. The reason for this is that having a 

variety of crops creates “buffer zones” across which a disease of one plant may not be 

able to cross over to infect neighboring plants of the same variety. Equally important, 

spreading your production to a variety of plants and animals enables you to weather the 

storm of an attack. You might lose a part of your investment, but you won’t see your 

entire operation go down the tubes if an attack occurs. Diversity of crops could mean the 

difference between economic survival and a total loss. 

It should also be noted that to date there are not overly effective ways of dealing with 

widespread disease in livestock. While all authorities agree that it is a necessity to cull 

 

91 Judi Hasson, “Terrorism report skips USDA,” Federal Computer Week, Sept. 27, 2001. 
92 “Terrorism prompts review of pesticide and equipment security,” MSU News Service, Oct. 3, 2001. 
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sick animals as well as those which might be infected quickly, exactly how to deal with 

the outcry from farmers and compensate them is a hard task to deal with.  

Likewise many citizens, unaware of the necessity of this, may have a tendency to 

equate, rightly or wrongly, piles of dead sheep or cattle to something akin to the 

Holocaust, especially among those inclined to listen to animal rights groups. This could 

create the specter of protests by farmers and animal rights activists, possibly with infected 

animals being smuggled out to further spread the disease. 

Dealing with the carcasses creates many environmental problems as well. While the 

quickest route is to bury the carcasses (covered with quicklime) in landfills or to burn 

them, neither is ecologically sound when large number of animals must be processed.  

When that becomes the case, air pollution or damage to ground water supplies 

becomes a very real problem. Because of this there is no solution that is really good; the 

best that can be hoped for is containment of the disease and a minimum of damage to the 

environment. 
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Chapter 7: 

Chemical Weapons 

Unfortunately there are huge numbers of chemical compounds that can be deadly to 

the human body. The good news is that only about 70 different chemicals have proved to 

be useful as weapons, in part due to the need to be able to deliver them to target as well 

as the large amounts of some chemicals needed to produce casualties. This rules out 

weapons use of many otherwise deadly compounds.  

These 70 chemical agents have been used or stockpiled during the 20th century. And 

even of these, only a handful have proved to be of any great use as weapons. Most have 

gradually fallen to the wayside to make room for the most deadly in this group. 

A few chemical compounds that are highly toxic aren’t of use as weapons because 

they are too dangerous or difficult to handle. Others are too unstable or corrosive so they 

can’t be stored for long periods in containers without degradation or the corrosion of their 

containers. 

Some chemicals have also been rejected as weapons because they are deactivated by 

atmospheric water or oxygen. This makes it impossible to cover any area with the 

chemicals and thus makes them impractical as weapons which must be dispersed over 

relatively large areas to be useful. Still other chemicals are unsuitable because they 

cannot withstand the heat developed when dispersed from warheads or bombs. 

Of course the deadly chemicals that are unsuitable for widespread military use might 

conceivably be employed in clandestine operations designed to kill or injure or small 

numbers of individuals. And a variety of poisons unsuitable for warfare might also be 

employed by assassins to kill their targets or by police or anti-terrorist units wanting to 

“knock out” their enemies with sleep inducing compounds that would permit sorting out 
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hostages from criminals. For this reason some chemicals other than those included below 

might conceivably been seen in use on rare occasions. 

Some chemical compounds used by militaries are not classified as chemical weapons 

even though they are chemicals. Incendiary compounds such as napalm and phosphorus 

are not considered to be chemical weapons since they achieve their effect mainly through 

thermal energy. Likewise certain smoke screen chemicals, although poisonous in 

extremely high concentrations, are not classed as chemical agents since they normally 

aren’t employed to kill enemy troops but rather to confuse them by obscuring friendly 

forces. 

Because the UN’s Chemical Weapons Convention defines chemical weapons as 

including not only toxic chemicals but also ammunition and equipment for their 

dispersal, there are some oddities listed as “chemical weapons” in many reports. Planes, 

shell canisters, etc., may sometimes be classified as “chemical weapons” — all of which 

can cause a lot of confusion if one isn’t aware of this distinction. 

It is also important to note that the Chemical Weapons Convention defines chemical 

weapons as “ ... any chemical which, through its chemical effect on living processes, may 

cause death, temporary loss of performance, or permanent injury to people and animals.” 

This leaves out an important dimension: Chemicals that attack vegetation. Since these are 

becoming important in many types of attacks against an enemy population, defoliants and 

other chemical weapons designed to attack an enemy’s crops or designed to expose his 

position in jungles or forests will also be included as chemical weapons in this 

publication, even though this may not be the case in “official” manuals produced by 

countries abiding (or hiding behind) the Chemical Weapons Convention. 

Chemical agents are often referred to as “poison gases” or have the “gas” tag after the 

name of the agent. In fact these weapons are rarely delivered as gases but are rather 

delivered as very fine particles or as a liquid mist. The reason for this error goes back the 

deployment of the first chemical weapons during the World War I. At that time the very 

first chemical weapons (chlorine and phosgene) were released as gases on the battlefield. 

For this reason these were referred to as “poison gas”, a term that continues to be used to 

this day despite its inaccuracy. 

Internationally the production of chemical weapons is outlawed by the Chemical 

Weapons Convention (CWC), overseen by the Organization for the Prohibition of 

Chemical Weapons (OPCW).  The CWC went into force on April 29, 1997, 180 days 

after the deposit of the 65th signature of ratification (by Hungary). Since then a total of 

over 130 nations have ratified the CWC. As now written, the CWC bans both the use of 

chemical weapons as well as their development, production, stockpiling and transfer. It 

has also put into motion the destruction of existing stocks of chemical weapons in the US, 

Russia, and other nations by 2007. The CWC also requires that toxic chemicals and their 

chemical precursors be employed only for lawful purposes (as outlined in the CWC) and 

lists 43 chemicals and families of chemicals which are so restricted.  
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Unfortunately much of the CWC depends on compliance by the countries involved in 

it. Based in the Hague, the OPCW only has a staff of approximately 500, hardly enough 

to do more than casual inspections or ferret out illegal development or stockpiling of  

chemical weapons. This makes some experts less than optimistic that the last has been 

seen of chemical weapons, whether used on the battlefield or in urban terrorism.  

Perhaps the best recent demonstration of the lack of protection offered by the CWC 

was the discovery of chemical weapons and materials in the hands of the al-Qaida in 

Afghanistan in 2001 — even though Afghanistan is one of the nations that has ratified the 

CWC.93  

There can be little doubt that the CWC will make it harder for terrorists to get their 

hands on or create chemical weapons. However it would also be wrong to assume that the 

CWC will make use of chemical weapons by terrorists or rogue nations impossible. 

Modern Chemical Weapons 

Modern weapons are generally liquids rather than gases when delivered. But a certain 

percentage of many chemical weapons will slowly “boil” into the atmosphere, the rate of 

change depending on how volatile the chemical is. For this reason many chemical 

weapons do evaporate and create dangerous, gaseous fumes, though this is not the 

principle way they create casualties on the battlefield. It should be noted that many 

chemical weapons, whether in solid or liquid form, are dispersed in the air in atomized 

form. These aerosols behave in the air somewhat like a heavy gas and often enter the 

body through the lungs just as a gas might. For this reason the idea of chemical weapons 

being gaseous is not an entirely wrong way to view them. 

Some chemical warfare agents can also penetrate the skin. This is especially true with 

liquid agents but in some cases also gases and aerosols. Generally solid particles (such as 

agents delivered in the form of powder or dust) penetrate the skin slowly unless they 

happen to be mixed with a solvent which will carry them through the skin.  

Agents designed to attack vegetation often cause flowers and leaves to change color. 

Light or matted spots may occur as well as brown discoloration, particularly on leaves. 

Light exposure may also cause deformation of new leaves and other growth later in the 

growing season. Entire trees, or parts of them, may also get brown discoloration with 

heavy exposure to chemical agents; this may occur within a few minutes but can take 

days to show up. 

When first delivered, chemical weapons will generally appear to be a vapor or cloud 

which evaporates into invisible gases or particles. Although many chemical agents have 

definite odors, the current trend is toward odorless weapons in order to make them harder 

 

93 Sharon Theimer, “Chemical Weapons Training Revealed,” Associated Press, September 25, 2001. 
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to identify as well as to take troops without detection equipment by surprise. For this 

reason, many modern chemical weapons are odorless. 

Classification of Chemical Agents 

Chemical warfare agents can be classified in many different ways. Newer chemical 

agents, especially nerve agents, are often available in a “binary” form. This is simply the 

separation of several of the chemicals needed to create the main agent; these chemicals 

are mixed just before or during the dispersal of the agent. In theory binary agents are 

safer than the older forms of agents that were premixed. If one of the canisters of a binary 

agent ruptures, it is a safer situation than is the case with a pre-mixed agent.  

However the chances of such a catastrophe happening with one canister rupturing and 

the others not would not seems unlikely. Too, while not as dangerous as the actual agent, 

many of the components used in binary weapons are far from harmless. Therefore any 

leakage still poses risks to personnel in the area. Nevertheless, binary weapons are 

somewhat safer than assembled agents. Binary weapons also present a much simplified 

method of disposal since the various components can often be recycled or neutralized 

more safety than the assembled agents can. In general the effects produced by a binary 

weapon will be nearly identical to those produced its counterpart in the pre-mixed agent 

family. (For more about binary agents, see the nerve agent section of this manual.) 

One method of classification has to do with how volatile the materials are. This 

divides chemical weapons into two broad categories: Nonpersistent (mainly employed to 

temporarily contaminate the air) and persistent agents (which are non-volatile and 

therefore mainly cover surfaces for longer periods of time). 

Persistent agents stay dangerous for some time while the nonpersistent quickly 

dissipates, allowing the user’s troops to move in and mop up the survivors of the attack. 

With modern tactics of rapid deployment of troops, nonpersistent chemical weapons are 

gradually becoming more common in many national arsenals. However persistent agents 

still have some important pluses and are ideal for tying up an enemy’s resources, 

especially supply lines and run ways far behind the actual battle front. 

In order to achieve good ground coverage when dispersed from a high altitude, 

persistent agents must be delivered in droplets sufficiently large enough to ensure they 

fall within the target area rather than being carried away by the wind. This is currently 

achieved by dissolving polymers such as polystyrene or rubber products in the chemical 

agent, making it highly-viscous or thickened. (One of the first chemical agents to be 

thickened was mustard agent. During the World War II, mustard agent was thickened by 

adding a polymer to it.) 

Thickening materials not only creates a persistence agent that covers the terrain for 

some time. They also increase the adhesive elements of the agent greatly complicating 

decontamination. 
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Nonpersistent agents remain dangerous only for hours at the most and will tend to be 

in a form similar to water or a mist. Persistent agents remain dangerous for longer periods 

of time since they don’t evaporate quickly. Persistent agents will often appear oily and 

will be somewhat water repellent, often appearing like thick molasses, oil, or grease 

depending on the temperature and the degree to which they have been thickened.  

Chemical warfare agents designed for attacking human beings can also be divided 

into two categories according to the potential damage they can create: Lethal and 

incapacitating agents.  

A substance is classified as “incapacitating” if less than 1/100 of the lethal dose 

causes incapacitation (usually through nausea or copious tearing of the eyes and 

sometimes by causing mental confusion). The limit between lethal and incapacitating 

substances is not absolute but rather refers to a statistical average. Since little actual tests 

may have been made with some chemical agents, this creates not a little confusion as to 

whether some agents should be classified as being merely incapacitating. In general, 

however, even the borderline incapacitation agents are much less apt to create a lethal 

injury than are chemical weapons like nerve agents which will often create a lethal dose 

with just one tenth as much exposure. 

Incapacitating agents are often used against rioters or to get criminals or enemy 

troops out of a “bunker” type structure that can’t be easily assaulted without high loses. 

Incapacitating agents are also often ideal when dealing with a hostage situation where 

those trying to rescue the hostages might have difficulty quickly killing the hostage 

takers. All known harassing agents can be protected against with just a gas mask, though 

it is not unreasonable to suspect that some incapacitating agents may be fielded in the 

near future in a solvent that would enable them to penetrate the skin, thereby overcoming 

an enemy that is equipped with a gas mask but no protective suit. 

Dispersal of Chemical Warfare Agents 

Often the method of dispersal of a chemical warfare agent will determine the area it 

covers and how effective it will be. Currently no dispersal of chemical agents is very 

effective — a key point to remember as this means you stand a good chance of surviving 

such an attack without any protection at all provided you can stay out of the limited area 

that will be contaminated for a short time.  

This why large stocks of chemical weapons were kept by many nations in the past. 

Large amounts would have been essential for gaining any advantage on the battlefield. 

For example, the amount of nerve agent needed to neutralize a single square kilometer of 

ground occupied by troops without any protective equipment is the equivalent of what 

could in theory kill the entire population of China if delivered at the rate of a few drops 

per individual. The reason for this is that most of the agent that might be delivered on a 

battlefield would fall harmlessly to the ground without coming close enough to pose any 

danger. Likewise, most terrorist use of such weapons will most likely fail to create large 
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numbers of casualties, provided people are not crowded together during the attack and 

have the opportunity to quickly evacuate the area. 

If the delivery system creates a mixture of liquid droplets, aerosol, and gas, the largest 

droplets will fall and cause ground contamination while the very small droplets remain 

suspended as an aerosol. Together, the aerosol and the gas will then form a primary cloud 

which drifts downwind. Volatile agent start evaporating once on the ground causing a 

secondary cloud which also drifts in the wind.  

The key point to remember then, is that staying upwind from the release of a chemical 

agent is an excellent way to avoid the danger presented by these weapons. 

The amount of agent forming the primary cloud and remaining as ground 

contamination is dependent on the chemical warfare agent dispersed and whether 

thickeners have been added to it. The type of dispersal method used and the height of the 

dispersal will also influence distribution.  

In general a volatile nonpersistent agent will cause a large proportion of primary and 

secondary cloud while a persistent agent will result in more ground contamination. 

Explosive dispersal will lead to a greater proportion of primary cloud than if the 

substance is dispersed by means of spray or discharged in a bulk form. 

Although an attack with chemical weapons will always cause injuries to unprotected 

victims in or close to the target area, this isn’t always the case downwind and seldom the 

case upwind. And strong wind, heavy rain, or temperatures below freezing will also 

reduce the effects of most agents. 

High wind velocity causes the cloud of gas to pass through and area quickly and will 

also dissipate the concentration of the agent. This results in fewer injuries to unprotected 

persons downwind of the release. Conversely, a low wind velocity will lead to more 

casualties. For this reason, a weak wind may cause effects at greater distances than strong 

winds. 

On the other hand, a low wind velocity slows the rate at which the dangerous cloud 

travels, thereby giving people time to get clear of it or take precautions to protect 

themselves. With a very weak wind, the gas cloud from the agent will not move very far 

and there can even be danger “upwind” if the breeze is weak or changes direction from 

time to time. For this reason casualties may result within a circular area from the initial 

release in some conditions and care must be taken not to assume an upwind position is 

safe — a switch in the wind might quickly change this situation. 

Agent concentration in the primary cloud also depends on the air exchange or 

turbulence of the atmosphere. In urban or rough terrain, the spread of agent can be very 

erratic.  

Areas with heavy vegetation or undulating terrain give shorter danger distances for 

the primary cloud of an agent because the wind will create greater turbulence. Woodland 
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areas also adsorb gas and aerosol through dry deposition and absorption on leaves and 

twigs.  

Close to the target area woodland, depressions, pits, narrow streets, river beds, etc., 

may lengthen the effect of an attack. Gas and aerosol will remain in these areas, 

particularly in situations of weak wind and stable stratification or where the depression 

runs at right angles to the wind.  

Very long danger distances of the primary cloud will result when the wind blows the 

agent over plains or lakes; in such cases high concentrations may continue for some 

distance. This is also true when the cloud follows the contours of a valley. 

Buildings, tents, and vehicles will delay the effect of a passing cloud of gas or aerosol 

agent. This is caused by the lower air exchange of the structure when prevents the agent 

from seeping into the enclosed area. The agent that does penetrate into such enclosed 

areas will also be decreased by small amounts of the chemical being soaked up or 

bounded to walls and other surfaces. Because of these factors, a tightly sealed building or 

vehicle may present excellent protection from an agent, especially if concentrations are 

low and a brisk breeze is present.  

The protective effects of a building or vehicle can also be increased by keeping it as 

sealed up as possible from gas (the step-by-step details for sealing rooms is be covered 

elsewhere in this manual). In buildings the protection can be improved by closing doors 

and windows, turning off the ventilation systems, and sealing cracks around doors and 

windows with tape. 

Once the cloud of gas passes, this situation changes, especially as the gas starts to 

penetrate a structure. At this point the gas will remain longer in-doors; this makes it 

important to start airing a vehicle or building out immediately after the primary gas cloud 

has passed through an area and levels of toxic vapors have sunk to safe levels. 

Temperature inversions can also result in unexpected behavior of chemical agents. In 

clear weather during the night, the ground surface is cooled and an inversion (stable 

temperature stratification) can form. This inversion brings weak turbulence and thus high 

concentrations of agent. In areas with mountains or tall buildings, the rapidly cooling air 

may drop groundward while the warm air in low areas rises, carrying dangerous 

concentrations of an agent upward with it. Summer sunshine can also quickly heat the 

ground surface creating great turbulence as the warm air and agent rise. 

The concentration of agent in a primary cloud can also decrease in cold weather, 

especially if the temperature is lower than -20° C. At such low temperatures, a smaller 

amount of agent evaporates. This also means that ground contamination will be greater 

due to the lack of evaporation.  

At very low temperatures some agents may cease to be dangerous since they freeze. 

Hydrogen cyanide, for example, freezes at -13° C; VX, at -39° C; mustard agent-lewisite, 

at -35° C; and soman, at -42° C. Since such low temperatures dictate heavy winter 
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clothing that has a minimum of air flow through it, those in contaminated areas will have 

added protection as well. 

While low temperatures may make chemical agents “safe”, it must be remembered 

that the material will become dangerous once the temperature rises. This means warm 

weather will produce toxic amounts of chemicals in a contaminated area. Chemical 

agents can also become dangerous when tracked into a warm area on snow boots or 

shoes. Once the agent gets into a warm environment in a tent, vehicle, or building, will 

evaporate and may produce dangerously concentrations of gas in the air. 

Light rain will cause ground contamination to become more hazardous because pores 

in the soil become clogged, thereby preventing agents from penetrating into the soil. 

Heavy rain will eventually flush off ground contamination, reducing the concentration of 

agents on high-lying terrain by washing it toward lower areas (this also can make lower 

areas more dangerous). Rain will also remove some gas and aerosol particles from the air 

to reduce concentrations in the air. Heavy snow will cover agents making it possible to 

travel over contaminated areas; however when the snow melts, such areas may quickly 

become dangerous, especially when the ground remains frozen so the agent can’t seep 

into the earth. 

Persistence agents can seep into the soil and remain dangerous for much longer 

periods than they do on the surface. This time will vary, but is generally up to three times 

as long as surface contamination. Consequently any excavation of areas once 

contaminated should be done very carefully, ideally with workers wearing protective 

equipment. 

Dry, hard surfaces like asphalt, concrete, or painted surfaces generally won’t be 

contaminated far below their surface. Soft ground, grass, moss, sand, or snow may be 

contaminated far below their surfaces. In dense woodland, however, the ground 

contamination may be low due to the absorption of falling droplets by the vegetation. The 

taller and thicker the vegetation, the less ground contamination with areas covered by 

trees showing minimal contamination while terrain covered by bushes may have much 

greater contamination. Grasslands will have the greatest amounts of contamination in 

such a situation. 

Humidity may increase the effects of some agents since it will cause the agent to 

evaporate more slowly into the air. High humidity can be especially dangers with mustard 

agent because the skin becomes more moist, greatly enhancing the agents ability to do 

damage. 

The best response to a chemical attack is always to leave a contaminated area, 

moving upwind of that area or going to a higher elevation. However if this is not 

possible, then the following material may aid in identifying the weapon, treating victims, 

and decontamination. If you are unable to identify the chemical being used in an attack 

(and this may be the case since sometimes several will be mixed together making them 

hard to identify), remember that Clorox or other household bleaches (containing 0.5-0.6 

percent sodium hypochlorite) will neutralize most agents, making it the ideal material for 
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quick decontamination on anything except on skin which can be “burned” by this harsh 

chemical.  

For dealing with agents on skin or clothing, the best method is to employ a powder to 

soak up the agent; sodium carbonate (commonly available as washing soda, sal soda, or 

laundry soda in grocery stores), magnesium oxide, powdered resin, talcum powder, flour, 

and bentonite (Fuller’s Earth) are all ideal for this purpose. In fact, it is quite easy to 

create small decontamination packets based on these materials, packed in a plastic bag, 

tissue, or handkerchief, ready to be placed on contaminated skin or clothing should one 

have the misfortunate to have a chemical agent get on skin or clothes. 

Soap and water, detergent and water, military issue decontaminants, or industrial spill 

decontaminants can also be highly effective in removing and even neutralizing many 

agents.  

Now let’s take a look at the chemical weapons terrorists might employ, and how to 

deal with them. 

Nerve Agents 

Nerve agents affect the transmission of nerve impulses in the nervous system, causing 

muscle tremors and, with large exposures, death. All nerve agents are organo-phosphorus 

compounds that are stable and easily dispersed, highly toxic, and rapidly cause harm 

when absorbed through the skin or lungs. Unfortunately nerve agents can be 

manufactured in plants that create insecticides, with the raw materials being inexpensive 

and readily available. All of this makes nerve agents a dangerous tool that has already 

been seen in terrorist attacks (in the Tokyo subway in 1995). 

There are several different types of nerve agents including tabun (usually abbreviated 

as “GA”), sarin (GB), Soman (GD), Cyclohexyl methylphosphonofluoridate (GF), and O-

ethyl S-diisopropylaminomethyl methylphosphonothiolate (VX). 

Symptoms: Unexplained runny nose, sudden headache, sudden drooling, difficulty 

in seeing (dimness of vision and miosis), tightness in the chest or difficulty in breathing, 

wheezing and coughing, localized sweating and muscular twitching in the area of the 

contaminated skin. Other symptoms may include stomach cramps and nausea with or 

without vomiting. Key symptoms that indicate nerve agent poisoning muscular twitching 

and pinpoint pupils — no other known agents produce these symptoms. In severe cases 

without treatment, death may result due to anoxia from airway obstruction, weakness of 

the muscles of respiration, and central depression of respiration. 

Treatment:  If available, Atropine should be administered in a 2-mg 

intramuscular (IM) injection along with 2 PAM Cl (pralidoxime chloride) 

adminstered at 600-mg IM and a 10-mg IM injection of Diazepam in the thigh. 
Additional injections of atropine and 2 PAM Cl may needed if symptoms are severe. 

Assisted breathing may also be needed.  
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The effects of exposure of the skin to nerve agents may be reduced by quickly 

removing contaminated clothing and neutralizing liquid nerve agent on the skin 

(washed off, blotted, or wiped away) within 1 minute of exposure, if at all possible. 

Agent in the eye should be washed out immediately with clean water. 

Protection: A protective mask and hood are essential to protect the face and 

neck, eyes, mouth, and respiratory tract. Protective clothing, boots, and gloves are also 

necessary to prevent absorption of the agent through the skin.  

Decontamination:  Clorox or other household bleaches (containing 0.5-0.6 

percent sodium hypochlorite) should be employed to neutralize this agent (on surfaces 

and ground, but not on skin). For materials, equipment, or skin decontamination, sodium 

carbonate (perhaps mixed with powdered resin) can be employed for soaking up agent 

in liquid form, followed by washing with generous amounts of warm water and 

detergent; expedient materials for soaking up agents talcum powder or flour; this 

powder remains dangerous as it mostly only soaks up the compound or combines 

chemically to create other poisonous compounds. For the decontamination of soil, 

chlorinated lime powder may be placed on it. Chlorinated lime and magnesium oxide 

may be used for decontamination of tools, clothing, or other surfaces but should not be 

used on the skin. 

Blood Agents (Cyanogens) 

As their name suggests, blood agents are absorbed into the body through the lungs 

and carried throughout the body by the blood. One of these is hydrogen cyanide (often 

designated as AC or HCN); it is believed that hydrogen cyanide was used by Iraq against 

Iran and against the Kurds in northern Iraq during the 1980s. Hydrogen cyanide is highly 

toxic and in sufficient concentrations rapidly causes death.  

Another blood agent is cyanogen chloride (CK). While its toxicity is low, it is highly 

irritating to the eyes and nose as well as the skin. At high levels it can create a choking 

sensation. Additionally, it is capable of penetrating some older gas mask filters, making it 

an ideal addition when mixed with other more potent chemical agents. 

Arsine trihydride (SA) is also sometimes considered a blood agent since it interferes 

with proper function of the blood. It is also capable of doing long-term damage to the 

liver and kidneys. Slight exposure will create headaches while greater exposure causes 

chills, nausea, and vomiting. With continued exposure, anemia results. 

The fourth chemical in this deadly family is hydrogen cyanide. 

Symptoms: With exposure to Hydrogen cyanide, either death occurs rapidly or 

recovery takes place within a few minutes after removal from the toxic atmosphere. 

In high concentrations, there is increased depth of respiration within a few seconds. This 

stimulation may be so powerful that casualties cannot voluntarily hold their breath. 

Violent convulsions occur after 20 to 30 seconds with cessation of respiration within 
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one minute. Cardiac failure follows within a few minutes. Following moderate 

exposure, weakness of the legs, vertigo, nausea, and headache appear very early. 

These may be followed by convulsions and coma which may last for hours or days, 

depending on the duration of exposure to the agent. If coma is prolonged, recovery may 

disclose residual damage to the central nerve system; damage may be manifested by 

irrationality, altered reflexes, and unsteady gait which may last for several weeks or 

longer; temporary or permanent nerve deafness has also been described. In mild cases, 

there may be headache, vertigo, and nausea for several hours before complete recovery 

Cyanogen chloride stimulates the respiratory center and then rapidly paralyzes it. 

In high concentrations, however, its local irritant action may be so great that dyspnea is 

produced. Exposure is followed by immediate intense irritation of the nose, throat, and 

eyes, with coughing, tightness in the chest, and lacrimation. Afterwards, the exposed 

person may become dizzy and increasingly dyspneic. Unconsciousness is followed by 

failing respiration and death within a few minutes. Convulsions, retching, and 

involuntary urination and defecation may occur. If these effects are not fatal, the signs 

and symptoms of pulmonary edema may develop. There may be persistent cough with 

much frothy sputum, rales in the chest, severe dyspnea, and marked cyanosis. 

Treatment: If the patient’s respirations are feeble or have ceased, immediately 

administer assisted ventilation with oxygen and sodium nitrite and sodium 

thiosulfate (if available). CPR in an area with safe air should be used only if medical 

treatment is not available. Continue assisted ventilation until spontaneous breathing 

returns or until 10 minutes after the last sign of heart activity has occurred.  

Medical authorities should administer sodium nitrite and sodium thiosulfate only 

by IV. Intravenously administered injections of 10 ml of a 3 percent solution (300 mg) of 

sodium nitrite over a period of 3 minutes along with intravenous injections of 50 ml of a 

25 percent solution (12.5 gm) of sodium thiosulfate may also be needed. 

Protection: A gas mask with a chemical weapons filter will provide complete 

protection against these agents. Put on your mask immediately if you experience any 

irritation of the eyes, nose, or throat or if you experience a sudden stimulation of breath 

or detect an odor like bitter almonds. Hold your breath until the mask is on, if at all 

possible. 

Decontamination: Clorox or other household bleaches (containing 0.5-0.6 

percent sodium hypochlorite) should be employed to neutralize this agent. For 

materials, equipment, or skin decontamination, sodium carbonate (perhaps mixed with 

powdered resin) can be employed for soaking up agent in liquid form, followed by 

washing with generous amounts of warm water and detergent.  

Mustard Agent 

Mustard agents create skin wounds resembling burns and blisters. They can also 

cause severe damage to the eyes, respiratory system and internal organs. The effect of 
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mustard agents are usually delayed with the onset of symptoms often taking from a few 

hours to a day to develop, making them hard to detect and react against. The key here is 

to be suspicious of any unusual release of gases or liquids and assume that even if there 

appears to be no initial reaction to them, they might be something dangerous like mustard 

agent. Unfortunately mustard agents are relatively easy to create, making them highly 

likely to be employed both by rogue nations as well as terrorists.  

There are a number of different types of mustard agents. One of the older mustard 

agents is Levinstein Mustard (H) which has a large percentage of sulfur impurities in it, 

giving it its distinctive “mustard” smell. Distilled mustard agent (often coded as HD) is 

mustard agent that has been processed to purify it. Another similar mustard agent is (2-

chloroethyl) sulfide.  Mustard-T (HT) is a mixture created with 60 percent distilled 

mustard agent (HD) and a compound known as THE (which is a sulfur and chlorine 

chemical similar in structure to HD). 

Symptoms: With mustard gas encountered in a single exposure, conjunctivitis 

follows an exposure time of about 1 hour to a concentration barely perceptible by odor. 

This short an exposure does not affect the respiratory tract or the skin significantly. A 

latent period of 4 to 12 hours follows mild exposure, after which there is lacrimation 

and a sensation of grit in the eyes. The conjunctivae and the lids become red and 

edematous. Heavy exposure irritates the eyes after 1 to 3 hours and produces some 

severe lesions. Although temporary blindness may occur, permanent blindness is very 

rare. Care must be exercised to avoid transferring liquid agent from the hands to the 

eyes.  

Skin exposed to mustard agent will display erythema which gradually appears 2 to 

48 hours after exposure, resembling sunburn. Slight edema of the skin may occur and 

may limit motion of the limb. Itching is common and may be intense. Except with mild 

vapor burns, erythema is followed by vesication and exudation of tissue fluid to form 

intraepidermal vesicles. These blisters are filled with a clear or slightly yellow liquid 

that tends to coagulate; these blisters are natural and do not contain agent.  

Respiratory tract lesions develop slowly and do not reach maximal severity for 

several days; symptoms begin with hoarseness, which may progress to loss of voice. A 

cough (worse at night) appears early and later becomes productive. Fever, dyspnea, 

rhonchi, and moist rales may develop. The incidence of bronchopneumonia is high. 

Convalescence is slow; the cough may persist a month or longer. Milder symptoms, 

like hoarseness, last only 1 or 2 weeks.  

Ingestion of food or water contaminated by liquid mustard produces nausea and 

vomiting, pain, diarrhea, and prostration; however mustard vapor does not 

significantly contaminate food or water.  

Mustard gas victims may have secondary infection of their eyes which can increases 

the amount of permanent scarring of the cornea. 



  161  

Treatment: If infection of the eyes develops, initial treatment should be carried out 

with several drops of a 15 percent solution of sodium sulfacetamide every 2 hours. After 

appropriate cultures, specific antibacterial preparations may be applied. Irrigation should 

be gentle and employed only to remove accumulated exudate. Local anesthetics should 

not be used. 

On the skin, once a blister breaks, remove its ragged roof to decrease the possibility 

of secondary infection. Cleanse the area with tap water or saline, then apply sterile 

petrolatum gauze when the areas are small. Dressings should be changed and the wound 

inspected every 3 to 4 days. Small blisters on the face are opened and best left uncovered. 

Large blisters may best be treated by open methods. Apply about one-eighth of an inch 

thick layer of 10 percent mafenide acetate or silver sulfadiazine burn cream to the blisters 

as a topical antibiotic agent. If the dressing sticks to the wound, care will be necessary to 

avoid pulling off the top of the blister (trim the edges of adherent gauze, leave it in place, 

and put a fresh dressing over it). If a wound needs to be examined, the dressing may be 

soaked off with sterile saline. 

Hoarseness and sore throat usually requires no treatment. Cough may be relieved by 

codeine-containing cough syrups. Laryngitis and tracheitis may be treated 

symptomatically with steam or sterile cool mist inhalations. If more severe respiratory 

tract injury is suspected, hospitalization may be advisable. If a bacterial pneumonia 

occurs, isolation of the specific organisms with their antibiotic sensitivities should be 

performed, then antibiotic therapy can be limited to the specific agents. 

Protection: Exposures to mustard are not accompanied by immediate symptoms, so 

great caution needs to be exercised if an attack might be underway. A protective mask 

and hood plus protective clothing, boots, and gloves are all necessary for protection from 

blister agents. Latex and rubber will absorb mustard agents, so protective clothing may 

eventually be compromised during prolonged exposure. 

Decontamination: Clorox or other household bleaches (containing 0.5-0.6 

percent sodium hypochlorite) should be employed to neutralize this agent. For materials, 

equipment, or skin decontamination, sodium carbonate (perhaps mixed with powdered 

resin) can be employed for soaking up agent in liquid form, followed by washing with 

generous amounts of warm water and detergent.  

Nitrogen Mustards (HN) 

This group of agents is very similar to the other mustard agents above, but are 

nitrogen-centered compounds which produce slightly different symptoms and require 

somewhat different treatments. The more common of these being 2, 2’dichloro-

triethylamine (HN-1) and 2,2’,2-trichloro-triethylamine (HN-3). 

Symptoms: Nitrogen Mustard irritates the eye in doses which do not significantly 

damage the skin or respiratory tract. Mild or moderate exposure causes light smarting and 

lacrimation within 20 minutes; symptoms become persistent about 2.5 hours later and 
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reach the maximum in 8 to 10 hours. With severe exposure, symptoms begin immediately 

and progress for 24 hours or longer. Mild exposure produces erythema and edema of the 

palpebral and bulbar conjunctivae and superficial, steamy haziness of the cornea. 

Irritation, lacrimation, deep eye pain, miosis, and photophobia are usually present. After 

more severe exposure, these symptoms are followed by spotty hemorrhagic 

discolorations of the iris. The corneal epithelium shows a roughened, lusterless surface, 

with areas of punctate staining demonstrable by instilling fluorescein. Severe exposure 

may cause the corneal epithelium to exfoliate and local necrosis of the cornea may 

rupture the globe.  

Mild injury progresses to complete recovery in about 2 weeks; severe injury requires 

9 to 12 weeks or longer. The cornea heals by vascularization, and scarring may be 

expected in severe cases. The iris is frequently left discolored and atrophied. Victims may 

have secondary infection of their eyes which can increases the amount of permanent 

scarring of the cornea. 

In mild vapor exposures, there may be no skin lesions. After severe vapor exposure 

erythema may appear along with irritation and itching. Later, blisters may appear in the 

erythematous areas. The skin lesions are similar to those caused by mustard agent (HD - 

see above). 

Irritation of the nose and throat, hoarseness progressing to loss of voice, and a 

persistent cough. Fever, dyspnea, rhonchi, and moist rales may develop. Chemical 

pneumonitis may appear after the first 24 hours. Mild inflammation of the trachea is 

likely to result in a persistent cough. Low-grade fever may persist a week or longer. Late 

deaths due to pneumonia may occur.  

In severe cases, the bone marrow may degenerate and progress to severe aplasia. The 

thymus, spleen, and lymph nodes involute rapidly, with necrosis and phagocytosis of 

their lymphocytes. This is followed by severe lymphopenia, granulocytopenia, 

thrombocytopenia, and a moderate anemia. Five to 5 to 10 days after exposure the white 

count may fall to 500 cells per cubic millimeter (mm3) or lower. Infections and other 

complications may occur. 

Treatment: Spasms of the ciliary and orbicular muscles may require frequent 

instillation of atropine for relief of pain. If infection develops, initial treatment should 

be carried out with several drops of a 15 percent solution of sodium sulfacetamide 

every 2 hours. After appropriate cultures, specific antibacterial preparations may be 

applied. Irrigation should be gentle and employed only to remove accumulated 

exudate. Local anesthetics should not be used. 

Treatment of skin blisters should be the same as with mustard agent (HD) as is 

treatment of respiratory tract involvement (see above).  

Severe vomiting and diarrhea may necessitate IV supplementation with balanced 

salt solutions or volume expanders. Sedatives, opiates, and atropine may be used 

judiciously. The probability of infection with severe leukopenia may be significant and 
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isolation of the patient to protect against infection is appropriate. If infection does 

occur, it should be vigorously treated with antibiotics. 

Protection: A protective mask and hood plus protective clothing, boots, and gloves 

are all necessary for protection from blister agents. Latex and rubber will absorb mustard 

agents, so protective clothing may eventually be compromised during prolonged 

exposure.  (See section on protective gear.) 

Decontamination: Clorox or other household bleaches (containing 0.5-0.6 

percent sodium hypochlorite) should be employed to neutralize this agent. For 

materials, equipment, or skin decontamination, sodium carbonate (perhaps mixed with 

powdered resin) can be employed for soaking up agent in liquid form, followed by 

washing with generous amounts of warm water and detergent.  

Arsenical Vesicants 

The agents contain arsenic compounds that damage tissues exposed to them. The 

most common of these is lewisite (2-chlorovinyldichloroarsine). All arsenical vesicants 

are colorless to brown liquids, soluble in most organic solvents but poorly soluble in 

water. In general, they are more volatile than mustard and have fruity to geranium-like 

odors. They react rapidly with water to yield the corresponding solid arsenoxides, with 

concurrent loss of volatility and most of their vesicant properties.  

They can be especially dangers with exposure even if a person is in a protective suit 

as these agents in their liquid (but not vapor) form can gradually penetrate rubber and 

most impermeable fabrics. Consequently they are much more dangerous as liquids than 

as vapors. 

Arsenical vesicants are often mixed with mustard. These mixtures do not produce 

more severe lesions than either agent alone, but tend to make identification of the agent 

harder and diagnosis more difficult. 

Symptoms: These can cause severe damage to the eye. On contact, pain and 

blepharospasm occur instantly. Edema of the conjunctivae and lids follows rapidly and 

closes the eye within an hour. Inflammation of the iris usually is evident by this time. 

After a few hours, the edema of the lids begins to subside, while haziness of the cornea 

develops and iritis increases. The corneal injury, which varies with the severity of the 

exposure, may heal without residuals, induce pannus formation, or progress to massive 

necrosis. The iritis may subside without permanent impairment of vision if the exposure 

was mild. After heavy exposure, hypopyon may ensue, terminating in necrosis, 

depigmentation of the iris, and synechia formation. Arsenical vesicants instantly produce 

a gray scarring of the cornea, like an acid burn, at the point of contact. Necrosis and 

sloughing of both bulbar and palpebral conjunctivae may follow very heavy exposure. 

All injured eyes are susceptible to secondary infection. Mild conjunctivitis due to 

arsenical vesicants heals in a few days without specific treatment. Severe exposure may 

cause permanent injury or blindness.  
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Liquid arsenical vesicants produce more severe lesions of the skin and may appear 

very similar to that produced by mustard agents. In large, deep, arsenical vesicant burns, 

there may be considerable necrosis of tissue, gangrene, and slough. Stinging pain is 

felt usually in 10 to 20 seconds after contact with liquid arsenical vesicants. This pain 

increases in severity with penetration and in a few minutes becomes a deep, aching 

pain. After about 5 minutes of contact, there appears a gray area of dead epithelium. 

Itching and irritation persist for only about 24 hours whether or not a blister develops. 

Blisters are often well developed in 12 hours and are painful at first, in contrast to the 

relatively painless mustard blister. After 48 to 72 hours, the pain lessens.  

The vapors of arsenical vesicants are so irritating to the respiratory tract that most 

victims will immediately flee or put on a mask if it is available. These actions will often 

help them avoid respiratory injuries. For those who can not escape the fumes, the 

respiratory lesions are similar to those produced by mustard except that, in the most 

severe cases, pulmonary edema may be accompanied by pleural effusion.  

Liquid arsenical vesicants on the skin, as well as inhaled vapor, are absorbed and 

may cause systemic poisoning. A manifestation of this is a change in capillary 

permeability, which permits loss of sufficient fluid from the bloodstream to cause 

hemoconcentration, shock, and death. In nonfatal cases, hemolysis of erythrocytes has 

occurred with a resultant hemolytic anemia. The excretion of oxidized products into the 

bile by the liver produces focal necrosis of that organ, necrosis of the mucosa of the 

biliary passages with peribiliary hemorrhages, and some injury of the intestinal 

mucosa. (Acute systemic poisoning from large skin burns causes pulmonary edema, 

diarrhea, restlessness, weakness, subnormal temperature, and low blood pressure in 

animals (hypovolemic shock)).  

Burns severe enough to cause shock and systemic poisoning are life-threatening. 

Systemic poisoning will produce a cough with dyspnea and frothy sputum, which may be 

blood tinged, and other signs of pulmonary edema. A skin burn the size of the palm of the 

hand, or larger, caused by a liquid arsenical vesicant (which was not decontaminated 

within the first 15 minutes) or skin contamination by an arsenical vesicant covering 5 

percent (about 1 square foot) or more of the body surface, in which there is evidence of 

immediate skin damage (gray or dead-white blanching of the skin), or in which erythema 

develops over the area within 30 minutes, will all cause systemic poisoning.  

Treatment: In severe cases involving damage to the eyes, the systemic use of 

morphine may be necessary for control of pain. Atropine sulfate ointment should be 

instilled to obtain and maintain good mydriasis in all cases with corneal erosions, iritis, 

cyclitis, or with marked photophobia or miosis. Sodium sulfacetamide solution may be 

used to combat infection after the first 24 hours. Sterile petrolatum applied to the lid 

margins will help prevent their sticking together. Irrigations of the eye should be sparing, 

employing only isotonic or slightly hypertonic solutions (example, 1 percent sodium 

chloride). Occlusive dressings or pressure on the globe must be avoided. 

Dimercaprol (British anti-lewisite (BAL)) ointment should be tried on 

contaminations of the skin which are seen before actual vesication has begun. Any 
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protective ointment already on the skin must be removed before application of the BAL 

ointment because it destroys the latter. British anti-lewisite ointment is spread on the 

skin in a thin film, rubbed in with the fingers, allowed to remain at least 5 minutes, and 

later washed off with water. Occasionally, BAL ointment may cause stinging, itching, 

or urticarial wheals. This condition lasts only an hour or so and should not cause 

alarm. Mild dermatitis may occur if BAL ointment is frequently applied on the same 

area of skin. Because of its dermatitis properties, BAL should not be used as a protective 

(barrier) ointment on unaffected skin.  

The treatment of the erythema, blisters, and denuded areas is identical with that for 

similar mustard lesions (see above). A severe third degree burn involving a large surface 

area is similar to a thermal injury and must be managed by IV resuscitation to correct 

potential hypovolemic shock. Morphine and splinting of the affected parts may be 

necessary to relieve pain. Hospitalization is indicated when the involved body surface 

area is greater than 20 percent. Hospitalization may be indicated when the involved area 

is less than 20 percent but the depth of the skin involvement appears to be significant. 

The wound is debrided and treated with 10 percent mafenide acetate burn cream, or silver 

sulfadiazine topical burn cream. 

The treatment for inhalation injury is the same as for mustard agent respiratory injury 

(see above) coupled with the systemic effect treatment below. Systemic poisoning can be 

countered through local neutralization on and within the skin by a liberal application of 

Dimercaprol (British anti-lewisite (BAL)) ointment.  

Medical personnel may employ intramuscular injection of BAL in oil (10 percent) 

given deep into the muscles of the buttocks, taking care to avoid injecting this 

medication into a blood vessel. Dosage must be adjusted to the estimated weight of the 

patient (0.5 ml per 25 pounds of body weight, up to a maximum of 4.0 ml). 

Intramuscular injection of BAL in oil should be repeated at different sites in the buttocks 

at 4, 8, and 12 hours after the initial injection, for a total of four equal doses. If 

pulmonary symptoms or other evidence of severe arsenical poisoning are present, the 

interval between the first and the second dose may be shortened to 2 hours. In severe 

cases, subsequent half doses should be given at the rate of one injection per day for 3 to 4 

days.  

In toxic patients, liberal fluids by mouth (or IV if necessary) and high-vitamin, high-

protein, high-carbohydrate diets are indicated. If shock is present, the usual supportive 

measures (such as IV administration of electrolyte solutions, blood transfusions, or other 

vascular volume expanders) should be given. 

Protection:  A protective mask, suit, gloves, and boots are essential for full 

protection, remembering that this agent in its liquid form can penetrate protective 

equipment in a short period of time.  (See section on protective gear.) 

Decontamination: Decontamination: Clorox or other household bleaches 

(containing 0.5-0.6 percent sodium hypochlorite) should be employed to neutralize this 

agent. For materials, equipment, or skin decontamination, sodium carbonate (perhaps 
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mixed with powdered resin) can be employed for soaking up agent in liquid form, 

followed by washing with generous amounts of warm water and detergent. This 

agent will be somewhat neutralized with water which makes clean up of vehicles, 

buildings, and so forth fairly rapid. Use of warm water and detergents can also be 

helpful.  

Phosgene Oxime (CX) 

Phosgene Oxime (CX, dichloroformoxime) is another blister agent and sometimes 

classified as an “urticant” (nettle gas). This chemical has a disagreeable, penetrating odor 

and is colorless with a low melting point so it may be seen in either a liquid or solid state. 

This agent can be delivered in aerosol form and also can be dissolved in water for 

delivery. At normal temperatures, it will slowly decompose. 

Symptoms: Phosgene oxime is violently irritating to the mucous membranes of 

the eyes and nose, causing lacrimation. Exposure to liquid or vapor which produces 

pain will produce skin necrosis at the site of contact; within 30 seconds, the area of 

contact becomes blanched and is surrounded by an erythematous ring. This is 

followed by the appearance of a wheal within the next half hour. In 24 hours the area 

acquires a brown pigmentation. At 1 week, an eschar forms in the pigmented area; and 

at about 3 weeks, the eschar generally sloughs. Itching may be present throughout the 

course of healing. Some 20 percent of those exposed may be expected to show healing 

that may be delayed beyond 2 months. 

Treatment: Because of the rapid reaction of phosgene oxime with tissue, 

decontamination will not be entirely effective after pain has been produced. Flush the 

contaminated area as rapidly as possible with copious amounts of water to remove any 

agent which has not yet reacted with tissue. Treatment is mainly supportive. 

Protection:  A protective mask, suit, gloves, and boots are essential for full 

protection.  (See section on protective gear.) 

Decontamination: Clorox or other household bleaches (containing 0.5-0.6 

percent sodium hypochlorite) should be employed to neutralize this agent. For 

materials, equipment, or skin decontamination, sodium carbonate (perhaps mixed with 

powdered resin) can be employed for soaking up agent in liquid form, followed by 

washing with generous amounts of warm water and detergent. 

Vomiting Agents 

These are normally harassing agents and not generally deadly except when 

encountered in enclosed spaces or to infants or those who have respiratory problems. 

However their release in a stadium or other public place might create a panic, thereby 

causing more serious injuries due to the hysterical response of the crowd to the release of 

an agent.  
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Symptoms: Vomiting agents produce a feeling of pain and a sense of fullness in the 

nose and sinuses, accompanied by a severe headache, intense burning in the throat, and 

tightness and pain in the chest. Irritation of the eyes and lacrimation are produced. 

Coughing is uncontrollable and sneezing is violent and persistent. Nasal secretion is 

greatly increased and quantities of ropy saliva flow from the mouth. Nausea and vomiting 

are prominent. Mental depression may occur during the progression of symptoms. Mild 

symptoms, caused by exposure to very low concentrations, resemble those of a severe 

cold. The onset of symptoms may be delayed for several minutes after initial exposure 

(especially with DM). Because symptoms increase for several minutes after exposure, 

those putting on a protective mask after exposure may think that the mask is not working, 

causing the wearing to remove it to cause further exposure to the agent.  

Treatment: Escaping from the contaminated area will generally be sufficient, 

coupled with support and treatment of symptoms. Relief may be obtained by using a 

current antiemetic such as trimethobenzamide hydrochloride (TiganJ) given IM, IV, 

orally, or rectally. Aspirin may be given to relieve headaches and general discomfort. 

Protection: A protective mask gives adequate protection against field 

concentrations of vomiting agents. No protective clothing is required. 

Decontamination: Letting closed spaces air out and natural decontamination of 

the agent is generally all that is necessary. 

Choking Agents 

Phosgene (CG, carbonyl chloride), produced 80 percent of the chemical agent injuries 

during WWI. This agent has a distinctive small like new-mown hay or grass. Diphosgene 

(DP, trichloromethyl chloroformate) is converted by the body into phosgene, thus 

creating much the same effect as phosgene gas. Because it has a higher boiling point than 

does phosgene, diphosgene would be easier for terrorists to work with since it normally 

require refrigeration to remain stable, even in the summer. Diphosgene also has the 

distinctive smell of phosgene making it hard to deploy secretly. 

Symptoms: Perfluoroisobutene (PFIB) exposure produces headaches, cough, chest 

pain, dyspnoea, and fever within an hour of exposure. Symptoms may become worse in 6 

to 8 hours. Larger exposure may cause death in 8 to 48 hours, making it lethal in high 

doses. 

Phosgene and Diphosgene produce choking sensation that is damaging to the lungs; 

death may occur within a day after the initial exposure. Nausea, some vomiting, and a 

headache may also be experienced. Damage to the lungs may remain chronic. 

Diphosgene may cause a slight tearing of the eyes. 

Treatment: Rest, warmth, sedation, and oxygen are of great help to those 

exposed to this agent. Steroids and antibiotics may be required in some cases. 
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Protection: A gas mask with a chemical weapons filter will provide complete 

protection against these agents. 

Decontamination: Generally simply letting equipment and contaminated areas air 

out will be sufficient to decontaminate and area.  

Psychotomimetic Agents 

These agents create a variety of symptoms, generally creating mental confusion by 

interfering with the central nervous system to create panic, paralysis, rigidity, or a variety 

of other effects. These symptoms are generally transitory but while they last will cause 

inability to make logical decisions, perhaps to the point of incapacitation. Among such 

chemicals that might be employed as psyhotomimetic agents are glycolic acid esters, with 

the best-known of these being 3-quinuclidinylbenzilate (BZ), phencyclidine, and LSD. 

These agents might be employed to poison food or could be dispersed as an aerosol. 

Symptoms: Inappropriate behavior of various types which may include smiling or 

laughter, irrational fear, distractibility, difficulty expressing self, and/or perceptual 

distortions. 

Treatment: If a victim is stuporous or comatose, be sure that respiration is 

unobstructed and then turn the casualty onto one side to avoid aspiration in case vomiting 

should occur. If the body temperature is elevated above 102 ° F (39 °C) and mucous 

membranes are dry, immediate and vigorous cooling (as for heatstroke) is indicated (such 

as spraying with cool water, fanning, applying alcohol-soaked cloths and air circulation, 

etc.). Avoid using ice for skin cooling as this may worsen anticholinergic intoxication.  

Reassurance may help, but conversation is usually a waste of time if the individual 

is incoherent or cannot understand what is being said. Despite possibly alarming dryness 

and coating of the lips and tongue, fluids should be avoided due to the danger of 

choking, vomiting, and temporary urinary retention. 

Potentially harmful items should be removed from the possession of victims 

including cigarettes, matches, medications, and small items which might be accidentally 

ingested (delirious casualties have been known to attempt to eat items bearing only a 

superficial resemblance to food).  

Protection: A gas mask with a chemical weapons filter will provide protection 

against most of these agents. However some may also be absorbed through the skin, 

dictating the need for protective clothing, gloves, and boots.  (See section on protective 

gear.) 

Decontamination: Generally simply letting equipment and contaminated areas air 

out will be sufficient to decontaminate and area.  
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Tear Gas 

“Tear gas” is the common name for substances which, in low concentrations, cause 

pain in the eyes, flow of tears and difficulty in keeping the eyes open. As with many 

other chemical weapons, tear gas isn’t really a gas but rather a suspension of particulate 

matter that tends to ride through the air like a dust mote. Tear gases generally won’t 

produce casualties except at extremely high levels. Tear gases don’t effect animals 

(which generally have low sensitivity to tear gases); dogs, for example, will not be 

effected by tear gas even at very high levels. 

Among the more common compounds employed as tear gas are O-chlorobenzylidene 

malononitrile (CS), chloroacetophenone (CN), chloroacetophenone in chloroform (CNC), 

bromobenzylcyanide (CA), dibenz-(b,f)-1,4-oxazepine (CR), CNB (chloroacetophenone 

dissolved in benzene and carbon tetrachloride), and BBC (bromobenzylcyanide). 

Symptoms: Symptoms will vary slightly from one tear agent to another, however all 

cause copious tearing of the eyes, often coupled with burning to mucus membranes, 

nausea, headache pain in the upper part of the face vomiting, colic, and diarrhea for 

weeks after its initial exposure; subsequent exposure may cause even more violent 

reactions than did the initial exposure.  

Heavy exposure of the skin to these agents may produce some stinging or skin 

irritation, but generally is not a serious problem. Chest discomfort may also be 

present.  

Extremely high concentrations of some tear gases may cause life threatening 

conditions, especially if encountered indoors by infants or those who are already ill. 

Treatment: Avoid rubbing the eyes. If drops or particles have entered the eye, try to 

forcibly open it and flush it with copious amounts of water. Chest discomfort usually can 

be relieved merely by talking. If exposure has been heavy, immediately flush the skin 

with copious amounts of water. 

In the rare event of pulmonary effects following massive exposure, evacuation for 

hospital care is required. Treatment is basically the same as for lung-damaging agents 

(listed above). 

Protection: A gas mask with a chemical weapons filter will provide complete 

protection against these agents.  (See section on protective gear.) 

Decontamination: For maximum decontamination of material contaminated with 

CS, a five to ten percent solution of soda or two percent alkaline solution is ideal. If 

this is impractical, then the only other means is by intensive air exchange, ideally of 

warm or hot air which will carry larger amounts of particulate matter — including the CS 

itself — with it. Washing or heavy air flow is about the only way to quickly 

decontaminating areas or objects that have become contaminated by CR or CN. 
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Anti-Agricultural Weapons 

Agri-terrorism could also be carried out by employing chemicals to contaminate food 

or water supplies or otherwise harming crops or produce to make them unfit for human 

consumption. For example in 1999 Belgium inspectors found the carcinogen dioxin in fat 

and fuel oil that in turn had contaminated chicken and animal feed shipped to 1,400 

poultry producers spread through Belgium , France, and the Netherlands. Soon chickens 

and chicken byproducts, as well as pork and beef from these areas were banned by 

European and Asia importers. Eventually this contamination cost the Belgian economy 

nearly $1 billion, even though these exports comprised only a minor part of its economy. 

(By way of contrast, a similar food contamination in the US could cost upward to $140 

billion in lost exports annually.)94 

By the same token, many of the chemical weapons listed in the sections above might 

also be employed to kill or sicken various animals including cattle, sheep, and pigs. 

Potential Chemical Weapons and Unknowns 

The chemicals available for potential use as terror attack agents is large. Among those 

offering the best potential are those which are poorly bound to active carbon. The big 

plus of these is that they can pass through the filter of most protective masks designed to 

stop conventional chemical weapons. These chemicals consist of small, non-polar 

molecules, which have high volatility.  

The catch to such chemicals is that it is difficult to attain lethal concentrations of 

them in the air, especially when compared to more effective agents like hydrogen 

cyanide. These potential chemical weapons might be useful in very specialized 

circumstances, however, such as incapacitating crews manning key weapons systems and 

who have access to protective suits and masks. 

Of course if such substances capable of penetrating modern protective masks are 

developed, then militaries can intensify research to create filters, pre-filters, or other 

devices to give protection to their troops. 

New advances in biology and the identification of receptors on the cell surface will 

soon make it possible to create new toxic substances designed to target selected organs. 

And it seems likely that such weapons based on such biotechnology are most likely in the 

research or developmental stages at this writing. It is possible that some of these may 

crowd out the current agents that make up the arsenals of the world. 

These new chemical compounds may be capable of causing poisoning which is 

difficult to diagnose and treat, may not be capable of being broken down and removed 

 

94 Steve Goldstein “US officials awakening to threat of agroterror attack on animals, crops could be 

devastating, experts say ,” Dallas Morning News, June 27, 1999. 
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naturally by the body, and may not have antidotes available for medical protection and 

treatment. 

Even if such potential weapons have limited capabilities, they might be useful for 

sabotage or assassinations, making them useful for limited operations. As such they 

might be employed for the initial attack of a country, wiping out key government figures 

or the like. These chemical agents could also be employed in terrorist attacks, though it 

seems doubtful that such organizations would be capable of developing these on their 

own. That doesn’t rule out the development of the weapons by the research groups of a 

country and given secretly to terrorist groups that are working against an enemy the two 

have in common. 

There are several industrial chemicals being pointed to as potential chemical 

weapons. One is Amiton, an organophosphorous insecticide that was first synthesized 

around 1950. Today it is considered too toxic for use in agriculture and it may therefore 

be banned should the most recent chemical conventions be ratified at the UN. 

Another such chemical is PFIB (short for perfluoroisobutylene), a gas that is formed 

as a by-product during the production of some perfluorinated polymers like Teflon. 

While this chemical has no commercial application, large-scale production of Teflon 

worldwide guarantees that much of it may be available for any country wanting to start 

collecting it. The toxicity is similar to that of phosgene. 

It is entirely possible that Russia or other countries may have as yet unknown, to 

anyone outside of an inner circle of researchers and leader, chemical agents. During the 

Yemen and Afghan wars during the 1960s and 9170s, reports of an agent which became 

known as “Flash” came out of these areas. The agent was delivered as a gas and, so the 

tales went, those exposed to the agent died almost instantly; one story told of Afghan 

rebels in a firing line, still seemingly peering though the sights of their rifles, stone dead. 

Stories of  an agent known in the West as “Blue-X” have also surfaced but it is 

impossible to determine whether these are actual weapons or the stuff of modern myths. 

And it is always possible that other countries might be secretly working toward the 

production of their own new chemical weapons.  Loopholes exploited by the Russians 

can also be exploited by others. Perhaps the most useful of these loopholes is the claim 

that new weapons must be developed in order to perfect new defenses against such 

substances. Under this cover, a virtual cornucopia of deadly substances is probably being 

created.. 

Furthermore, the distinctions between chemical and toxin weapons blur the line, 

making it even harder to know what deadly agents might be waiting to be discovered on 

tomorrow’s battlefield or in the hands of terrorists in the near future.  

Which is why the next chapter will cover the toxins that might soon be appearing in 

the hands of terrorists or rogue nations in the near future.  
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Chapter 8: Toxins 

Toxins fall into a sort of no-man’s land between biological and chemical weapons. 

Toxins are usually inorganic substances created by biological entities. For this reason 

they are often classified as biological weapons, even though they aren’t living. Adding to 

the confusion, some toxins can now be synthesized in the lab, erasing any biological 

connection they might ever have had; consequently toxins are also sometimes classified 

as chemical weapons since they’re not living. (In fact, the classification tends to be 

“hazy” to help nations get around the rules or condemn probable enemies for stockpiling 

toxins.) 

Toxins are produced naturally by bacteria, fungi, algae, animals, and plants. Many of 

them are extremely poisonous, with a toxicity that is several orders of magnitude greater 

than the nerve agents. Obviously this makes them very attractive to those interested in 

developing very effective agents for use against their enemies. 

Toxins began to attract interest among those creating modern chemical and biological 

weapons during the first half of the 1900s. But the technology of the time prevented the 

manufacture of large amounts of toxin, and many of the toxins produced were sensitive to 

heat and light which made them unstable and impractical to use. These factors caused a 

quick loss of interest among developers who viewed toxins as a dead end as far as large-

scale warfare was concerned. The USA ended its toxin program in the late 1960s, 

destroying its stockpile of botulism toxin at that time. 

Toxins were officially classified as biological weapons and covered by the Biological 

and Toxin Weapons Convention of 1972. This convention bans the development, 

production and stockpiling of such substances not required for peaceful purposes. The 

1925 Geneva Protocol prohibition of use of chemical and bacteriological weapons and 

also covers the use of weapons based on toxins. Since the definition of chemical weapons 

also includes toxins, they are considered by most nations to be covered by the Chemical 

Weapons Convention. 
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Biological engineering took giant strides forward during the 1970s and it seems 

probable that many nations secretly restarted their toxin research almost as soon as the 

ink was dry on the Biological and Toxin Weapons Convention of 1972.  

Bioengineering may produce new forms of toxins that have never before existed. 

Such techniques may also produce new combinations; the USSR was believed to have 

been working on inserting a cobra venom-producing gene into bacteria shortly before the 

breakup of the Soviet empire. Biological engineering might also be employed to quickly 

generate greater amounts of toxins. Where naturally occurring bacteria or other 

organisms produce only minute amounts of poisons, an altered life form might create 

greater and more pure amounts that could be quickly harvested and fabricated into 

delivery systems. 

Toxins can be employed as very lethal but hard-to-trace poisons. This has made them 

ideal for attacking or assassinating individuals. In the past toxin coated pellets and pins 

have been employed to surreptitiously attack dissidents, scientists, or other individuals 

who often weren’t even aware of the attack. Later these persons became ill and then died 

suddenly, often from what appeared to be a severe case of flu, food poisoning, or other 

natural occurrence. Only though careful examination during autopsies are such attacks 

discovered. And most likely many individuals have been buried without such an attack 

ever even being suspected, let alone discovered. 

On the battlefield, toxins may be delivered in a liquid or powder form. This permits 

using various types of sprays from aircraft as well as delivery by munitions like bombs 

and artillery shells. In powder form, terrorists might deliver toxins in a variety of ways 

including such simple systems as dispersal from a helicopter or high building by simply 

dumping the material into the wind. 

Chemically, toxins usually consist of an amino acid chain which can vary in 

molecular weight between a couple of hundred (in the case of peptides) to one hundred 

thousand (in the case of proteins). This is not a hard and fast rule, however; toxins can 

also be low-molecular organic compounds.  

Modern bioengineering equipment makes it practical to produce large amounts of 

toxins and, in some cases, permits synthesis of toxins. Gene technology can also be 

exploited to modify toxin genes, producing a poison that has new properties and which 

can be stored for longer periods of time. 

A new branch of toxins has also been ushered in with the creation of new 

bioengineering technology. These new toxins are based on bio-regulators, naturally-

occurring substances (usually peptides) which regulate various activities of the body. 

Since bio-regulators are also capable of being synthesized, it appears that they could be 

produced in large amounts and might easily be modified to gain new properties. Because 

of wide-scale legitimate uses of biotechnology, it will be nearly impossible to regulate 

this equipment and it isn’t hard to imagine not only military use of production methods 

but terrorist use as well.  
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While technically bio-regulators aren’t toxins but are often grouped with toxins due to 

the similarity of their effects. The bio-regulators most apt to be employed as agents 

include those which are algogenic (causing pain), anesthetic, or which influence blood 

pressure. These are all active in extremely low doses and frequently have rapid effect. 

Substance P, for example, is a polypeptide (molecular weight = 1,350 D) which is 

active in doses of less than one microgram. This bio-regulator causes rapid loss of blood 

pressure which may cause unconsciousness within a short period of time. 

Microencapsulation technology which places small amounts of materials in tiny, 

protective shells, has also made it practical to deliver toxins which were once too 

unstable for use as agents. Such encapsulation would make it practical to deliver almost 

any toxin through arsenals for widespread dispersal. 

Currently work is being done to create toxins linked to “docking” structures that can 

target various body organs or structures. The plus side to this technology is that it can be 

used to place chemotherapy toxins directly on cancerous cells. But if used to create a 

chemical agent, the same system might deliver poisons directly to the nervous system or 

other key areas of the body, creating casualties very quickly and efficiently. 

Toxins are not as readily dispersed as are many chemical weapons and are not self-

replicating like many biological agents. Consequently toxins aren’t as useful for large-

scale warfare. They are ideal for assassinations of key personnel and might also be 

employed in limited attacks on essential equipment or production sites.  

Because most toxins are not volatile, they would generally be dispersed as aerosols 

which enter the body through inhalation.  

Medical treatment for toxin exposure generally consists of treating symptoms. 

However antitoxins for more common toxins may be available, though administering 

them promptly enough for them to be effective is problematical if the toxin is being 

exploited as a weapon. Too, the amounts of antitoxins would be limited if a massive toxin 

attack were mounted. 

Decontamination of Toxins 

Because most toxins are unstable in alkaline water solutions, they are easily destroyed 

by means of normal decontamination methods employed with chemical agents. This 

makes it possible to use the same decontamination chemicals and techniques when 

dealing with toxins. (See the chapter below for a detailed look at these methods of 

decontamination.) 

Generally a protective mask designed to deal with chemical/biological agents will 

protect the wearer from toxins delivered as aerosols. Care should be taken, however, 

since toxins might also be ingested on food that has become contaminated by toxins, in 

water, etc.  
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Potential Toxin Agents 

There are huge numbers of toxins that might be exploited as warfare agents. The 

more common are listed below. However almost any toxin might be synthesized and 

employed as a weapon. The confusion in being able to determine whether or not toxins 

have been employed as weapons makes them very tempting for those wanting to conduct 

clandestine warfare or terrorism. For this reason the following should be considered a 

minimal list of toxins that might be faced on the battlefield or found in the hands of 

terrorists. Others that are less effective might be selected and deployed simply because 

they commonly occur in the natural environment or because they are hard to detect. 

Toxins are generally hard to synthesize or produce in any quantities. For this reason 

they lend themselves to assassinations or similar operations better than full-scale attacks 

on the battlefield or general civilian populations. And most can be stopped more easily 

with protective clothing and a quality gas mask than can modern chemical weapons. For 

this reason, except for operations where the “masking” of the natural occurring toxin is a 

plus for clandestine exploitation, it seems likely that toxins will remain a distant third to 

biological and chemical weapons. 

Because many of these have no cures once the toxin is ingested or inhaled, most 

treatment tends to be supportive. Likewise, most prevention consists of avoiding possibly 

contaminated foods and drinks, as well as avoiding inhaling these materials which would 

most likely be seen in a dust or aerosol delivered from a plane or explosive device. 

Aflatoxin 

Aflatoxins are produced by two molds, Aspergillus parasiticus and Aspergillus flavus. 

These molds grows on a number of plants including peanuts, nuts, corn, wheat, and a 

number of seeds including cotton seeds. In addition to being potent toxins, aflatoxins are 

also mutagenic, teratogenic (causing malformations in offspring), and carcinogenic; 

Saddam Hussein’s regime in Iraq is known to have been working toward harnessing this 

toxin as a weapon.95 UNSCOM inspectors also found that Iraq was mixing aflatoxin with 

riot-control gas.96  

These toxins might be used to contaminate food since they occur naturally so an 

attack could be masked as an accident. As such they might be useful for terrorists. 

However the toxic effects of these toxins is rather low making them less than ideal for 

battlefield deployment. 

Symptoms: Loss of appetite, lethargy, liver and kidney damage, and (in some 

animals) liver tumors may result from small exposures to this toxin. Larger exposures 

 

95 Stephen J. Hedges “UN Seeks Proof of Tests on Humans; Prisoners Allegedly Biological Guinea Pigs,” 

Chicago Tribune, January 31, 1999. 
96 Ibid. 
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will create aflatoxicosis that creates mild diarrhea, anemia, bruises, and subcutaneous 

hemorrhage.  

Treatment: Supportive and treatment of health problems as they manifest 

themselves. Because this toxin binds vitamins and affects protein synthesis, victims 

should receive increased amounts of protein and vitamins in their diet. 

Prevention: Food contaminated by this toxin should be discarded. A protective 

mask will protect from aerosol release of this toxin. 

Botulism 

Botulism toxin is produced by the bacteria Clostridium botulinum. This toxin is the 

most poisonous substance known and quite common naturally since the bacteria grows on 

poorly preserved food and often is responsible for severe food-poisoning botulism cases. 

The lethal dose for a human being is as little as one microgram if ingested and even less 

if inhaled.  

Botulinum toxin is produced commercially for use in treating squinting and other 

muscular disorders; therefore a rogue nation might create this toxin and claim the 

material was for medical use. Likewise a terrorist group might obtain it from legitimate 

medical sources. 

Natural poisonings with this toxin are all through ingestion. However aerosol release 

of botulism toxin has been proposed for possible use as a weapon. 

Symptoms: Once ingested and absorbed, the toxin damages the autonomic 

nervous system by blocking the transmission of nerve impulses. The incubation period 

between exposure to this toxin and the time it takes effect is between one and three 

days. During initial botulism poisoning, the victim becomes tired and may complain of 

headache and dizziness. Often his vision is blurred, and he may see double. The 

mucous membranes of the victim’s throat may become dry; throat constriction may 

create difficulty in swallowing and speaking. There is generally muscle weakness 

throughout the body. Within a few days muscles often become paralyzed leading to 

death by suffocation when respiration can no longer be carried out.  

Victims usually recover completely if they survive the paralysis. And early diagnosis 

greatly enhances survival chances. Unfortunately severe symptoms often do not develop 

until the poison has already damaged the nervous system; at this stage, it is ordinarily too 

late for the administration of botulism antitoxins to be completely effective. 

Treatment: Early tracheotomy (i.e., the cutting of an emergency air passage into the 

windpipe) and prompt use of mechanical aids to respiration may be lifesaving since 

nearly half the fatalities caused by botulism result from paralysis of the respiratory 

muscles.  
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Prevention: This toxin is readily destroyed by heat. Cooking food thoroughly will 

generally make it safe to eat. It’s possible to vaccinate against botulism; there is also an 

experimental botulinum antitoxin that may become available for victims. A protective 

mask will protect from aerosol release of this toxin. 

Clostridium Perfringens Toxins 

Clostridium perfringens is a common anaerobic bacillus that produces at least 12 

toxins. One of the toxins produced by this bacteria is suited to aerosol delivery as a 

weapons. When inhaled, this toxin results in pulmonary disease, vastly different from the 

naturally occurring food poisoning diseases associated with this bacteria. The toxin might 

also be mixed with other toxins to produce a variety of symptoms in victims. 

Symptoms: This material is a highly toxic phospholipase, which will result in 

severe injury to the respiratory tract when the toxin is inhaled, producing a severe 

pulmonary capillary leak, resulting in adult respiratory distress syndrome (ARDS) and 

respiratory failure. Absorbed toxin can also cause intravascular hemolysis, 

thrombocytopenia, and liver damage. 

Treatment: Medical management consist of supportive care. Patients may require 

assisted ventilation to relieve the respiratory effects. There are no specific antitoxins or 

antidotes available. 

Prevention: Food contaminated by this toxin should be discarded. A protective 

mask will protect from aerosol release of this toxin. 

Ricin 

Ricin is an extract from the common castor oil plant. By transferring the gene that 

produces ricin to Escherichia coli bacteria, it is possible to mass-produce this toxin. As 

little as 1 mg. of ricin can be fatal to a human being. 

Became ricin is easily produced, it has already seen use in limited areas as a weapon. 

Perhaps the most famous of these was the 1978 “umbrella murder” in London during 

which a ricin-treated pellet was used to shoot a Bulgarian defector who died within a day. 

Likewise it was discovered in 2001 that al-Qaeda terrorists had plans for manufacturing 

ricin, most likely for use in terrorist attacks or assassinations.97  

Symptoms: Ricin poisoning occurs through blockages of the body’s synthesis of 

proteins. Weakness, fever, cough and pulmonary edema occur from 18 to 24 hours after 

 

97 Anthony Loyd, “Bin Laden’s poison manual,” The Times (UK), November 16, 2001. 
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inhalation exposure. Severe respiratory distress and death from hypoxemia can occur 36 

to 72 hours after exposure. 

Treatment: Treatment is supportive, dealing with symptoms as they occur as there is 

currently no vaccine or antitoxin for ricin. Supplemental oxygen, endotracheal intubation 

and mechanical ventilation, positive end-expiratory pressure, and hemodynamic 

monitoring, may be required for respiratory problems created by this toxin. If recently 

ingested, lavage and superactivated charcoal, followed by use of cathartics such as 

magnesium citrate may reduce the amount of poison absorbed by the body. Volume 

replacement of GI tract fluid loss is important.  

Prevention: Food contaminated by this toxin should be discarded.  

Saxitoxin 

Marine plants and animals produce a number of toxins. One of the best known of 

these is saxitoxin, which is synthesized by a blue-green algae (cyanobacteria). These 

algae provide food for shellfish including mussels. Mussels aren’t effected by this poison; 

people who eat mussels contaminated by this toxin are.  

Symptoms: The development of the illness is extremely rapid and at high doses 

death may occur within less than 15 minutes with as little as 1 mg of this toxin. Initial 

symptoms include numbness and tingling of the lips, tongue, and fingertips; followed 

by numbness of the neck and extremities and loss of motor coordination. Cranial 

nerve involvement can result in diplopia, speech, and swallowing difficulties. Other 

symptoms may include light-headedness, dizziness, weakness, confusion, memory 

loss, and headache. Flaccid paralysis and respiratory failure are life-threatening 

complications, and occur within 2 to 12 hours after ingestion. The toxin is rapidly 

cleared by renal excretion; however, complete neurologic recovery may require 7 to 14 

days. 

Treatment: Support of patient and treatment of symptoms. 

Prevention: Food contaminated by this toxin should be discarded. 

SEB 

Toxins might also be employed as incapacitation agents since not all toxins poisoning 

have a lethal outcome. One of those classified in the incapacitating group is 

Staphylococcus enterotoxin type B (SEB), produced by the Staphylococcus aureus 

bacteria.  

SEB is the toxin which is most commonly found to have caused food poisoning. The 

toxin is soluble in water and relatively stable. SEB can even withstand boiling for a 

couple of minutes. It can also be freeze-dried and stored for more than one year. These 
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features would make it practical to exploit it in poisoning food and water supplies or as a 

weapon released into the air as an aerosol.  

Symptoms: When this toxin is present in food or water, it creates the classic food 

poisoning symptoms of acute GI illness including stomach cramp, diarrhea and vomiting. 

Illness due to inhalation creates a much different reaction due to a pro-inflammatory 

cytochylema reaction in the lungs which creates pulmonary capillary leak and pulmonary 

edema. Symptoms include fever, headache, myalgia, nonproductive cough, and in severe 

cases, dyspnea. It is possible that gastrointestinal symptoms might also occur following 

an aerosol attack due to inadvertent ingestion of the toxin. Severe cases may manifest 

acute pulmonary edema and respiratory failure.  

Treatment: Currently, there is no pre-exposure vaccine available. Sufferers 

generally recover without special treatment within 24 hours. Acetaminophen and cough 

suppressants may help those with mild poisoning; severe poisoning may require 

respiratory support, hemodynamic monitoring, and possibly diuretics and vasopressors.  

Prevention: Food contaminated by this toxin should be discarded. A protective 

mask will protect from aerosol release of this toxin. 

Tremorgens 

These toxins are generally known as tremorgenic mycotoxins and are produced by 

both members of the Penicillium as well as the Aspergillus families. The chemical 

structures of these toxins weren’t discovered until 1980, though they had been isolated in 

trace amounts from molding peanuts in 1964.  

It is now believed that several neurological disorders in cattle and ship, including 

“Staggers Syndrome” may actually be produced by this toxin. Interestingly, animals 

don’t show symptoms of the poisoning until they are disturbed. At that point muscle 

tremor and hyper-excitability show themselves. Symptoms vary from a slight twitching, 

odd bounding gait, or palsy-like movements with the inability to stand. 

Symptoms: Tremorgens take up to 30 minutes to create symptoms. After that,  any 

loud noise, vibration, or touch set off the tremors and other symptoms. The symptoms 

generally last from 4 to 24 hours, then gradually subside if the dosage is below lethal 

levels. These toxins work when ingested and are debilitating even in non-lethal doses. 

Other signs that may be seen include vomiting, depression, coma, behavior alterations, 

tachycardia, and pulmonary edema. Death from lethal exposures occurs in the first 2 to 4 

hours and is usually caused by respiratory compromise, metabolic acidosis, or 

hyperthermia. 

Treatment: Seizures may respond to diazepam or methocarbamol. Supportive care 

should include intravenous fluids, thermoregulation, and correction of electrolyte and 

acid-base abnormalities. In severe cases, signs may persist for several days, and residual 

fine muscle tremors may take a week or more to fully resolve.  
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Prevention: Food contaminated by this toxin should be discarded. A protective 

mask will protect from aerosol release of this toxin. 

Trichothecenes 

The trichothecenes (mycotoxins obtained from Fusarium genera which grows on 

contaminated wheat), were allegedly used by the Soviet Union and its client states during 

the 1970s and 1980s in the form of what has come to be known as “yellow rain”. While 

theoretically such toxins have little military value because they are so hard to produce, 

the ability of such weapons to be delivered and then denied, coupled with the inability of 

researchers to discover their “illegal” use on the battlefield, makes them attractive to 

countries or groups interested in operating with impunity outside the laws and treaties of 

the world. 

Thus the apparent use of yellow rain against the H’mongs by the Laotian government, 

in Cambodia by Vietnam, against the Chinese (again by Vietnam), and by the Soviets 

against Afghan rebels have all gone unchallenged because of lack of evidence other than 

eye-witness accounts by those who were attacked. And countering the allegations are 

liberal scientists at Harvard and elsewhere who claim that chemical residues brought back 

as samples of this toxic weapon were only produced by “honey bees” (leading one expert 

to quip that the bees must have been very industrious to produce such large amounts of 

the toxin in one place). 

Trichothecene toxicoses produce some classic symptoms in mammals as well as man. 

These include vomiting, tachycardia, diarrhea, hemorrhaging, edema, and dermal 

necrosis. Hemorrhaging of the muscosal epithelia of the lungs, and intestines also often 

results along with destruction of blood-forming tissues, decrease in white blood cells and 

platelets, meningeal hemorrhage of the brain, nervous disorders, coma, and death. 

Toxins produces from trichothecene are very stable and don’t have to be refined to be 

effective. They can be delivered as aerosols and act fairly rapidly. They are also hard to 

decontaminate and are persistent. In short, they have a lot of qualities that make them 

attractive to military users and terrorists alike. Due to this stability, these toxins might be 

delivered by aerosol release or through contamination of food and water supplies. 

Symptoms: These toxins may produce symptoms similar to mustard agents 

(discussed in the previous chapter); skin exposure to these toxins may cause a burning 

skin pain, redness, tenderness, blistering, and progression to skin necrosis with eschar 

formation and sloughing. Respiratory exposure creates nasal itching with pain, 

rhinorrhea, sneezing, epistaxis, dyspnea, wheezing, and cough. The eyes will exhibit 

conjunctivitus with burning pain and redness, followed by necrosis. Gastrointestinal 

exposure will cause nausea, vomiting, crampy abdominal pain, and watery or bloody 

diarrhea. Systemic poisoning will cause decreased blood cell counts and a predisposition 

to bleeding and sepsis. 
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Treatment: Once symptoms appear, there is little that can be done for victims and 

care is mostly supportive as there are no antidotes available for these toxins. For those 

suspected of ingesting trichothecene mycotoxins, superactivated charcoal may be 

ingested (to absorb the toxins so they won’t be absorbed by the body).  

Prevention: Protective clothing and a gas mask is essential for complete 

protection from these toxins. Food and water contaminated with mycotoxins must be 

discarded as it is nearly impossible to decontaminate. 
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Chapter 9: Chemical Agent 

and Toxin Decontamination 

Procedures 

Decontamination of deadly chemical compounds is a hazardous process. For this 

reason, it is always safer to evacuate contaminated areas and discard contaminated 

equipment if at all possible. Decontamination is often dangerous in itself because it 

exposes those engaged in the efforts to chemical agents. And even with a relatively safe 

chemical compound like Decon Foam, there is a period of risk during application before 

the chemical agent is actually neutralized. Therefore decontamination should be viewed 

as the last-ditch method of creating a safe area rather than a routine means to become 

safe. Whenever possible, it is best to let the authorities work with deadly materials and 

engage in decontamination of them. 

The more rapidly the decontamination process can be carried out, the less danger 

there is to those engaged in it. The ability to quickly decontaminate equipment and to do 

so over large areas can also act as a deterrent. For this reason having quality 

decontamination equipment is often an important consideration for various countries who 

might be facing an enemy with chemical agents. 

You can minimize your need to decontaminate materials and areas somewhat by  

avoidance of agents and the areas they’re in whenever possible. Being mindful of danger 

signs of possible chemical use as well as keeping an eye tuned to news broadcasts and 

government warnings may also help you avoid contamination. 

Decontamination is time consuming. And it usually requires many resources and 

personnel to carry out adequately. Nerve agents and substances causing injury to the skin 
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and tissue are easily soluble in, and penetrate many different types of material, such as 

paint, plastics and rubber. Once this has happened, decontamination becomes more 

difficult.  

It is important to remember that if chemical warfare agents have penetrated 

sufficiently deep into surfaces, toxic out-gassing may occur from porous materials for 

long periods. This can be a very great problem with persistent agents whose viscosity and 

adhesive ability have been increased. These thickened agents will also be more difficult 

to decontaminate with liquid decontaminants since they adhere to the material and are 

difficult to dissolve with water or other solvents normally used in decontamination 

processes. 

Ideally the need for decontamination will be determined with detection equipment. 

But if such equipment isn’t available, decontamination must be done solely because of 

the suspicion of contamination. When dealing with chemical agents, it’s better to be safe 

than sorry. 

Surface conditions of contaminated areas can greatly alter the length of time a 

chemical agent remains dangerous. For example on an untreated metal surface, at +15°C, 

droplets of soman will remain dangerous for over 5 hours and will give off dangerous 

fumes during that time. Under the same conditions, mustard agent will be dangerous for 

over 20 hours and VX for up to eight days. A painted metal surface will be dangerous for 

a day and half with Soman contamination, 3 days with mustard, and up to 15 days with 

VX. 

Decontamination Techniques 

Decontamination is based on at least one of three methods. Central to these is the 

neutralization or altering of the agent chemically to create a safe compound or 

compounds. This is generally the best route when possible since run-off and waste won’t 

pose a potential hazard later. 

When neutralizing the agent isn’t practical, then the goal is to physically remove the 

agent by absorption, washing or evaporation. In such an instance, waste water and fumes 

must be treated carefully since they are toxic. And areas where the chemical agent has 

been absorbed must be avoided and materials discarded to avoid outgassing dangers.  

If material or equipment has become grossly contaminated and can’t be 

decontaminated in the above ways, then the material must be discarded or otherwise kept 

away from personnel. Ideally such material will be physically screened from accidental 

exposure but this may not be possible. Warning signs should always be placed around 

areas, on buildings, or wherever toxic materials have been discarded. Most chemical 

warfare agents can be destroyed by means of suitable chemicals. And there are a few 

chemicals which are effective against practically all types of substances making them 

ideal for decontamination, even when the exact nature of the agent is unknown. 
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As noted earlier in this manual, the Sandia National Laboratories’ Decon Foam is first 

choice for decontamination of either biological or chemical agents on fragile materials or 

on the skin since it is capable of dealing with all known agents while being relatively 

gentle to human tissue. As also noted earlier, this material may not be as fast acting as 

other decontamination processes involving harsher chemicals. For this reason, this 

chapter will explore some other alternate chemicals and processes that can be employed 

should Decon Foam not be available, as might be the case during widespread terrorist 

activity when the government will have buying priority, or when a faster decontamination 

of areas may be desired. 

With the exception of Decon Foam, most chemicals are unsuitable for use with 

certain materials since the chemicals can corrode, etch, or erode surfaces doing serious 

damage in the process. Sodium hydroxide, dissolved in organic solvent, makes an ideal 

compound for neutralizing most chemical agents; but it should not be used in 

decontaminating skin other than in extreme emergencies when alternative means are not 

available since it will create serious chemical burns on the flesh. 

Provided an agent can be properly identified, decontaminants that effect only certain 

groups of agents can be an alternative to such harsh chemical decontaminants. Often they 

will have as fast or faster result and milder side effects. Examples of such substances are 

chloramine solutions which are often used to decontaminate personnel. This group of 

decontaminants are effective against mustard agent and V-agents but are ineffective 

against nerve agents of G family (such as sarin, soman, and tabun).  

Likewise a water solution of soda rapidly renders nerve agents of G-type harmless.  

However, when used in connection with V-agents, this same solution produces a final 

product nearly as toxic as the original agent. This does not prevent V-agents from being 

washed-off with a soda solution, provided a sufficient amount is used. However, the final 

by-product will always be poisonous.  Therefore, one must be absolutely sure to 

immediately rinse thoroughly with clean water to remove the poisonous by-product.  

Probably the greatest disadvantage of specifically-acting decontaminants is that it is 

necessary to know exactly which agent has been employed. Too, users of the 

decontaminants must have a whole arsenal available to them since they’ll most likely 

have no idea which of the wide range of chemical agents available they’ll have to deal 

with. Having a single, serve-all-purpose decontaminant would make it possible to carry 

less materials and equipment while still dealing with agents. For this reason the current 

trend is toward the deployment of a single, all-purpose decontaminant rather than use 

chemicals to neutralize a single specific agent.  

Chemical warfare agents can be washed and rinsed away, dried up, sucked up by 

absorbent substances, or removed by heat treatment. Water, with or without additives of 

detergents, soda, soap, etc., can be employed to remove agents, and organic solvents such 

as fuel, carburetor cleaners, or similar products can enhance this effect. Emulsified 

solvents in water can be used to dissolve and wash-off chemical warfare agents from 

equipment. 
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When decontaminating by washing, consideration must be taken to the poisonous 

substances that may be created during a chemical reaction with the agent or which are 

washed off and remain dangerous in the runoff. It must also be kept in mind that the 

penetration ability of a chemical agent may be enhanced when mixed with solvent, 

whether as part of its delivery system or inadvertently during decontamination.  

Chemically resistant paints (such as epoxy resin paints) can make materials less 

porous to chemical agents; in such situations, water-based methods of decontamination 

are more effective. However many paints actually absorb chemical agents making water-

based clean-up less than effective in many cases. 

The good news is that washing with hot water and detergent will often decompose 

chemical agents to varying extents through hydrolysis. Detergents containing perborates 

are particularly effective in destroying nerve agents. Without an addition of perborates in 

the detergent, the hydrolysis products of V-agents may still remain toxic unless the pH is 

sufficiently high.  

Mustard agent becomes encapsulated by detergent causing the hydrolysis rate to 

decrease; for this reason hot, clean water can be superior in decontamination of this agent 

in some situations. However the low solubility of mustard agent makes it difficult to 

remove from surfaces without the addition of detergent.  

For this reason a detergent/water mix is ideal for removing mustard agent quickly 

from personnel or vehicles while water alone would be ideal for neutralizing agents that 

can’t be washed away into a safe area. A little thought needs to be given as to which 

course is better for decontamination procedures of specific equipment or areas. 

Small areas such as a first-aid station or the area around a home may be 

decontaminated by removal of the top-soil. Another alternative that’s somewhat quicker 

is covering soil with chlorinated lime powder (sludge), which is a decontaminant with 

general effect and which releases active chlorine. Chemical warfare agents which have 

penetrated into the soil won’t be neutralized by chlorinated lime powder; however they 

are effectively contained because the toxic vapor they release is neutralized by the 

chlorinated lime. 

Physical containment of chemical warfare agents can also be achieved on dirt 

surfaces by spreading a layer of soil or gravel over the contaminated area. The effect will 

be improved if bleaching powder is mixed into the covering earth.  

Another containment covering is plastic foil or sheets of agent-resistant plastic. 

Currently some militaries use plastic foil to cover contaminated areas inside vehicles.  

Here’s the bottom line on decontamination:  When you don’t know what agents may 

be used, the safest route is to use Clorox or Decon Foam to neutralize them. After 

extensive studies conducted by the US Federal government and US military with the goal 

of finding the perfect chemical for dealing with dangerous agents, the one that proved 

best is Clorox household bleach — just like you can get right off the shelves in your 
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neighborhood grocery store. So when in doubt, employ this solution for dealing with 

chemical agents.  

Household bleach is also effective in killing biological agents, making it the ideal “all 

round” material for dealing with everything except agents on skin or materials that will be 

damaged by Clorox. In such cases one good all-round material is sodium carbonate — 

commonly available as washing soda, sal soda, or laundry soda in grocery stores. As 

noted elsewhere in this book, this powder can be used to improvise decontamination 

packets and can be enhanced by adding powdered resin to the mix. In use the material is 

used to soak up any liquid that might be an agent. 

Finally, it should be noted that sometimes a porous wall or other material can be 

made safe by sealing over it with chemical resistant paint. Polyurethane paint is probably 

the most ideal for this purpose. It doesn’t actually decontaminate a surface, but rather 

seals it so the fumes of the agent can no longer escape.  

Individual Decontamination 

Individual decontamination can be achieved with a variety of chemicals. However 

care has to be exercised since strong chemicals that might be employed on plastic or steel 

to decontaminate them are too harsh for human skin (the exception, as noted above, being 

Decon Foam which is relatively mild and can be used on skin with only minor 

discomfort, though care must be exercised to keep it out of eyes and body openings). 

Likewise the filters on most masks can be damaged by water so care must be exercised 

during decontamination if a protective suit or mask must be worn. 

If it is suspected that skin has been exposed to a liquid chemical warfare agent, the 

area must be decontaminated within a minute if grave effects aren’t to result. Time is the 

most important factor in decontamination and often out-weighs the methods employed 

for the actual decontamination process.  

One key method of decontaminating skin is to soak up the agent. As noted elsewhere, 

sodium carbonate (commonly available as washing soda, sal soda, or laundry soda in 

grocery stores), magnesium oxide, powdered resin, talcum powder, flour, and bentonite 

(Fuller’s Earth) can be employed for this purpose. Soap and water, detergent and water, 

military issue decontaminants, or industrial spill decontaminants can also be highly 

effective in removing and even neutralizing many agents. 

A very effective “kit” for decontamination can be created with a mix of the above 

compounds placed inside a nylon stocking, a very porous cloth, or the like. This can then 

be carried in a plastic bag. When quick decontamination of an agent spilled on clothing or 

skin is needed, the duster can be taken out of the plastic bag and tapped over the area, 

released a generous amount of the neutralizing chemical on it.  

For very serious contamination, a user might also want to create some packets formed 

of paper towels containing the chemical neutralizers. This could be broken open and the 

contents quickly rubbed into a contaminated spot.  
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It should be noted that these expedient decontamination kits are ideal only for minor 

spills and temporary dealing with the problem. For complete decontamination, clothes 

and personal equipment must be removed and either discarded or decontaminated. If 

clothes have been exposed to liquid contamination, extreme care must be taken when 

undressing to avoid transferring chemical warfare agents to the skin.  

When treating those who have been injured and also contaminated, great care must be 

exercised in cutting off clothing to be sure that agent doesn’t get onto the skin of the 

victim as well as those offering medical assistance. Decontamination of the patient must 

be complete to insure that the patient as well as the medical staff aren’t injured by the 

agent. 

Chlorinated lime and magnesium oxide work to decontaminate liquid agents by 

absorbing them and releasing free chlorine, destroying many chemical warfare agents in 

the process. The dry powder also has good effect on thickened agents since it solidifies 

them making them easier to remove.  

As noted elsewhere, the one drawback to personal decontaminants that contain 

chlorinated lime is that they are irritating to the skin. Consequently, comprehensive use 

dictates careful cleaning of the skin with soap and water, ideally through a shower. This 

cleaning must take place within a few hours in order to avoid damage. 

Some countries issue liquid decontaminants to their troops. These often contain 

sodium phenolate or sodium cresolate in an alcohol solution; these are useful for 

neutralizing nerve agents. Chloramines in an alcohol solution (often augmented with 

other chemicals) are also commonly issued for decontamination of mustard agents. 

Individual decontaminants must effectively remove chemical warfare agents on the 

surface of the skin. There abilities to work beyond that are limited. And because the skin 

is somewhat absorbent to many chemical agents, the superficial decontamination offered 

by these kits may not head off the poisoning that will result if agents have been on the 

skin for more than a minute. For this reason, some liquid decontaminants may be more 

effective than dry decontaminants because the liquid can also penetrate the skin to reach 

absorbed agents. Reports from France indicate that a solution of potassium permanganate 

gives effective destruction of chemical warfare agents on the surface of the skin and also 

has a limited ability to neutralize agents that have penetrated the skin. 

In addition to decontamination qualities, some kits contain materials that will also act 

as a protective cream. Canada, for example, has developed a mixture of potassium 2 and 

3-butadion monoximate in polyehylenglycol which acts both to protect as well as 

decontaminate. It can be applied to the skin either as a cream or from a tissue 

impregnated with the liquid. 

Some manufacturers, like Protechnik Laboratories of South Africa, create 

decontaminant compounds for very specific purposes. The company’s PDSG-001-DS2 

decontamination solution, for example, consists of a base dissolved in an organic solvent 

and organic amine. Designed only for decontaminating equipment but not personnel, it 



  188  

breaks down chemical agents into non-toxic materials very quickly, usually in about 15 

minutes after which the material is washed from the equipment. 

The company’s PDSG-002-NBO is water-soluble and created by dissolving a 

decontamination powder in water just before it is used. This decontaminant is less harsh 

and can be used on rubber products and textiles to decontaminate V, G, and H agents 

from equipment. 

The Protechnik PDSG-003 is designed to decontaminate vehicles and employs an 

amine alchoholate solution for the purpose; it isn’t suited for decontaminating personnel. 

The PDSG-007 is designed for neutralizing CS in powder or gas form. And PDSP “Dutch 

Powder” is a decontaminant for personnel which absorbs and neutralizes agents including 

HD, L, and HN3 which are on the skin or clothing; this material absorbs liquid droplets 

and then reacts chemically to neutralize them. 
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Chapter 10: Protective 

Equipment You’ll Need for 

Dealing With Chemical and 

Biological Agents 

If you are alert to the signs of a chemical or biological attack (such a dusts or mists 

being released from an airplane, explosions creating a lot of smoke and dust but little 

blast, etc.), you may be able to survive an attack simply by staying upwind and out of 

harm’s way. Sometimes this won’t be possible, however, and ideally you’d have a 

complete protective suit to minimize the risk; however having just a gas mask will greatly 

improve your chance for survival because the most sensitive areas to attack from 

biological weapons are the eyes and lungs as well as the mucus membranes in the nose.  

That means a mask buys you an added level of protection over nothing at all. 

Provided you’re able to quickly exit an area that is being attacked, a gas mask greatly 

improved your chances of surviving.  

While a commercial gas mask is most ideal for dealing with chemical agents, it isn’t 

essential for dealing with biological weapons since bacteria and viruses can be filtered 

out of the air with a very simple mask. If you don’t have a quality gas mask available, 

having a surgical mask or even just a heavy cloth over your mouth and nose might be just 

the ticket to avoid a deadly infection. This isn’t ideal — a quality gas mask will give you 

much more protection. But if your choice is nothing or a surgical mask or similar device, 

by all means go with at least minimal protection. 
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Masks designed for military, medical, and industrial workers who might be exposed 

to dangerous pathogens, as well as poisonous gases created by chemical weapons, add a 

much greater level of protection. Where surgical masks leave the eyes exposed and also 

permit small amounts of air to flow around the mask, a well-fitted gas mask protects the 

eyes and has an air-tight seal around the edges of the mask; air coming into it must first 

pass through a very thick filter, thereby taking out all bacteria and viruses, not just the 

majority of them.  

If you have a choice between a surgical mask or a gas mask, choose the latter. The 

protection offered by a gas mask is in a whole different ballpark from that of a surgical 

mask. 

The working part of a gas mask is its filter, which contains chemicals that bond to 

potentially dangerous compounds in the air and also actually filter large particles from 

the air. Both of these actions give filters a finite life.  

There are different filters for masks and not all remove dangerous materials from the 

air. Training and police filters are designed only for tear gas; obviously you’ll want more 

than this if you’re facing a military attack in the middle of a civil war where deadly 

weapons might be used. For this reason, it’s a good idea to purchase a filter designed for 

any type of chemical or biological weapon. To give filters maximum shelf life, keep them 

in a cool, dry area and be sure the filter is sealed in an air-tight container so it can’t bond 

with naturally occurring chemicals in the air.  

Ideal Masks for Maximum Protection 

There are many masks on the market, including some that would be less than ideal. 

These include vintage masks dating back to WW or the Korean, and Vietnam Wars as 

well as nonstandard masks are poor choices because filters aren’t available for them and, 

with older masks, the rubber on the mask is usually deteriorated. Unfortunately following 

the September 11, 2001 terrorist attacks, there was a run on gas masks and many older 

masks have been trotted out to take advantage of desperate folks who felt any mask 

would be better than none at all (and arguable point, given the poor quality of some of 

these masks). There are a lot of good masks available these days. Shop around and you 

will generally be able to locate a quality one for only a little more than a marginal mask. 

It is wise to do this before there is another perceived crisis.  

Very small children will not be able to wear adult gas masks, both due to improper fit 

as well as do to the panic involved in having a heavy rubbery object strapped to ones 

head. The only solution here is to obtain a system designed for children. Children and 

infant masks are available from several manufacturers including Civilian Gas Mask, and 

Micronel Safety (both listed in the appendix of this publication) having several excellent 

systems for infants. You may have to search a bit, but if you have small children or 

infants it is essential that you get one of these systems if you are to protect them. 

Most of the systems designed for children and infants consist of a plastic hood that 

fits over their head and then employs a battery-operated fan to inflate the hood, creating 
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over-pressure that prevents fumes or pathogens from entering the mask. The catch to this 

is that the blower will only operate for about two hours on its battery pack, meaning 

you’ll need to have extra batteries in order to keep it operational. 

I have seen other systems that employed tubing from the exhaust value of an adult’s 

mask which ran into a child’s hood (or, in some cases, a box with a glass top into which 

an infant could be placed). Because the oxygen is not exhausted in the lungs, coupled 

with the greater lung capacity of an adult, the air expelled from an adult’s mask is still 

perfectly useable to a child. That means piping the air from the exhaust valve of a mask 

into a hood over a child would be a viable expedient to an commercial system created for 

a youngster. For do-it-yourselfers, this might provide another route to secure a gas mask 

for a child or infant. 

The shortcoming to this system is that the air going to the child will have a lot of 

water vapor in it from the lungs, thereby most likely causing condensation inside the 

hood. Too, children will have to be kept relatively motionless less they rip the tube and or 

adult mask away due to their activity. For this reason you’re probably best off buying a 

system from one of the companies listed above.  

Among the choices currently offered for very young children: 

Civilian Gas Mask Baby Ranger: Made of see-through impermeable material, the 

Baby Ranger hood provides a clear view of the child for those caring for it. The unit can 

also be unzippered for changing diapers (though obviously this should not be done in a 

contaminated environment). The blower/filter on this unit employs 4 AA batteries which 

will operate for ten hours before exchanging them for new ones.  

Micronel Safety SHMARTAF Infant Protective Suit: This system is designed for 

infants up to 3 years old. The suit has a large plastic front that permits seeing the child. 

The filter brings in air through a blower powered by LiSo2 batteries. The system also 

permits feeding an infant with a built-in bottle. The system comes with a carrying\storage 

case. 

Micronel Safety BARDAS Youth Protective Suit: Is designed for children from 3 

to 7 years old. This system also has a wide viewplate in its hood and air is brought 

through the filter with a blower that is powered by LiSo2 batteries. The unit also has a 

built-in water bottle/drinking system.  

Common Adult and Older Children Gas Masks 

There is a huge variety of gas masks which you may encounter when shopping. The 

very best, and most comfortable, are those designed for industrial use. Provided the 

proper filter is used with these, they are the most comfortable to use. The catch is that 

they also generally have a much higher price tag, due to the fact that more limited 

numbers are manufactured thereby dictating a higher price tag. But if you have the cash 

to spend, go with an industrial mask for the best comfort and fit. 
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Surplus military masks offer a great savings provided you purchase a mask that meets 

several important standards: 

• It must be in good condition (test the rubbery material of a mask by 

stretching the strap area — you should see no cracks and the material should 

spring back into shape). 

• It must take a standard filter. Otherwise you may not be able to purchase 

filters for it. A mask without a filter is like a car without an engine. The best 

standard for those in the US and Europe is the NATO standard with 40mm 

threading which is also used with most industrial masks found in the West. 

• It must fit. Some masks fit better than others. Others are offered in several 

sizes. Having a too-small mask may be workable, though you won’t be able to 

see out of it properly; having too large a mask can be deadly since it is almost 

impossible to obtain the correct seal. 

Regardless of the age of the mask, it is important to keep the above three points in 

mind. There are newer masks without a plentiful supply of filters because they employ a 

unique filter unlike any others; likewise there are newer masks that have been stored in 

extreme heat, causing them to deteriorate so they will leak air or even break at a critical 

moment. Obviously such buys are poor, regardless of how low the price tag may be. Such 

masks are valuable only to collectors.  

Among the many masks you may see offered for sale are: 

Canadian C3 (or M69): This mask employs a screw-on filter on the cheek. The 

larger round eye pieces offer a wide view when the mask is on. These are ideal if in good 

condition; some had trouble leaking around the voice-emitter, so be sure to check these 

masks out. They can use standard NATO filters. 

British S10: These are currently not available in the US, but are said to be a good 

mask.  

Draeger Gas Masks: There is a variety of models offered by this company from 

military to industrial gas masks. Some have a single wide screen view plate while others 

have triangular or round eye pieces. All are well made and most take standard NATO 

filters.  

Israeli Masks: Because of the ever-present danger of gas or biological attacks from 

its enemies, Israel has adopted an aggressive civil defense system that dictates a regular 

replacement of masks and filters. This has resulted in a steady trickle of like-knew masks 

appearing in the US marketplace. Most of these masks are in excellent condition and 

have never been used but be sure to test them as outlined elsewhere in this manual to be 

sure they are useable.  

The least expensive of these are the so-called “civilian” masks with round eye pieces. 

The military M15 mask has larger, triangular eyepieces, a voice emitter, and a drinking 

tube; it generally also has a higher price tag but most buyers find the extra price worth it. 
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All are well made and utilitarian. Their big plus is that they use the standard NATO filter. 

Be sure any surplus filters you buy with these masks is still sealed. Many masks also 

come with a white plastic restrictor that can be inserted into the mask instead of a filter, 

thereby giving the wearer the “feel” of breathing through a filter without actually wasting 

a filter. 

Filters made for these masks from 1964 to 1975 are still seen on the surplus market 

(the last two digits of the year of manufacture is generally printed on these filters along 

with the German “Zivilschutz filter” or “Civil Defense filter”) . These are still mostly 

good, but are getting old and would ideally be replaced by a newer filter.   

MSA (Mine Safety Appliances):  This company makes a huge variety of masks from 

military style face masks to self-contained air systems. Like most industrial masks, care 

does need to be exercised to use the correct filter canister. Many of these masks also use 

none-standard filters (including a large belt-mounted canister); take care that you select 

the correct filter to go with any MSA mask you purchase. 

North Safety Products:  This company is also a well-known maker of quality 

industrial masks. Since some masks use special sizes of filters, be sure to get adequate 

filters for any North Safety Products mask purchased. 

Russian Gas Mask: These are found in a variety of configurations and sizes. They 

generally fit over the head for more air-tight fit. Some also use the standard size NATO 

filter, making it easy to find filters for them. Russian children’s masks are also sometimes 

seen; these generally have straps rather than going over the head and are sized smaller to 

conform to a child’s face. Whether buying children’s or adult masks, be sure to inspect 

these for quality (which is uneven) and also be certain that they can use standard 40mm 

filters. 

US M9 and M9A1: This mask was created in the late 1940s and is an excellent 

design, staying in the US military’s inventory into the 1960s, with some units using it 

well beyond that due to the placement of the filter on the side of the mask, thereby 

making it possible to place the right cheek against a rifle stock or other equipment. These 

masks are now old enough that they’re best delegated to collector’s. The M9 used a 

60mm filter thread, so it also can’t accommodate new filters (though I have seen adapters 

for this purpose — the age of the masks makes this more work than it’s worth). 

US M17 Series: This family of masks is pretty good and large supplies of old filters 

are available for it.  But that’s the catch. New filters haven’t been made for it for some 

time, so soon these old filters will be obsolete, and no new filters will be available for it.  

The other downside to the M17 is that its filters are small and awkward to replace. These 

masks come in small, medium, and large sizes and care should be taken in getting the 

proper size of mask so it fits properly. The M17A1 mask is nearly identical to the M17, 

but has a drinking tube; unfortunately this drinking tube system sometimes produces a 

less than airtight seal, making the mask unsafe. For this reason the M17A1 is best 

avoided. The M17A2 is the corrected version of the M17A1 (with the newer version less 

apt to leak air around water drinking assembly). In order to use the drinking tube on the 
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mask, a special canteen top is needed; this fits on standard US military canteens. Overall, 

unless you have the proper military canteen for this version, the standard M17 is the 

better choice. 

M40:  This series of US military masks has suffered from quality control problems; 

during an extensive check in 1999 by the Pentagon’s Joint Service Integration Group of 

several thousand masks, over half were found to be leaking due to dirty or defective 

valves, disconnected drink tubes, or missing gaskets in the voice emitters.98 That said, the 

design of these masks is excellent and they do employ standard NATO masks. However 

the best of designs with a leak is almost worthless, so be to check such a mask out 

carefully before purchasing it. 

MCU-2/AP and MCU-2/P:  Again, these are an excellent design created for the US 

Military which was found to be defective and leaking too often during the Joint Service 

Integration Group inspections mentioned above. For this reason you should inspect such 

a mask carefully before purchasing it, especially if it is being sold as military surplus. 

They can use standard NATO-sized filters. 

Micronel Safety M95/G165: This commercial mask is considered by many to be one 

of the best and is offered by several suppliers. It has eye inserts available for it and can 

accommodate a filter in the cheek of the mask and also boasts hoseless, leak-proof 

drinking device. It is generally available in a child size (small) and adult (medium) and is 

one of the more comfortable masks available. This basic design is also offered as the 

“Pro-Mask 2000” which is identical except for a voice emitter in place of the drinking 

system. Both masks use the M95 filter which is arguably one of the best for protection 

from biological weapons as well as chemical and nuclear particles. 

Micronel Safety Chemihood: Technically not a mask, this system consists of an 

airtight hood that goes over the user’s head and then brings air into the hood with a 

standard filter. This permits it to protect the whole head rather than just the face and also 

makes it practical for those with beards or injuries to be protected without the need to  

wear a mask (which might fail to adequately protect. The Chemihood also offers a 

very wide field of view and can be put on in a hurry. It uses the standard M95 filter. 

Willson Masks:  Willson (now owned by Christian Dalloz with masks marketed by a 

number of companies including Mohawk Industrial Supply) has an established history of 

making both military and industrial masks of high quality. The Willson 6000 and 8000 

series of full-face respirators offer a wide field of view, comfort, and a variety of filters 

including several that are ideal for protection from biological hazards — just be sure to 

buy the correct filter and be aware that some filters are of a none-standard size so the 

mask won’t accept the NATO sized filters. 

 

98 “US Military Gas Masks Flawed - Report,” Reuters, June 21, 2000. 
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Finding the Correct Fit for Gas Masks 

Getting a mask to fit properly is essential if it is to work. Modern masks are 

considerably more forgiving than older masks, with the straps often being able to 

correctly size a mask for a variety of faces.  

There are several key points to remember. First of all the correct fit and adjustment: 

• Doesn’t force your eyes partly closed 

• Won’t leave any straps that touch your ears.  

• Doesn’t leave your nose touching the inside of the nose cup.  

• Places the mask well up on your forehead but shouldn’t be so large that it 

cuts into your neck. 

For the final adjustment to the mask it’s necessary to loosen or tighten the straps. 

Most masks are adjusted to a tighter fit with a quick rearward jerk on the loose end of the 

strap. To loosen a strap, the end is pulled forward or the buckle pulled forward.  

You can check the air tightness of a mask by putting it on. Here’s how you do that. 

•  With the mask’s outside pointing away from you, place each of your thumbs 

under each of the lower head straps and pull the mask open.  

• Place your chin in the chin of the inside of the mask. 

• Pull the mask up and over your face while your thumbs pull the straps back 

over your head. 

• Check the seal by placing your hand (or hands if your mask has two filters) 

over the inlet valve(s) on the filter(s) and try to inhale. The mask should 

collapse slightly and remain air tight for ten seconds while you hold your 

breath with your hands sealing the inlet valves. 

That’s it. If the mask won’t stay collapsed when the filter is covered and you inhale, 

then it’s leaking air around its edge. Important: Beards or locks of hair can also ruin 

the seal of a mask. Be sure hair from the forehead or cheek isn’t causing a leak; and men 

with beards should purchase a full-head “hood” mask (like that mentioned above).  

Masks which fit properly but leak need to be checked and repaired before they’re 

used. Exhaust valve (usually in the nose of the mask) sometimes lock open; you can 

usually force this closed by exhaling very hard and then inhaling as fast as you can. If this 

doesn’t work, take the mask off and see if the valve can be freed. Be very gentle with the 

valve since it’s a very thin piece of material that’s easily torn. Replacement may be 

needed if the valve continues to malfunction; on some masks, you can remove the nose 

cup valve and replace it on the exhaust valve (though this may cause the eye pieces to fog 

up). 
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Cleaning a Mask 

Masks can be cleaned with a cloth and soapy water taking care not to get the filters 

wet since moisture ruins them. If time permits, remove the filters and then give the mask 

a bath in warm, soapy water. The mask should then be rinsed in clear water (to prevent 

itching skin as well as lengthen the life of the mask). The mask must be thoroughly dry 

before remounting the filters since water damages the filter. The whitish material on 

masks is extruded by the rubber used to make gas masks; don’t remove this since it 

protects the rubber. 

Masks, like filters, last a long time if you keep them in a cool environment in an air-

tight container. Filters should be replaced when they get wet or have been exposed to the 

air or in use for a long period of time. If the filter is no longer working properly, it 

becomes hard to breath through and/or you may start to notice a chemical smell or 

metallic taste. Exit a contaminated area immediately in such an event and replace the 

filter. 

A Trick for Increasing Filter Lifetime 

It should be noted that the shelf life for most filters is ten years. However older filters 

will usually be safe to use provided they have been sealed and kept in a cool, dry area. 

Storage in heat or with a seal on the mask broken will almost guarantee that the filter will 

be next to useless. 

There are a few tricks you can use to extend the life expectancy of a filter when used 

on a mask. With filters hard to come by (as they would be during a terrorist attack) this 

can be an important tactic for improving your survival chances.  

Most modern masks have a small mesh-type filter over their intake surface which 

traps large dust particles. These are employed to filter out particulate matter which might 

otherwise cause the filter to become clogged. These mesh filters are especially useful in 

removing bacteria and viruses of “germ warfare” agents as well as dangerous chemical 

dust such as asbestos, radionuclides, or other similar dangerous particles. The catch is 

that the filter cannot distinguish between what’s dangerous and dust, dirt, or other 

environmental components that may be present. Thus a lot of its potential is wasted 

filtering harmless materials that will gradually clog it, even if there are few pathogens in 

the air. 

Thus most of what clogs a filter isn’t dangerous biological agents, but rather the 

harmless dust and mold from the environment. One obvious trick then, is to avoid areas 

that have a lot of dust in them, and also to avoid breathing in should a cloud of dust be 

swept up by a gust of wind. Following these two simple rules will greatly extend the life 

of a mask in a dusty environment. 

You can also extend the life of the filter or by improvising a mesh filter from cloth or 

other material and taping it over the filter intake valve of a filter. Since this improvised 
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filter may also have dangerous contaminants lodged in it, be sure to remove it from the 

mask outside an area you may be using as a safe shelter or other non-contaminated area 

you may enter. You can simply discard your improvised filter by peeling it away when 

the mask is on. However take care to hold the mask against your face during this 

operation so air doesn’t leak in around your face. Replacement improvised mesh can then 

be added for your next trip out once the mask has been disinfected. 

Filters can be stored for long periods of time without harming their abilities to work 

well if they are kept in an air-tight container in a cool area. Heat, moisture, and air will all 

quickly deactivate the chemical protection ingredients of a filter. None will harm the 

filter that removes bio contaminants, however. That means that even a very old filter, 

provided it is still intact, can offer protection from biological agents. However this is 

make-do; it is always better to have a new filter whenever possible as filter design is 

constantly improving and new filters are generally better than older ones. 

Mention should be made of the old Israeli filters from the later 1960s which are often 

seen for sale in military surplus outlets. There have been theories advanced that some of 

these with “blue strings” on the filter cap and seal are only suitable for use with tear gas. I 

have not been able to track this rumor down, but suspect that this came about because 

older filters may have been used for training by the Israeli military. 

The reason I believe this is that the pre-1970 filters were purchased by Israel after 

Israeli spies learned of possible chemical weapons in the hands of the Egyptians. The 

Israeli government didn’t order practice filters then as they were racing the clock, fearful 

that Israeli citizens were about to get bombarded with chemical weapons. These filters 

and masks were made by Germany which is why most filters are marked “Zivilschutz 

filter” (Civil Defense filter) with instructions on the base (also in German) to remove the 

seal and screw cap before using.  

I don’t think the Israelis made umpteen zillion practice filters and then issued them 

with masks to civilians. Additionally many masks have a white plastic insert for 

practicing with the mask — thereby doing away with the need for a practice filter. 

Likewise, why would someone issue masks with practice filters that are unmarked as 

practice filters? Surely this wouldn’t be done when someone’s life might be on the line, 

with only a colored string to denote the difference between life and death during a 

chemical or biological attack.  

So my advice is to ignore those who claim a blue string is for practice filters and a 

yellow string is the “real thing.” In fact both filters are equally good but also getting quite 

old and probably best replaced by a newer filter.  

Better yet, don’t use either filter since these are getting too old to remain viable for 

protection from chemical weapons. Play it safe and get a newer filter to replace the old 

ones (which you can save for last-ditch backup should you run low on filters during an 

attack).  
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Spare Parts 

If you’re purchasing an inexpensive surplus mask, spare parts may be more expensive 

than a new mask. For this reason it may be more cost effective to purchase an entire spare 

mask rather than parts to fix up a failing mask. 

However this likely won’t be the case if you’ve opted to buy an industrial mask. In 

such a case, some spare parts could be a worthwhile investment. Since some parts are 

generally more apt to wear out before others in a mask, buying key parts will allow you 

to extend the life of the mask without a lot of extra expense.  

The critical parts of a mask (next to the filters) which you should consider purchasing 

are the exhaust valve and the inlet valves on either side of the upper nose cup (spare inlet 

valves are also good to have but if they leak, you can get by provided you don’t try to 

change a filter while you’re wearing the mask). Valves in the mask should lie flat and 

(obviously) be airtight. The outlet valve is the most important valve in the mask. If you 

can’t get any other spare parts, at least get a spare outlet valve. 

If your mask has eye lens “out sets” or replaceable lens, it might be wise to have 

spares of these as well, especially in a sandy environment where the lens may get 

scratched up. These permit a mask to be quickly put back into action if mud or other 

contaminants block the eye pieces; the user can just pull off and discard the out sets and 

see again. 

Mask Alternatives 

As noted earlier, some level of protection can be afforded by a dust mask or even just 

a handkerchief over the mouth and nose. Traditionally surgical masks and similar 

protective measures have been adopted both to protect patients as well as to protect health 

workers. These masks are better than nothing but can leak considerably, making them 

less than perfect. They are better than nothing in a last ditch situation. 

It is also important to keep in mind that you might find yourself in a situation where 

you have company at your home (or are in charge of a business with a large number of 

employees, where you could become the hero of the day by having inexpensive masks 

that you can hand out for folks to use. For this reason, you may wish to invest in a 

number of these. 

These lightweight masks can also be worn when you sleep or during times when a gas 

mask is just not practical. You might, for example, need to wear a gas mask when you 

leave your home, but still want some protection around the house when you’re operating 

in areas that most likely are free of contamination — but perhaps not completely. In such 

a case having a surgical or dust mask would be ideal to give an extra level of protection.  

Likewise a surgical mask might be ideal if you’re working with sick family member 

or others following an attack. And because the mask also acts as a filter for air exhaled by 



  199  

a patient, placing a mask on such a victim might help prevent secondary infections as 

well as the spread of his disease to those helping him. 

Dust masks can be purchased at most hardware stores; these are designed for wood 

working and spray painting work where small particles can easily be inhaled by workers 

who don’t have adequate protection. Surgical masks can be purchased from medical 

supply stores and pharmacies (hay fever sufferers and people with asthma often wear 

such masks).  

The protection offered by dust and surgical masks can be augmented with goggles 

that seal the eyes from exposure (some bioterrorism agents may gain a foothold through 

the eyes). However these are less than ideal; if they really keep air from circulating, they 

tend to fog up; those that don’t aren’t air tight. Nevertheless, they would be better than 

nothing and would increase your protection by reducing the amount of material coming 

in contact with the eye. They would be especially essential if you are caring for a victim 

of an attack; a cough or sneeze from such a patient might easily splatter fine droplets 

toward your eyes. Having something over them would give you needed protection from 

contamination. 

Like dust and surgical masks, goggles are relatively cheap so that if you own a 

business or work in a place where few precautions have been taken, you can buy goggles 

in bulk and be the hero of the day by sharing them with coworkers and friends. The low 

cost of these goggles also makes it practical to simply dispose of them if they become 

contaminated. 

Even if you have quality gas masks, having a few disposable surgical or dust masks is 

a good idea. 

The Razor’s Edge 

Most gas masks work by sealing around the face. Air is then forced through the filter 

and all potential contaminants removed. Anything that makes the seal fail is potentially 

life-threatening. That means care must be taken to keep locks of hair from falling 

between the face and the mask. 

For men, the air-tight seal starts to deteriorate with even a 24 hour-old beard stubble. 

The protection will deteriorate from there on. And guys with beards will seldom be able 

to get an adequate seal for protection with a standard mask. These facts dictate cutting off 

the beard and shaving closely for maximum protection. 

If you don’t wish to cut off your beard, then there is a way to get around the problem. 

Masks are available that surround the whole head, sealing at the neck. This makes it 

possible to gain a tight seal even with facial hair. One other expedient is to smear the 

beard and skin with petroleum jelly. But this is a mess and the Vaseline will tend to 

“melt” as it reaches body temperature, running down the chin to create a most 

uncomfortable situation.  
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A better bet is to take the razor to your face if you have a beard and are facing an 

emergency, and be sure locks of hair aren’t between the mask and your face when 

donning a mask (with the nod toward short hair fashions during times of danger). 

Correctional Lenses for Gas Masks 

If you wear contact lens, you may find that a gas mask puts too much air across your 

eye for the lens to be comfortable. The last thing you want is to be having contact 

troubles in the middle of a terrorist attack, right? My advice is to pop the contact lens out 

if you can see well enough without them to get by. 

If you have a more serious correction to your sight, then you might want to purchase 

some “scuba diver” glasses at a sports store and have your optometrist grind your 

prescription lens to fit, you’ll be set (just try everything out to be sure the new glasses 

will fit inside the mask okay. I have seen a similar “expedient” in which a guy glued his 

prescription lens to the inside lens of a mask. This worked fairly well, though he said it 

took some getting used to since the lenses were farther from his eyes than would 

normally be the case. And, of course, this means that only one mask will have the lenses 

with it. 

 Some “autoflex” glasses offered by several eye ware companies have enough flex to 

conform to the inside of a mask. Provided the bar running to the ear piece of these glasses 

is very thin (so it doesn’t interfere with the seal of the mask) these work fairly well with 

many gas masks. The user just puts the mask on over the glasses, perhaps doing a few 

extra contortions to get everything fitting and feeling correct. Fogging is a tad of a 

problem with these, but not too much so. 

Some masks have special lens holders available for them for those who wear glasses. 

If you buy an industrial mask, be sure to check to see if these are available if you wear 

corrective lens. 

Having a carrying bag for your mask is also a good option. This can be just about 

anything that will accommodate the mask — and probably the less attention it calls to 

itself, the better. A tote bag or soft briefcase might make more sense because such items 

are less apt to attract unwanted attention. Ideally the carrying bag will have a shoulder 

strap so it can be carried with you with a minimum of fuss. 

When carrying the mask and filter outdoors, it is also wise to have them enclosed in a 

plastic bag to keep them free of moisture, which can quickly damage a filter. 

Gas Mask Hoods 

Many military masks have a hood designed for them. This doesn’t give complete 

protection, but would keep some biological contaminants off the scalp and thereby make 

your decontamination steps more efficient. However it is important to remember that a 
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hood is not air tight. It does not guarantee that contaminants will not settle into the hair or 

skin.  

To don a mask with a hood, use the same procedure outlined above for putting on a 

mask but turn the hood wrong-side-out before you start. When the mask is on, pull the 

hood back over your head and tighten the draw-string. If you have time, you should then 

fasten the two Velcro-locked cords under your armpits to hold the hood down. With the 

mask and hood on, your head is protected and you’ll achieve complete protection from a 

large number of chemicals. 

I have seen expedient gas mask hoods created from a variety of materials. Perhaps the 

most innovative (and effective) was created for an Israeli surplus mask from a US 

military surplus hood designed for the M17. When looking at hood and mask, it would 

seem that these two are completely incompatible. But this guy used a heavy needle and 

thread and some rubbery glue (fittingly sold under the trade name of “Goop” in most 

hardware stores) to seal up the two check filter holes, then used the Goop to glue two 

clear plastic eye pieces to the hood. He then tightened the front chin piece hole on the 

hood around the Israeli mask and filter. The whole thing works well and creates a cheap 

hood for an inexpensive mask. 

Another interesting expedient hood can be created from a plastic grocery bag, tied 

into place over the head after the mask is donned. Not a pretty site, it actually does a 

good job of putting a water-proof cover over most of the head. 

Protective Suits 

Street clothing will offer some protection, and that level of protection can actually be 

dramatically increased with a few simple tricks. Buttoning and fastening all openings 

would improve your survival chances, as would improvising some sort of protective 

covering for your head. Adding rubber bands or packing tape around the wrists and 

ankles of your clothing would limit air flow and give even more protection. When 

reaching a safe area, you would then need to discard your clothing if at all possible or 

disinfect it (as outlined later in this manual). 

While a protective suit isn’t essential for defense against many biological weapons, it 

can give an added level of protection and may therefore be a consideration, especially for 

those who have jobs that a might be critical during an emergency and therefore dictate 

that they be exposed to agents for longer periods of time than would otherwise be the 

case. 

Military and medical workers often use protective suits when dealing with very 

dangerous pathogens. There are two styles of suits: permeable and impermeable. 

“Permeable” suits allow air to flow through them while filtering out much of the 

dangerous gases in the air. Impermeable suits don’t allow air to move through them. 

Impermeable suits are generally made of butyl rubber or rubberized cloth. These suits 

offer a lot of protection, but are torturous when the weather is warm and heat and 
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moisture build up inside them. Then the rubber suit can give you heat stroke in just a few 

minutes if you have to exert yourself. If you’re in a cool area, impermeable suits offer the 

best protection, however, and last a long time.  

Permeable suits allow for some air flow through them while filtering out pathogens 

and, in the case of military suits, chemical agents as well. These latter suits activated 

charcoal or a similar material quilted into them to filter out possible chemical agents. The 

charcoal absorbs chemical agents so that they can’t damage your skin while the weave of 

the fabric prevents biological agents from reaching the skin. These suits allow air and 

water vapor to move through the suit so that you are cooler in them than in the rubber 

suits. The permeable suit is still far from comfortable, however and is heavy and hot in 

warm weather (it’s just that it is better than the alternative). 

Like filters, military permeable suits will gradually become incapable of removing 

chemical agents from the air as they gradually absorb non-harmful materials from the air 

and combine with it chemically. That means a surplus military suit is not apt to protect 

you from chemical weapons if it has been stored outside of an airtight protective wrapper.  

On the other hand, these suits can be a good bargain if you want only biological agent 

protection. Often you can find these suits on sale in military surplus catalogs and stores 

for a song, making them a good bargain. (Do be sure to check for tears or rips that need 

to be patched to keep the suit’s protective value intact.)  

Permeable suits can not be decontaminated after exposure to chemical weapons, but 

they can if the exposure has been only to a biological weapon. This means you can follow 

the decontamination procedures outlined below and reuse the suit. However, with the 

cheap price tags surplus suits often carry, you should consider buying a number of these 

and then discarding them after use. This would make cleanup chores considerably less 

involved and expose you to less chance for catching the virus or bacteria trapped in the 

clothing.  

The only drawback to most surplus chemical/biological military suits is that they may 

not come with a hood. This dictates that you use a mask with a hood or improvise some 

system to cover you head. For this reason medical suits that come with hoods are more 

ideal. 

Disposable suits designed for medical workers are readily available and have low 

price tags because they are designed to be thrown away after use. The two fabrics to look 

for are Tyvek and Kaycel because the surface of these non-woven fabrics offer excellent 

protection from dust and air-borne particles.  

Non-coated, hooded Tyvek overalls with a built-in boots are available from most of 

the industrial supply companies listed in the appendix of this manual. Most are available 

in small, medium, large, and extra large; these suits are very lightweight and don’t take 

up much room making it practical to carry a suit and gas mask along with some 

lightweight rubber gloves in a large brief case or similar container. 



  203  

Remember that lightweight Tyvek and Kaycel suits are designed for laboratory use. 

That means they don’t stand up well on the street — especially the boots which can be 

abraded quickly to loose their seal. For this reason you may want to augment such an 

outfit with rubber rain shoes to keep from wearing the fabric out. Such boots can be 

purchased at most shoe stores or discount stores for under $20 a pair. (In a pinch, plastic 

bags might be used for very temporary boots; be sure to use tape to keep them from being 

too baggy; this is an expedient solution and not overly ideal.) 

Rubber gloves, like those used to wash dishes, as well as disposable surgical gloves, 

are ideal to complete a biological protection suit. These are available for a song at most 

grocery stores and drug stores. Many hardware stores also carry the gloves for use with 

harsh paint removing and other chemicals. If you will be doing heavy work that might 

tear these gloves, then purchase cotton gloves to wear over them. 

When it comes to sealing the junctures of your suit at your hands and feet, duct tape is 

an ideal solution. In an emergency, wide packing tape can also be used with rubber bands 

being less satisfactory, but better than nothing. When using either, be sure to bend over 

the end of the tape at the final lap around the wrist or ankle to permit easy and quick 

removal.  

That said, it is also good to keep in mind that any time you can possibly avoid having 

to enter a contaminated area, you’re going to be better off. Likewise minimizing the time 

spent in a dangerous environment is always wise. That said, you may find yourself in a 

situation where neither of these is possible. In such a case these techniques coupled with 

a mask, suit, gloves, and boots could spell the difference between survival and injury — 

or death. 

Personal Decontamination Packets 

Decontamination packets can be purchased from industrial suppliers; these permit 

cleaning up gloves and masks during the various procedures outlined below as well as 

cleaning up agents that might chance to get on your skin or clothing. If these are not 

available, expedient packets can be created which can be highly effective (and often have 

the exact same ingredients in them).  

As noted earlier, home-made packets created from nylon stockings, paper towels, 

facial tissues, wash clothes, or other similar containers can be created. These are cheap to 

make and permit “powdering” a thick layer of chemical powder onto a contaminated 

area. The key is to be able to place the powder quickly on agent so that it is soaked into 

the powder rather than being absorbed into your clothing or skin. 

Among the best powders for this purpose are sodium carbonate (commonly available 

as washing soda, sal soda, or laundry soda in grocery stores), magnesium oxide, and 

powdered resin. These all tend to neutralize many agents as well as absorb them. Also 

useful are talcum powder, flour, and bentonite (sometimes sold as “Fuller’s Earth”). You 

can often enhance the range of agents these will deal with by mixing several of the more 

active ingredients together. For example a mix of sodium carbonate and resin would be 
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more effective than either of these by themselves with a variety of agents. Since you may 

not be able to quickly identify an agent, this is an important consideration. 

Chlorinated lime powder is very effective in neutralizing many agents, but has an 

irritating effect on the skin. Consequently if you employ this for decontamination of your 

skin, you must be sure to follow up with a bath or shower within a few hours to prevent 

skin burns from this chemical. 

 It is also possible to create creams that can be employed for skin decontamination. 

The best of these are created with potassium permanganate or potassium 2,3-butadion 

monoximate in polyehylenglycol.  

For countering nerve agents, sodium phenolate or sodium cresolate in alcohol 

solution can be employed. Chloramines in alcohol solution can be used to decontaminate 

mustard agent. 

Decontamination with these packets is basically done when there might be an agent 

that needs to be neutralized (and which you can’t always see with a mask over your face). 

If you are aware of liquid agent on your suit, clothing, or skin, then that most certainly 

needs to be neutralized immediately. 

With impermeable suits as well as the exteriors of masks, boots, and gloves, Clorox is 

usually best for decontamination since it will do a thorough job with all agents (and 

carrying some Clorox with you in a small hand-pump spray bottle would not be a bad 

idea when working in a contaminated environment). 

However with permeable suits as well as anything that might be in contact with your 

skin, then you will need to use the milder sodium carbonate/powdered resin for 

neutralization. In such a case you basically continue to add this mixture to an area until 

all the liquid is soaked up by the powder. When in doubt, err on the side of using too 

much powder. Also remember that the powder that absorbs chemical may itself become 

dangerous; be sure to brush it off your clothing and skin and keep this material away 

from areas that are to remain uncontaminated. 

It is also possible to dilute Clorox to create a decontaminate for treating permeable 

suits or even the skin (though it will be irritating for some people); to do this mix one part 

Clorox to 9 parts water. This mixture will quickly lose its potency and should be 

discarded after sitting unused for 24 or more hours. 

Because all of these decontamination chemicals can injure the eyes, the only 

trustworthy way to deal with agents that get into the eyes is to flood them with copious 

amounts of clean water. Likewise these chemicals should be kept out of open wounds 

which should be cleansed with soap and clean water. 
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Proper Fit and Donning of a Mask 

Placing the mask over the face is a daunting task if done improperly. To get a mask 

over the face with a minimum of fuss: 

• If the filter is not on the mask, remove it from its pack (if in one) 

• If the filter is not on the mask, be sure both the intake and exhaust sections 

are unscrewed or removed. 

• Screw the filter into the mask 

• The chin should first be placed in the chin piece of the mask 

• Hook each thumb into the top straps of the mask 

• Draw the straps upward and over head, pulling the mask into place. 

• For proper sealing of the mask, it is also necessary that the straps be pulled 

tightly. Generally tugging rearward on a strap will tighten it while pulling 

forward on the tab on the slider buckle will loosen it. All straps should have 

about the same tension on them; some straps should not be loose while others 

are tight. 

• Test the mask can be tested for proper sealing by covering the intake port on 

the filter with the hand and then exhaling the air from the mask and then 

inhaling, partially collapsing it around the face. The mask should hold this 

collapsed configuration until the filter is uncovered or air exhaled back into 

it. If the mask slowly expands while the wearer of the mask holds his breath, 

then a proper, airtight seal has not been achieved. 

A leak does not always indicate a defective mask. It may be that a lock of hair or a 

strap has been caught in the edge of the mask, breaking the seal. And obviously males 

must have a clean-shaven skin; even the slightest hint of beard hairs will often cause 

minute leaks in the mask. (An expedient for males who haven’t been able to shave is to 

place Vaseline or other oil-based material around the edge of the mask and then place it 

on their face. This is only a stop-gap measure, however, and generally won’t be overly 

satisfactory, though it might be better than nothing.) 

Proper fit requires that the eyes be about centered in masks with separate eyepieces. 

When the mask fits properly, the nose cup won’t be close to the eyes (as will happen if 

the mask is too large), or the eyes too high in the mask or pinched partially shut when the 

straps are pulled tight (which will happen if the mask is too small). 

Many masks are issued in small, medium, and large sizes. Often the size is marked on 

the front of the temple of the mask with “S” denoting a small size; “M”, medium; and 

“L”, large. A few masks are designed well enough to accommodate a wider range of 

wearers, though given the differences in head size in any given population, there is not a 

one-size-fits-all mask currently in production — though some modern masks come close 

to this goal. 

A hood fitted to a mask will greatly enhance its protection and also minimize the 

contamination of your head and shoulders. Most hoods are specific to the mask they were 
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designed for and should be carefully fitted to the mask (generally by stretch openings 

around the intake and exhaust value areas of the mask as well as the view plate or 

eyeserts).  

To don a mask with a hood, simply turn the hood on the mask wrong side out with the 

inside of the mask pointed toward your face, and then follow the instructions above. Once 

the mask is on and the straps adjusted, you then pull the hood up and over your head. 

Once in place, most hoods have straps that fasten under the arms to help keep the hood 

down. Generally you’ll need a “buddy” to help adjust the straps, or access to a mirror so 

you can see where the straps are, due to the limited visibility offered by most masks. 

Contaminated Before You Get Your Mask On? 

If your face or head have become contaminated before you can get your mask on, 

then there is a slightly different drill called for in order to gain full protection. The key is 

to breath through the mask as much as possible. To do this, you should pull the straps 

over the front of the mask so you can slap the mask to your face and breath trough it, then 

remove it to deal with contaminants.  

If you have contaminants on your face, you should use clean water or a 

decontamination packet to remove this. You’ll also need to wipe the material from your 

mask when you catch breaths through it — meaning that you might cross contaminate 

your face or mask in the process and have to clean both more than once. 

To minimize cross contamination between your face and mask, decontaminate your 

face before working on your ears, neck, and/or hair. 

Keep your eyes closed as much as possible when doing this. Also use an explosive 

exhale when you put the mask up to your face to expel contaminated air from the mask 

before you breath in.  

Once your face is clean, don your mask and then work on cleaning your hair, ears, 

and neck. Once they are decontaminated, then you cover then with the hood and work on 

the outside of the hood, mask, and rest of your suit. Usually it is best to work downward 

from your head to your feet.  

If you aren’t in a protective suit, removal of clothing after your mask is in place, 

decontaminating your skin, and then placing clean clothing on is the best route to take if 

this is possible.  

This is a very dangerous situation and ideally you will leave a contaminated area as 

soon as possible to shower and properly decontaminate yourself. 



  207  

Changing a Filter in a Contaminated Environment 

Ideally you will stay in a contaminated environment only for a very short time. 

Getting out of a contaminated area as quickly as possible is the best survival strategy you 

can have. However if you find yourself in situation where you need to replace a filter in 

the field, then it can be done — but only with some risk. 

You need a new filter if: 

• You are experiencing some of the effects of a chemical agent after wearing a 

mask for some time without encountering symptoms. 

• The resistance to breathing through the mask has become excessive. 

• The canister has become wet (through exposure to heavy rain, a fall into 

water, etc.) 

• If the canister has somehow become dented or seriously damaged so its 

integrity is in question. 

• You have used the filter for more than 120 hours in a contaminated 

environment (40 hours with a forced air flow system mask). 

The steps in exchanging filters are simple, but great care must be taken to follow 

them precisely and to execute the actual exchange quickly. To make the exchange: 

• Remove the seal from the spare canister (remembering that some have a seal 

on both the intake and exhaust sections of the filter). 

• Place the spare filter where you can find it with your eyes closed. 

• Take a deep breath and close your eyes. 

• Quickly unscrew the old filter from your mask and toss it. 

• Screw the new filter into your mask. 

• Keeping your eyes closed, breath out rapidly, forcing all the air from your 

lungs to push out any contaminated air that came into your mask during the 

exchange. 

Dealing With Vomit in a Mask 

Because some chemical agents cause victims to vomit, and because some diseases 

may turn the stomach of those working with patients to the point that that become ill 

while wearing a mask, a person may sometimes vomit while wearing a mask. In such a 

case quick action can prevent this from becoming a more serious problem by causing 

exposure to the agents the mask is protecting against. 

If you feel yourself about to vomit, try to fight the urge if at all possible. Do take a 

deep breath so that you won’t inhale vomit should you get sick. If you can’t fight the 

urge, try to avoid getting vomit in the filters and valves of the mask by tilting your head 

backward and, if you have a mask with a cheek filter, to the side so the filter is higher in 

the air.  
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To clear the mask of vomit, tilt your head back slightly and expel the vomit from the 

mask by taking a deep breath, covering the exhaust valve on the mask, and exhaling to 

force the vomit out the lower edge of the mask. 

Obviously you’ll need to get into a safe environment as soon as possible to get 

cleaned up and to assure that your mask’s valves and filter are still working properly. 

Taking Pills, Eating, or Drinking Water 

Ideally you won’t be wearing a mask for long. However during extended periods you 

may need to take a drink, eat, or use medications. With some masks there is a provision 

for drinking — provided you have the proper coupling and canteen available. With most 

masks there is no such provision. 

The general rule of thumb is to avoid taking off your mask if at all possible. Do not 

do this unless it is absolutely essential for your survival. You will almost always be better 

off leaving your mask in place and “toughing out” the need to drink or eat. In a biological 

environment, this is especially true. Only in extreme cases will taking medication 

improve your survival chances. In such a case you should: 

• Loosen your hood around the bottom of the mask. 

• Take the canteen, food, pills or whatever from their container so they are 

ready to use. Take care to minimize any contamination that they might 

otherwise be exposed to. 

• Take several deep breaths and then hold the last one and close your eyes. 

• Pull up at the base of the mask so you get a pill into your mouth or pull the 

mask upward even farther so you can take a quick sip from a canteen. 

• Once done, pull the mask back down and use your explosive release of air to 

blow any contaminated air from the mask. 

Donning a Protective Suit 

If you are exposed to an agent, then you should first put on your mask as the most 

damage you may suffer will occur through exposure of your eyes and airways. However 

if you are not exposed to an immediate danger (such as would be the case if you knew an 

attack was coming or you were inside a shelter), then leaving your mask until last will 

speed up and simplify the process of donning a protective suit. 

Generally you should start by placing your protective pants over your clothing, 

bearing in mind that if you have a layer of clothing under your protective suit, the 

undergarments will also offer you a bit more protection. Most suits are oversized to 

permit doing this. That said, you do want to be sure to take up any slack in suits with 

their drawstrings, Velcro adjustment straps, etc., so that the suit isn’t so loose that it 

might catch on environmental obstructions and rip. 
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After getting your pants in place, next you don the jacket. If the jacket has a hood, do 

not  pull it up until after your mask is on.  

Next you place the “over boots” or other protective coverings over your shoes. (You 

can also improvise shoes from plastic bags provided you won’t be traveling far or going 

over rough terrain, either of which will case enough damage to these to make them 

useless. Small plastic bags can also be employed to give added protection to outer boots. 

Be sure to tape the bag so it has little slack and won’t slip off your foot — and be sure 

that you have a way to remove it quickly when you wish to remove your suit. Also keep 

in mind that the bottom of a plastic bag “boot” will be very slick on wet surfaces.) 

You can increase the protection factor of your suit by wrapping duct tape (or, as an 

expedient measure, heavy packing tape) around the seal formed between the over boots 

and your pants. The only thing you need to be careful of is that you can remove the tape 

quickly later — not an easy task if you are wearing gloves and a mask. The key is, as you 

finish the wrap, to bend the end over against itself, forming a tab that you can later grab 

to unwind the wrap.  

Ideally you would have two sets of gloves, you inner cotton glove and then an outer, 

chemically resistant glove. The cotton inner glove goes under the sleeve of your jacket 

while the rubber outer glove goes over the cotton glove and over the top of the jacket 

cuff.  

Again you can increase the protective factor of your suit by wrapping a layer of tape 

around the top of the outer glove and the cuff of your jacket. Be sure to create a “quick 

unwrap” tab at the end of the tape so you can quickly remove it. 

Finally you place your mask on as outlined above. If your suit has a hood, then pull it 

up over the mask straps and adjust any straps or drawstrings for a tight fit. A jacket hood 

should be pulled forward over the edge of the mask to give maximum protection from 

contaminants. 

Injections 

If you have donned a protective suit and need to take an injection (such as insulin 

medication, a protective vaccine or chemical warfare antidote such as atropine), the best 

route is to inject these materials directly through the suit if at all possible.  

Because of the possibility of nerve or vein damage when a needle is shoved home 

without being able to see the skin where it is being inserted, nerve agent antidotes are 

traditionally injected into the thigh. The other area that may be suitable for vaccines 

include the large muscle in the upper quarter of either the left or right buttocks. Generally 

it is best to avoid trying injections in the arms or elsewhere due to the potential for harm 

presented by not being able to see exactly where the needle is entering the skin. 
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Urinating and Defecating in a Protective Suit 

Ideally you will not be in a protective suit long enough to have the need to relieve 

yourself. However if  “nature calls” while you have a suit on, you may have to take 

special steps in order to minimize your exposure. 

Men have a slight edge on women here since they can urinate without removing their 

trousers (it should be noted that the US military has experimented with using short, 

coated cardboard tubes that would permit women to do the same, but that these didn’t 

prove overly effective and as far as is known at the writing of this manual, nothing like 

this is available on the marketplace).  

The procedure for men to follow in urinating while wearing a protective suit is thus 

pretty straight forward:  

• The gloves and front of the jacket and outer pants are decontaminated if you 

have a small decontamination packet. 

• Decontaminate one jacket pocket (where gloves will later be stored during 

part of this procedure). 

• The jacket is pulled up, and turned wrong side out at its front, so that it no 

longer covers the outer pants. 

• The outer trousers are released. 

• The gloves are decontaminated a second time. 

• The outer and inner gloves (if in use) are removed and placed in 

decontaminated pocket. 

• The inner trousers are released to urinate.  

• The inner trousers are refastened.  

• The hands are decontaminated with the decontamination packet. 

• The gloves are put back on. 

• The outer trousers are readjusted and the jacket pulled down. 

For both men and women to defecate, and for women to urinate when in a protective 

suit, the following steps should be taken: 

• First the gloves and front of the jacket and outer pants are decontaminated if 

you have a small decontamination packet.  

• Decontaminate one jacket pocket (where gloves will later be stored during 

part of this procedure). 

• If you have a container holding toilet paper, that should also be 

decontaminated. 

• The jacket is pulled up and turned wrong-side out along the area that hangs 

over the pants. 

• The jacket drawstring or other fasteners are tightened to hold the jacket up 

away from the pants. 

• The outer trousers are loosened and pulled down to the knees so they are 

wrong side out to that point. 
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• Decontaminate gloves for the second time. 

• Remove and store gloves in decontaminated pocket. 

• Pull down inner trousers and crouch to defecate. 

• Use toilet paper if necessary. 

• Stand and pull up inner trousers and refasten. 

• The hands are decontaminated with the decontamination packet. 

• The gloves are put back on. 

• The outer trousers are readjusted and the jacket pulled down. 

• If you are in a biologically contaminated environment where disease may be 

spread by flies or other insects, you should also take pains to bury excrement 

if at all possible.  

Removing a Contaminated Suit 

Ideally you will remove and discard a suit that has been in a contaminated 

environment. However if this is not practical, then you may wish to bag it in a garbage or 

other plastic container and later wash or air it out as outlined previously. However this 

can be a dangerous procedure and is better avoided if possible. 

When removing contaminated clothing, it is important to turn it wrong-side out to 

minimize possible contamination by those who may come in contact with it. Removing 

your clothing as you move upwind (or toward a positive air flow) can also help minimize 

your risks of becoming contaminated. 

Here are the steps for removing a contaminated suit: 

• First use a decontamination packet to clean your gloves, and mask, 

concentrating on the area under the chin of the mask since this can tend to 

trap material. 

• Undo fasteners on your jacket, unzip it, and take it off while turning it 

wrong-side out and then place it on the ground, inside up. Take care not to 

stand on it. 

• Decontaminate the gloves again. 

• Undo the trousers and remove them, turning them wrong side out in the 

process. (Note: This may not be possible if the over boots are too large. If this 

case, you will need to remove them first.) You may need to pull down the 

trousers and sit on your jacket to accomplish this step. If so, be sure you sit 

on the inside of the jacket only and take care to keep your outer trousers off 

the jacket. 

• Remove the outer boots. 

• Decontaminate the gloves again. 

• If replacing your protective suit, you now don the new one as outlined above.  

• If entering a shelter, you now remove and discard your gloves and then your 

mask. 
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Chapter 11: Chemical and 

Biological Shelter Systems 

Some European countries have elaborate civilian shelters designed to provide 

protection against nuclear, chemical, and/or biological weapons. Most of these are built 

in basements and come complete with blast doors and filtration systems for air and 

sometimes for water. Switzerland has been especially aggressive in providing protection 

for all citizens; new buildings are required by law to provide shelter space for everyone 

that will be using the home, office, or school. 

Because of the high price tags found on commercial positive air-flow shelters, most 

US citizens can’t afford these protective systems. However with a little know-how it is 

possible to achieve a high level of protection for very little money. Furthermore, because 

most civilians will only be in areas with lower levels of contaminants, the slightly inferior 

protection offered by an improvised system is not a major concern. 

Of course there are times when it is best not to hunker down and wait things out. 

Given the fact that a biological or chemical attack will most likely cover a small area, 

sometimes the best bet may be to simply don protective gear and flee the area. If a very 

persistent agent like anthrax has been used, this might also dictate leaving the area since 

cleanup after the attack will be long and arduous, and the risk of infection could persist 

for months or ever years. However fleeing may not always be possible and may not be an 

option if some very contagious pathogen like smallpox has been used. In such a case your 

best choice might be to create an expedient chemical or bio shelter in your home since 

there will be no safe place to which to evacuate. 
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Building a Chemical/Biological Agent Shelter 

Most homes and offices are pretty air tight, in part due to better building techniques 

as well as because of attempts to conserve energy. This means that it is practical to seal 

off rooms in a building and transform them into a biological agent-proof shelter as well 

as to create an area where lower levels of exposure to chemical weapons will occur. This 

can be done by simply sealing off a room with duct or packing tape and plastic sheeting.  

To do this plastic sheeting can be purchased at most hardware or lumber yards; 

ideally you’ll buy transparent sheeting as this will let light into your shelter and also 

enable you to see what’s going on outside your protected area. If you have a choice, 

purchase UV-proof plastic as it will last longer than other plastics, even if not exposed to 

the light. You don’t want biodegradable plastic if that is an option (it probably won’t be) 

because it degrades so easily when exposed to heat and light.  

If you don’t have time to purchase plastic sheeting, then you can improvise from a 

variety of materials: shower curtains, plastic garbage bags, package wrapping materials, 

and the like can be used as expedient shelter materials.  

Once completed, your sealed room shelter will consist of a layer of air-tight plastic 

over the walls, ceiling, and (possibly) the floor. Use tape to seal all edges of the plastic 

sheeting together as well as cover any staples, pushpins, or other fasteners holding the 

plastic in place on walls and ceiling. Tapes that are ideal for this purpose are clear 

packing tape and, to a lesser extent, duct tape; these can also be employed to seal any rips 

or other holes that may accidentally be put into the surface while you’re seeking shelter 

inside it. 

In most homes, the major air leakage will most likely occur around exterior windows. 

Therefore it’s wise to create your shelter area in a room that has only one window, or 

even no windows if possible. It is also wise to locate your shelter room on the 

“downwind” side of your home because the structure of the house will block most of the 

wind that could seep into the room bringing biological or chemical agents with it.  In 

such a case, a single room lined with plastic sheeting would give you a very high level of 

protection that would be much better than if you attempted to make a larger room or 

apartment airtight. For this reason creating a single-room shelter is often the best survival 

option. For convenience, you will also probably want to include your bathroom in the 

shelter area.  Hence, a room with an attached bathroom entrance makes an ideal shelter 

room.  Or, with some creative thinking, you can create a plastic “tunnel” from your 

shelter room to the nearest bathroom.  If your bathroom contains a shower, and has a 

separate door leading into the room you have chosen as your sealed room, then you might 

even want to make this bathroom the entrance to your sealed room so people can rinse 

off and decontaminate before coming into the shelter’s living area. 

Summing up how to choose your sealed room, you should pick a room in the center 

of the house, which is to say, a room with the least number of walls exposed to the 

outside.  It would preferably be on the downwind side of your home (from the prevailing 
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wind).  And it should be the room with the least number of windows and doors. An added 

tip:  Rooms with paneling should generally be avoided as the seams in these surfaces are 

hard to find and each one is a potential spot where air might leak through, bringing 

deadly biological or chemical agents into your shelter. 

Since both biological weapons spores as well as chemical weapons are heavier than 

air and tend to accumulate at or near ground level, it is also wise to locate your shelter 

room in the upper section of the house if you have a two-story home. Unfortunately this 

makes a basement shelter (which is ideal for protection from nuclear weapons) less ideal 

than one on a higher floor when trying to provide maximum protection for yourself and 

your family from biological or chemical agents. 

If you have a lot of plastic sheeting, you can add a tremendous level of additional 

protection to your chosen “sealed room” by placing a second and third layer of sheeting 

over the first. This is basically done in the same manner for each layer. Care should be 

taken to securely anchor the first and second layer to the wall, however; if the outer 

layers come loose, re-securing them is hard. 

Hardening Rooms 

If you don’t have enough plastic sheeting to create a fully sealed room (i.e., by taping 

the plastic sheeting to all four walls and the ceiling), you can still vastly improve the 

security of the room by thoroughly sealing the windows and doors. However this is tricky 

since air can leak around both the inside and outside of the door and window frames. 

Furthermore, gypsum ceilings and walls are not completely air tight, especially in the 

case of chemical agents. For this reason you should always opt for complete coverage of 

all walls and the ceiling with plastic sheeting inside your chosen shelter room if possible. 

Do without the full coverage only if you are forced to (in which case the following steps 

will give you added security, though not nearly as great as would be the case if you had 

the entire room sheathed in plastic).  Now let’s look at this technique:  

With doors and windows, first be sure to brush off any dust, especially on the tops of 

frames, as even a little dirt will degrade the seal of the tape.  

With windows, be sure to lock them before starting your work as this will often seal 

them more tightly into the frames, lowering the amount of air that might otherwise flow 

through cracks. It’s important to remember that the glass is impervious to penetration by 

both gas and biological agents. Consequently, if you do not have enough plastic sheeting 

to cover the entire window in a shelter room, then you can use what little sheeting you 

may have to cover the window framing instead, which will at least help prevent air from 

leaking in around the frame.  To do so, use tape to connect your plastic sheeting directly 

to the glass of the window and then fasten the plastic to the wall just to the outside of the 

frame.  This will often give you a very air-tight seal around the window frame in such a 

manner that air cannot leak in. Additionally, most tape sticks very well to glass giving 

added security. 
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If you only have tape to work with, and no plastic sheeting at all, then run a strip 

along the outside frame and seal it to the frame and wall as tightly as possible, taking care 

to use your finger to press down along its entire length so the tape is actually sticking at 

all points. You should then run a second and perhaps a third strip on the inside of the 

frame. If the glass is set tightly by putty in its frame, it will probably be airtight. But if 

you have any doubt, also run tape along the glass/frame section. Finally place tape over 

any noticeable cracks between the opening surfaces in the window.  

When creating a shelter, the forced air furnace and air conditioner should always be 

turned off if possible.  However, if the temperature extremes dictate keeping them on, the 

duct coming into the room you are preparing as your shelter room must be completely 

sealed and covered to keep air from entering the shelter via that route.  This allows you to 

make tight seals while you are preparing your shelter room. 

 Sliding doors should generally be treated like windows, again remembering that the 

glass is the most impervious part to air passage, while the frame is likely to have leaks. 

Also be sure to lock your sliding door before you start sealing it to prevent inadvertent 

opening of the door after it is sealed.  

Conventional doors should first be locked, secured with a wedge, or nailed both to 

prevent them from being accidentally opened as well as to keep them in position to 

minimize the creation of leaks should they shift. Don’t be shy about running tape along 

the outside and inside of the frame and again be sure to run your finger down the tape so 

that it has sealed properly. Also take care to place tape over the cracks in the door handle 

as well as the keyhole. 

The area under the door is generally fairly large and can create problems in sealing. 

The general “rule of thumb” is that during a biological attack you should put a soaked 

towel here as that can create a good seal as long as the cloth is wet. However once it is 

dry that seal will no longer be air tight. So you need to be sure it stays wet or choose a 

more reliable system. During an attack, you can enhance the protective factor of the cloth 

by wetting it in a Clorox and water solution or, in the case of chemical weapons, water 

with dissolved bicarbonate of soda in it (at a ratio of 1 tablespoon of bicarbonate soda per 

cup of water).  

Because wall studs holding door frames in place may have openings in them that lead 

to other rooms, you should also seal closets or other doors even if they do not lead 

outside your room. Also be sure to carefully seal wall outlets for the same reason. 

If you are sealing only the frames of the windows and doors in your sealed room, 

rather than sealing the entire room with tape and plastic sheeting, then be sure to check 

gypsum walls carefully for any cracks or gaps, including the areas where walls meet and 

where the wall meets the ceiling. Cracks in any of these areas should be firmly sealed 

with tape. If you have a ceiling with loose or rough texturing in your sealed room, it may 

be necessary to scrape the texturing away around cracks you are attempting to seal.  

Then, wipe the area down with a moist cloth to remove dust, and finally, dry it with a 
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hand-held blow dryer to allow the tape to stick to the surface. Areas where the floor 

board meets the wall should also be carefully taped.  

While in your sealed room, you can give yourself an additional layer of protection 

from biological agents by wearing a 3M dust mask or similar protection; in cases of 

extreme exposure from chemical or biological weapons, prudence would dictate the use 

of a protective mask or full-on gas mask even inside the shelter. However wearing a gas 

mask for extended periods of time is a problem, both because of filters that will 

eventually become clogged with material as well as the discomfort involved. Therefore 

some common sense needs to be exercised as to when — and when not — to wear a 

mask. 

Having a small battery-powered or spring-powered radio in your sealed room (often 

available inexpensively at Wal-Mart, Costco, and sporting goods stores) can be useful for 

monitoring warnings and news reports, which can be essential for determining the 

dangers presented by agents that may have been released in your area, and helping you 

know whether or not a gas mask should be worn at any particular time. It is always 

prudent to err on the side of caution should any dangers be present. 

Before looking at installing a positive air flow system in your home for your “sealed 

room” (which is a necessity for protection from biological weapons — more on this in 

the next section), the question of what happens in any sealed-up room without air flow 

should be addressed.  The fact is, you can stay for quite some time in your sealed room 

and gain a high level of protection. However, eventually, heat build-up and/or lack of 

oxygen will become a problem. The conservative rule-of-thumb is that for each cubic 

yard of air in the room, one person can survive for one hour.  To calculate the cubic 

yards of air in your chosen sealed room, measure the height, length, and width of the 

room, convert each measurement from feet into yards, and then multiply the height times 

the length times the width.  This gives you a good idea of how many cubic yards of air 

you have.  Then, simply calculate one hour for each cubic yard of air in the room, and 

you will know how many hours a single person can survive in that room without air flow.  

(See next section for instructions on establishing a positive air flow system in your sealed 

room, which will allow you to hunker down longer, should the need arise, without 

running out of oxygen.) 

Because chemical agents used by terrorist generally dissipate much more quickly than 

biological agents, during a terrorist chemical attack your sealed room can be used without 

positive air flow to give you a safe haven until the cloud of chemicals settles to the 

ground or dissipates in the air enough that it no longer presents a danger.  

You can add a bit more safety for those inside a shelter by placing a children’s plastic 

wading pool, plastic tub, or similar tray with a shallow layer (about an inch) of 

concentrated Clorox and water solution in it. This tray is placed at the entrance of your 

sealed room. Those entering the shelter should step into the tray so the bottoms of their 

shoes are decontaminated from any possible biological or chemical agents. Shoes can 

then be left on a towel just inside the entrance. 
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Finally, it should be noted that cars and other vehicles are not air tight and therefore 

fail to offer complete protection from either biological or chemical weapons. However 

they are superior to being out in the open, and also offer a way to escape from an area. So 

if you are not near your sealed room and your only choice is between seeking shelter in a 

vehicle or remaining in the open, get into the vehicle. Do not operate the vents, heater, or 

air conditioning as they will allow biological or chemical agents into the vehicle. Do be 

sure the windows are all rolled up and as tightly sealed as possible. 

Positive Air Flow and Biological Agents 

One trick that can be employed when facing biological weapons is to create a shelter 

with positive air flow. Positive air flow is the condition when the pressure inside an area 

is slightly higher than that on the outside, and this condition is maintained over time.  In 

so doing, the higher air pressure inside your sealed room prevents contaminated air from 

outside the sealed room from leaking in through cracks in window frames or door frames.  

Imagine a balloon full of air, and you’re holding the opening of the balloon closed 

with your fingers. Now imagine a germ trying to get into that balloon. Even if you loosen 

your hold on the balloon so air slowly hisses out, that germ can’t get into the balloon 

because the air blows it away from the opening. This condition remains as long as there’s 

enough air hissing out the opening.  

That’s the situation you want to create in your “bio-shelter” or sealed room.  You 

want air to be hissing out any pinhole opening, or crack between window or door frames, 

or even from a briefly opened doorway. As long as the air flow is going out, germs can’t 

seep in.  

There are two considerations here: First you need a motor to power your positive air 

flow system.  If you have a “furnace” or forced air heating and air conditioning system in 

your home, you are pretty much set, as this system already pumps considerable air 

pressure into the average home.  Then, to remove bacteria and viruses, you need to install 

a quality filter. We’ll talk about where and how to install the filter in just a moment, but 

first we must discuss the specific type of filter to be used.  In order to provide protection 

from biological weapons, the filter must be capable of removing particles the size of 

biological agents. Viruses are the smallest of particles that might be employed as a 

biological weapon with all other organisms being larger than viruses. Viruses range in 

size from 0.01 to 0.27 microns in diameter. If a filter will remove viruses, it will give 

protection against all other biological weapons. (It is important to note that these filters 

do not protect against chemical weapons. During a terrorist chemical attack, due to the 

comparatively short duration that chemical agents will be present because of the rapidity 

with which they dissipate in the outdoor air, the best plan is to keep your room 

completely sealed without having air moving through it.  Ideally, you should be wearing a 

gas mask as well. This will keep you safe until the dangerous levels of chemical agents 

outdoors dissipate.) 
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Today it’s possible to purchase such a filter relatively inexpensively. The best of 

these is the HEPA (High-Efficiency Particulate Air) filter designed to have a 99.97 

percent efficiency at removing particles of 0.3 microns from the air. While logic would 

dictate that such filters wouldn’t be as efficient at removing smaller particles or might 

even allow them to penetrate the filter, in fact, this logic is false. In what is a bit of a 

paradox, these filters actually are more efficient at removing particles that are smaller 

than 0.3 microns as well as particles that are larger.  

A true HEPA filters (note the word “true” — the “near-HEPA” or “HEPA-type” 

filters don’t meet this requirement) will filter out 99.97 percent of all particles greater 

than 0.3 microns in size. This means that you can expect it to keep out the majority of 

bacteria and other large particulate matter. But what about viruses, many of which are 

below this size? 

First off, some strange things happen when working with materials this small. One is 

that sometimes 0.3 micron particles will pass through a filter when 0.1 micron are 

stopped due to static-electrical charges and other factors. The 0.3 micron size was chosen 

as a standard due to the fact that it is the hardest to filter out, and also because this is the 

size of particle that tends to be easily inhaled to become lodged in the human lungs. 

So you will have some protection with a true HEPA filter from viruses. But, and this 

is an important “but,” some viruses may get through such a filter.  For this reason you 

may wish to purchase a commercial air purifier for your sealed room.  In a later section of 

this chapter we will discuss various types of commercial air purifiers that may be useful 

in your sealed room for an added layer of protection against biological agents such as 

viruses that may seep in unexpectedly.    

To purchase a HEPA filter, you generally go to a local heating and air-conditioning 

supply house or even your local hardware.  These are becoming more and more common 

since many hay-fever and allergy sufferers use these filters in their homes. They can also 

be found on the internet using a good search engine such as Google.  Once again, the 

only caveat is to avoid “near-HEPA quality” filters which come close to the performance 

of the HEPA filter but aren’t as good; HEPA is a standard that filters must meet to be 

certified. If it doesn’t say it is a HEPA filter, you don’t want it. (That said, any filter will 

add some protection, so if you had to choose between a furnace filter and no filter, then 

the former would be a tad better than nothing at all.) 

Installing Your HEPA Filter 

In order to minimize air leakage around the HEPA filter, most forced-air furnace/air 

conditioning systems will need to be modified; generally this is a job for a plumbing and 

heating company, though the work is not outside the capabilities of some do-it-

yourselfers. If you cannot have this work done, another good tip is to simply remove the 

filter from the furnace and place it directly over the vent leading into your sealed room, 

and then using duct tape to thoroughly and firmly seal it over the vent to prevent air 

leakage around the edges.  For added protection you can tape two HEPA filters together 
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(stacked one on top of the other) and then fasten them directly over the vent in your 

sealed room with duct tape.   

Once your HEPA filter is in place, by closing off and thoroughly sealing the vents in 

other rooms of your house that will not be used while you are hunkering down in your 

sealed room, you will not only have filtered air going directly into your sealed room, but 

you will also greatly increase the positive air flow into it.  This “positive air flow” will in 

turn prevent contaminated air from leaking into your sealed room or shelter through 

cracks in the windows or door frames.  

As a side note, it is common knowledge that reducing the number of spores and other 

pathogens in your home can help reduce hay fever problems and also increase the 

efficiency of your immune system. For this reason placing a HEPA filter into your 

household furnace or heating and air conditioning system right now, and filtering the air 

in your home on a regular basis can be a big plus. This will also give you an added layer 

of protection should a biological attack be launched without warning, with the pathogens 

spreading before anyone sounds the alarm. Even though you take no direct actions to 

protect yourself, the filtered air may remove enough bacteria or other particulate dangers 

to give you a better chance of survival.  

If a HEPA filter is not available (or you find yourself in an area without one for some 

reason), there are some alternatives which aren’t quite as effective. One is a standard 

furnace filter. While this is not too great by itself, if it’s coupled with several layers of a 

heavy bath towel to form a make-do filter, a filter is created which can remove 85 percent 

particles in the 1 to 5 micron range. While this won’t give full protection from some viral 

agents, it would be effective against many of the larger bacteria, rickettsiae, and fungi 

biological agents. 

You can also achieve fairly good protection with a “US AHRAE” filter standard with 

(ideally) 2-inch pleats. A 19-1/2-inch square filter like this will remove over 90 percent 

of particles 1 to 5 microns in size while offering less air resistance than the furnace 

filter/bath towel arrangement. While costing more than the standard furnace filter, it will 

greatly outlast it making the need to change the filter less of a problem. 

In theory a person might create a “safe room” from an entire house. However in real 

world figuring this isn’t possible without great expense. A whole house will generally 

require at least 300 cubic feet per minute through a filter to give positive air flow. This 

would dictate a much more massive system than most home furnaces are capable of to 

create the huge level of air flow needed to keep biological agents from seeping in.  

Another problem with positive air flow systems is that you can’t be absolutely certain 

that the power to keep this airflow going will continue.  During a widespread attack, it is 

very conceivable that the power grid might go down. This would dictate a stand-by 

generator within your home to keep the power running.  

Also keep in mind that when using a furnace filter as described above, it is important 

to remember that these may contain dangerous biological contaminants after being run 
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for a while. Handle them very carefully (ideally with a protective mask, gloves and suit) 

and be sure to dispose of them properly, either by burning them in intense heat or 

thoroughly spraying or soaking them with concentrated bleach.   Then, if necessary 

follow the personal decontamination procedures described elsewhere in this manual. 

Also, it is important to remember to store water somewhere in your sealed room 

where you can easily get to it (being sure to sterilize it as outlined elsewhere in this 

manual, if the situation calls for it). A rough rule-of-thumb figure for water needs are 2 

quarts (a two-liter soft drink bottle works well for this purpose) per day per person at a 

minimum. Remember that it’s better to have too much water than not enough.  Some 

stored canned goods (such as cans of tuna fish) and a can opener would also be wise. 

Anyone leaving the sealed room shelter should don their mask and protective suits 

before leaving. When returning to the shelter, the suit and mask should be removed just 

before entering. Ideally anyone entering would be carefully decontaminated as outlined 

elsewhere in this manual. If your sealed room is connected to your bathroom, a quick 

shower would be wise.  The chance of dragging contaminants into the shelter is great 

anytime someone enters from outside its protective area.  For this reason minimal (or no) 

trips outside should be made if possible.  As outlined in the “Hardening Room” section 

above, a small plastic wading pool containing about one inch of concentrated Clorox and 

water can be utilized at the entrance to your shelter, so that people entering can step into 

the pool in order to neutralize any potential biological agents on their footwear.  

Finally, a vacuum sweeper with a HEPA filter can also be employed to clean up an 

area (such as the carpeting inside or outside of your sealed room) that might have become 

contaminated with biological agents from coming in and out. In such a case the person 

operating the sweeper should take care to wear a mask, gloves, and other protective 

equipment. And great care should be exercised in discarding the filter after the clean-up 

is complete. 

Air Purification Units for Your Sealed Room 

As mentioned earlier, placing a small air purification unit into your sealed room gives 

an added layer of protection against bacterial and viral agents that are inadvertently 

brought in to your sealed room by people going out and coming back in, or which get 

past the HEPA filter installed with your positive air flow system.   

Since ultraviolet light is an effective method of killing bacteria and viruses, some air 

purification units utilize an ultraviolet bulb. Such a unit, which would simply sit on a 

shelf in your sealed room and run continuously, draws air from your sealed room into it, 

and exposes the air to the ultraviolet light.  If any biological agents have seeped into your 

sealed room, or gotten through your HEPA filter system, this exposure to the ultraviolet 

light will generally kill them.  The big “catch” is that this type of commercial air 

purification unit is difficult to find and industry standards for pathogen kill-ratio are non-

existent.  So, you really have to do your research before buying.  An internet search using 

a good search engine such as Google may be your best resource for researching the 

various units available.  One source was located at the following internet address just 
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before this manual went into publication:  

http://www.inspiredliving.com/cleanair/tech~ultravioletlight.htm 

There are also ultraviolet units that can be installed on the intake side of your forced 

air HEPA filter system, so that the air flowing past into the HEPA filter is exposed first to 

the ultraviolet light.  The main “catch” to this type of system is that the exposure of air 

passing rapidly through such a filter may not be long enough to kill many of the bacteria 

or viruses; additionally there are no standards (as with HEPA filters) for such systems so 

unless you are careful when shopping for an ultraviolet light system it is easy to end up 

with a system that in reality does little more than lull a user into a false feeling of 

security.  You can check with local Heating & Air Conditioning companies (listed in 

your local Yellow Pages) to see if they can obtain such a system for you, or do an internet 

search using a good search engine such as Google.  Here is one internet source we found 

before this manual went into publication:  

http://www.comforthouse.com/comfort/hamairpurdeo.html 

Another helpful type of air filter you could use in your safe room is called a “negative 

air ionizer.”  These have recently been tested in hospitals in England, and it was 

discovered that they cut the rate of infection for certain infectious germ agents to zero.99  

Additionally, these same units are now being tested against infectious agents such as 

tuberculosis with positive results.  Again, an internet search using a good search engine 

such as Google will likely turn up a number of commercial sources for such a unit.   Here 

is one internet source we found before this manual was published:  

http://www.peakpureair.com/pentex.htm 

Additionally, small ozone generating machines which are often available through 

internet sources (or through Dr. Donsbach’s organization, Let’s Talk Health, at 1-888-

950-2190) are believed by many to be able to neutralize bacterial and viral agents inside 

enclosed structures in which they are run.  The “catch” here is that there is a great deal of 

controversy over the potential harmful effects on the lungs of breathing concentrated 

ozone in an enclosed area for overly-lengthy periods of time.  Ozone is said to be caustic 

(i.e., it is a highly reactive form of oxygen that “burns up” bacteria and viruses upon 

contact), and therefore may be harsh on delicate lung tissue when breathed in for lengthy 

periods of time in a concentrated form such as may occur in a sealed room.  Therefore, 

the use of such units should be approached with great caution; we do not generally 

recommend this type of thing for the inexperienced user.  Nevertheless, should you 

choose to research the pros and cons on your own and then utilize an ozone generator in 

your sealed room during a bioterrorism attack, you may want to consider running it for 

only short periods of time to help clear the air of potential contaminants and/or infectious 

agents, being sure to wait considerable intervals of time between use (i.e., at least two or 

three hours), in order to help protect your lungs from potential damage by the ozone.   

 

99 Natasha McDowel, AirIonisers Wipe Out Hospital Infections, January 3, 2003, NewScientist.com   

http://www.inspiredliving.com/cleanair/tech~ultravioletlight.htm
http://www.comforthouse.com/comfort/hamairpurdeo.html
http://www.peakpureair.com/pentex.htm
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Finally, a single-room stand-alone HEPA air purification unit can be purchased for 

your clean room to give you an added layer of protection against biological agents.  This 

air purification unit simply sits on a shelf in your clean room and constantly draws in air 

from the room, running it through a HEPA filter to cleanse it of particulate matter (such 

as bacterial or viral agents) and then pumping it back out into the room clean.  This will 

help catch bacteria and viruses that may have gotten through the HEPA filter you will 

have installed on your household furnace or forced air heating and air-conditioning 

system, as described in the section directly above.  Single-room, stand-alone HEPA air 

purification systems are available through a number of internet sources including  one 

from Honeywell, Inc. which can be seen at the following web site:  

http://www.comforthouse.com/comfort/readglascasb.html. 

Since the HEPA filter in such a stand-alone air purification unit only gives protection 

from biological particles, some readers may want to upgrade their protective factor by 

obtaining a filtration system that also removes chemical agents from the air. As noted 

elsewhere, this may be unnecessary since chemical agents quickly dissipate to safe levels, 

making it possible to simply sit out an attack in a sealed room.  

However several companies have been working toward the production of chemical 

and biological filters with an eye toward the growing awareness of this danger in the US. 

One of these that is now on the Allerair Sentinel 5000 which is encased in a metal 

housing that includes a 3 speed motor that can move up to 400 CFM through an area. The 

18 pound unit contains a chemical filter (which appears to be largely comprises of 

activated charcoal - as with most gas mask filters) along with a pre-filter and HEPA filter 

coupled with an ultraviolet system to kill viruses, bacteria, and mold. Cost runs around 

$1,000 depending on the options purchased with it.  According to their promotional 

literature, it can also be hooked up to a “positive air flow” system so that all of the air 

going into your sealed room is cleansed of both biological and chemical agents (and they 

claim it can even remove nuclear contaminants).  You can learn more about this unit at 

the following web site:  http://www.allerairsolutions.com/5000sentinel.html 

Creating a Temporary, Emergency “Positive Air Flow” 

Tunnel Using a Vacuum Cleaner and Plastic Sheeting 

Should you be caught unprepared in your home in the midst of a biological or 

chemical attack in your area, you could easily create a temporary “positive air flow” 

emergency shelter using a ten or twelve foot length of wide plastic sheeting, duct tape 

and a canister-style vacuum cleaner with a HEPA filter.  All that would be necessary is to 

create a large tube with the plastic sheeting by doubling the plastic sheet over and 

connecting the opposite edges together with duct tape.  In essence you are creating a ten 

or twelve foot long tunnel with your plastic sheeting.  You can do this in any room of 

your home.     

 Next, tie shut one end of the plastic sheeting tunnel you have constructed.  Now, 

your tunnel should have an opening on one end (which you will use to enter your tunnel 

http://www.comforthouse.com/comfort/readglascasb.html
http://www.allerairsolutions.com/5000sentinel.html
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during a terrorist biological) and a sealed exit on the other end.  Be sure to tie (or tape) 

the exit end of the tunnel completely shut.  

Next, use a vacuum cleaner with a HEPA filter bag in it to create a “positive air flow” 

filter system for your improvised plastic sheeting tunnel.  The purpose is to be able to use 

the vacuum cleaner to create enough filtered air flow to “inflate” the plastic sheeting 

tunnel you have made.  You do this simply by reversing the hose on the vacuum cleaner 

so that it is attached to the air exhaust valve of the vacuum cleaner rather than the air 

intake valve.  By doing this, the vacuum cleaner now blows filtered air out through the 

vacuum hose, rather than sucking air into the vacuum cleaner.  The filtered air coming 

out of the vacuum hose is now used to inflate the plastic sheeting tunnel you have 

created.    

To do this, you simply turn the vacuum cleaner on so that the filtered air is blowing 

out through the vacuum hose.  Then, carefully back feet first into the entrance of your 

plastic tunnel.  (Remember, the “exit” end of the tunnel has been tied shut, or sealed shut 

with duct tape.)  As you back feet first into the entrance of your plastic tunnel, pull the 

vacuum hose in with you so that the filtered air blowing through the hose begins to inflate 

your tunnel like a long balloon.  Once you are fully inside the plastic sheeting tunnel you 

have created, and the filtered air flow from the vacuum hose is beginning to inflate your 

tunnel like a balloon, simply close the plastic sheeting at the entrance of the tunnel 

around the vacuum hose so that the vacuum hose is still pumping air into your now-

inflated tunnel.  Secure the plastic sheeting around the vacuum hose, using duct tape.  

You are now inside an inflated plastic tunnel with filtered positive air flow being pumped 

in by your vacuum cleaner to keep the tunnel inflated.  As noted in the previous two 

sections of the manual, this type of “positive air flow” will keep biological agents and 

other contaminants from seeping in to your temporary emergency “plastic sheeting 

tunnel” shelter!   

Finally, you will need to create a tiny exhaust at the sealed “exit” end of your tunnel, 

so that a small amount of the filtered air being pumped into the entrance of your tunnel 

by the vacuum cleaner can escape out the exit end of the tunnel.  This prevents your 

emergency “plastic sheeting tunnel” shelter from becoming over-inflated and bursting at 

its taped seams.  It also keeps fresh, filtered breathable air coming in to your emergency 

shelter at the entrance, allowing you to exhaust old air out the exit end.   

There are several ways to create the exhaust needed at the sealed “exit” end of your 

tunnel.  One way is to place a six or eight inch piece of duct tape on the plastic sheeting 

near the tunnel’s exit, and then use a small nail or pointed pocket knife to poke several 

one-eighth inch or possibly one-quarter inch holes through the duct tape, so that air 

pressure can escape.  (Note:  The holes must be small enough so that the plastic tunnel 

remains fully inflated from the air pressure being pumped into it, yet large enough to vent 

air continuously out the “exit” end.  Poking too large of holes into your tunnel could 

cause it to lose the “positive air flow” pressure, which defeats the purpose.  In short, you 

want a fully inflated, pressurized “plastic sheeting tunnel,” with an exhaust vent at the 

end so that old air can continuously leave the shelter at the “exit” end as new air comes in 

the “entrance”.  You may want to create your temporary emergency “plastic sheeting 
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tunnel” shelter well in advance of the coming terrorist biological attacks, and experiment 

with it by attaching the vacuum as described above and creating the tiny exhaust holes at 

the sealed end of the tunnel.  Working with your emergency “plastic sheeting tunnel” it in 

advance, until you have everything working “just right” so that the tunnel remains fully 

inflated while still venting air at the exit end could save you a lot of time and anguish 

when a terrorist attack takes place, as your emergency shelter will already be in good 

working order.  Once you have the shelter constructed and have experimented with it, 

you can then remove the vacuum hose and collapse the shelter for easy storage in a closet 

– ready to pull out and put to use the moment the coming terrorist biological attacks take 

place.)   

The purpose of poking the holes through the duct tape attached to the plastic sheeting 

at the exit end of the tunnel is so that the air pressure in your tunnel won’t rip the plastic 

sheeting.  If you simply poke holes through the plastic sheeting itself, without reinforcing 

it with duct tape first, the risk is that the air pressure escaping through those holes will 

slowly tear the plastic and allow too much air pressure to escape, thereby collapsing your 

inflated tunnel shelter.  By applying duct tape to the plastic sheeting first, you reinforce 

the plastic sheeting so that the holes poked through it don’t get widened and torn open by 

the air pressure leaving your tunnel.   

Another way to provide an improvised “exhaust vent” at the end of your plastic 

tunnel is to simply loosen the tie or duct tape seal at the tunnel’s end.  You would loosen 

it just enough to allow a small amount of air to continuously seep out the end of the 

tunnel, while keeping the tunnel completely inflated.  Again, constructing your 

emergency “plastic sheeting tunnel” in advance, attaching the vacuum hose as instructed 

above, and experimenting with this emergency system until you have everything adjusted 

just right, will give you a big advantage over trying to do so in the midst of a terrorist 

attack! 

Once everything is set up and the vacuum cleaner is running it should offer at least 

99.9 percent of protection from 2 micron sized particles — roughly the size of anthrax 

spores. 

Some important points to keep in mind for this improvised system to work:  First, the 

vacuum cleaner you use will need to use a certified S-Class HEPA filter (many of the 

newer vacuum cleaners do).  With a HEPA filter, the air flow coming from the vacuum 

cleaner will have passed through the HEPA filter before being pumped into the makeshift 

plastic sheeting tunnel you have created.  Thus, it will be free of nearly all spores, germs 

and other dangerous contaminants.  It is also important to understand that this needs to be 

a canister type vacuum cleaner which permits reversing the hose from the intake valve to 

the exhaust valve of the vacuum unit.  Unfortunately many newer vacuum cleaners 

(including most uprights) don’t have this option.  If your present vacuum cleaner doesn’t 

fit the above-stated criteria, you may have to shop around for awhile until you find one 

that does.   

If your vacuum cleaner has a non-HEPA filter, it may still lend itself to use as an 

expedient biological agent filter. The trick is to fill the filter bag with fibers that are small 
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enough to filter out germs, spores and other agents. You can do this by extracting lint 

from a clothes drier. By filling the filter bag of a canister vacuum cleaner with such fibers 

you will transform it into an efficient filtration system. 

(While some commercial vacuum cleaners which are readily available offer HEPA 

filters, it is also possible to purchase an industrial vacuum cleaner designed for use 

within the nuclear industry. These machines are made to higher standards and therefore 

offer a greater level of protection when employed in a life-or-death situation such as 

when improvising a temporary emergency “positive air flow” plastic tunnel system such 

as the one described above. Should you decide to purchase one of these industrial 

vacuum cleaners, make sure in advance that it permits reversing the hose from the intake 

valve to the exhaust valve, as described above.  One good source for high quality 

industrial vacuum machines is Direct Scientific.  You can find contact information for 

this company in the Sources and Contacts appendix in the back of this manual.)  

As noted earlier, the big plus of the forced air “plastic sheeting tunnel” shelter such as 

the one described above is that it can be prefabricated and stored away, ready to be 

deployed in just a few minutes should a biological attack be mounted near you. 

It is also important to note that whether a HEPA furnace filter for a “sealed room” is 

used, or a vacuum cleaner filter system for an emergency “plastic sheeting tunnel” shelter 

is used, either of these filters may contain dangerous biological contaminants after being 

run for a while. After levels of contaminants from an attack have dissipated (one to two 

days for a chemical attack, and two days to a week or more for a biological attack 

depending upon the organisms used by the terrorists) and you decide to leave your shelter 

to begin decontamination procedures as outlined earlier in this manual, be sure to handle 

these filters very carefully (ideally with a protective mask and suit) and be sure to dispose 

of them properly as outlined elsewhere in this manual. 
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Epilogue: You Can Survive!  

Unfortunately today, misinformation on terrorism abounds.  From the federal 

government’s indefensible failure to teach Americans even the most basic of survival 

skills (out of the misguided notion that doing so would panic the American public), to 

their cynical recommendation to stock up on duct tape and plastic sheeting (with no 

explanation of when to use it, how to use it correctly, and what it’s limitation are), 

Americans have been left in the dark compared to the rest of the western world.  

Hopefully, this manual has helped set the record straight.  It was written specifically to 

give you, and the rest of the American public, the knowledge necessary to survive the 

coming nuclear, chemical and biological attacks against U.S. cities.   

As noted earlier, today’s terrorists are no longer simply intent on killing a few 

innocents to influence national policies. Rather, a new strategy has evolved; today’s 

terrorists are at war with the US, and their aim is to destroy American culture, democracy 

and our nation’s financial infrastructure. And the tools they will be using in the near 

future will most likely include nuclear, biological, and chemical weapons. 

Outside of those who would harm us, no one knows when the next attack will come 

or where it will be. It may be that you are in no danger; or it may be that you are just 

hours or even minutes away from being tested unlike you’ve ever been tested before. 

That means now is the time to start making your preparations, reviewing the techniques 

outlined in this manual as well as purchasing the equipment designed to help you survive 

such attacks. 

Once prepared, you’ll discover that you can do more than just survive. By being 

prepared in advance, you’ll gain the peace of mind that comes with the foreknowledge 

that you can make it through the coming crisis with your health and welfare intact.  

Rather than being a captive of fear, you will be free, knowing that you can cope with 

whatever our enemies attempt. You will be one of the many brave Americans who are 

now demonstrating that we can do more than just survive, that we can not only look our 
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enemies in the eye, but go on about our business and prosper even under the most adverse 

of conditions.  

Hopefully you’ll never have to face the “unthinkable” of a chemical, biological, or 

nuclear attack in your area. But with the great potential for disasters in our modern age, 

you and I both know this isn’t a completely safe bet. Being prepared means outsmarting 

those who would harm you.   

As you prepare, remember that the most important tool you have is sitting between 

your ears. Nearly all our great achievements have come from people who sat down and 

thought things out. You should not underestimate your enemy’s ruthlessness — or your 

ability to deal with tragic events and rise to the occasion. 

You’ve already taken that first step toward dealing with nuclear, chemical or 

biological terrorism -- and protecting yourself and your loved ones -- by reading this 

manual. Now you need to continue your journey along this road toward preserving your 

freedom and way of life by putting these steps into practice.  

You can’t do it all at once; you’ll need to budget your money in purchasing 

equipment that might be useful for surviving in a contaminated environment, masks, and 

so forth as recommended throughout the manual. But if each day you take a few steps, 

learn a few tricks, and perhaps buy a few pieces of key equipment as outlined in this 

manual, you will soon be prepared to deal with the unthinkable of a nuclear, biological, 

or chemical attack. Then you can go about living your life to its fullest, without fear of 

what terrorists may throw at us in the days and weeks ahead. 
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Appendix: Sources and Contacts 

Manufacturers of Decon Foam 

EnviroFoam Technologies, Inc.  

800-542-4665 

Fax: 256-461-7806 

customerservice@easydecon.com    

http://www.envirofoam.com/  

Ferno-Washington, Inc. 

70 Weil Way 

Wilmington, OH 45177 

800-733-3766  Fax: 937-382-1191 

Intelagard  

26 Garden Center Suite 4-E 

Broomfield, CO 80020 

800-468-6090  Fax: 303-410-1562 

www.intelagard.net 

MODEC, Inc. 

Commercial Markets Division 

Denver, CO 

800- 967-7887 

sales@deconsolutions.com    

www.deconsolutions.com  

REIS Environmental 

5720 Holly St. 

Commerce City, CO 80022 

800-677-7347 

Fax: 303-377-6739 

US Foam 

701 South Santa Fe 

Pauls Valley, OK 73075 

800-595-3626 

Fax: 877-873-6261 

www.usfoam.com  

Yamada International Corp. 

1235 Jefferson Davis Hwy, Ste. 708 

mailto:customerservice@easydecon.com
http://www.envirofoam.com/
http://www.intelagard.net/
mailto:sales@deconsolutions.com
http://www.deconsolutions.com/
http://www.usfoam.com/
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Arlington, VA 22202 

703-416-0490 

Fax: 703-416-0492 

www.yamada.com  

Worldwide Sources for Nuclear, Biological, and Chemical 

Protective Equipment 

A & A Glove & Safety Co. 

20 Richey Avenue 

Collingswood, NJ 08107 

856-854-4357  

Fax: 856-854-6422  

sales@aaglove.com  

http://www.aaglove.com/  

AEROCHEM 

Herbert Lettko GmbH & Co. KG 

Am Becherweg 2 D-6501 

Ober-Olm Germany 

Telephone: 0-61-36-80-91 

Fax: 0-61-36-8-97-63 

Alfred Kärcher GmbH & Company 

Alfred-Kärcher-strasse 28-40 

D-7057 Winnenden Federal Republic of Germany 

Telephone: 07195-14-2262 

Fax: 07195-14-2780 

All Bann Enterprises, Inc. 

2727 Coronado St. 

Anaheim, CA 92806 USA 

Telephone: 714-630-7711 

Fax: 714-630-3102 

Allerair  

Overfield Rd.  

Oakville, Ontario, L6M 3S8, Canada 

800-626-0664 

Fax: 419-710-9876 

http://www.allerairsolutions.com/  

Anachemia Canada, Inc. 

Case postale 147 

Lachine Québec, Canada H8S 4A7 

http://www.yamada.com/
mailto:sales@aaglove.com
http://www.aaglove.com/
http://www.allerairsolutions.com/
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Telephone: 514-489-5711 

Fax: 514-363-5281 

ARAMSCO, INC. 

1655 Imperial Way, P. O. Box 29 

Thorofare, NJ 08086-0029 

856-848-5330 

Fax: 856-848-0802 

info@aramsco.com  

http://www.aramsco.com/  

ATD-American Company 

111-141 Greenwood Ave. 

Wyncote, PA 19095-1936 

866-283-9327  

Fax: 215-576-1827  

website@atd.com  

http://www.atdamerican.com/  

Avon Industrial Polymers Ltd. 

Bath Rd. 

Melksham, Wiltshire SN12 8AA, United Kingdom 

Telephone: 0225-707270 

Fax: 0225-700828 

Bachmann SA 

69 avenue Danielle Casanova Bp15 

F-94201 Ivry-sur-Seine France 

Telephone: 46-72-42-69 

Fax: 46-58-91-79 

BIANA SA, Personal Protective Equipment 

3rd km Koropi — Vari Ave. 

P. O. Box 5 

GR-194 OO Koropi, Greece 

Telephone: 01-6623-940 

Fax: 210272 BIAN GR 

Birchmeier & Cie AG 

CH-5444 Künten Switzerland 

Telephone: 031-952-76-86 

Fax: 031-952-61-52 

Bondina NBC Materials 

P. O. Box 3 

Greetland 

Halifax, West Yorkshire HX4 8NJ United Kingdom 

mailto:info@aramsco.com
http://www.aramsco.com/
mailto:website@atd.com
http://www.atdamerican.com/
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Telephone: 0422-313131 

Fax: 0422-313136 

Brunswick Defense 

One Brunswick Plaza 

Skokie, IL 60077 USA 

Telephone: 312-470-4872 

Brüel & Kjaer 

307 Skodsborgvej 

DK-2850 Naerum Denmark 

Telephone: 45-42-80-50-00 

Fax: 45-42-80-14-05 

Charcoal Cloth, Ltd. 

East Wing, Bridgwater Lodge 

160 Bridge Rd. 

Maidenhead, Berkshire SL6 8DG, United Kingdom 

Telephone: 0628-30341 

Fax: 0628-773380 

Chemoplast, Ltd. 

P. O. Box 2110 

Afula 18301 Israel 

Telephone: + 065-23044/5 

Fax: 972-6-597422 

Civil Defence Supplies 

Wellingore 

Lincolnshire LN5 OJF United Kingdom 

Telephone: 0522-810388 

Civilian Gas Mask 

Neoterik Processing Center 

1233 Holly Ave. 

Columbus, OH 43212  614-291-9304 

philusa@pgent.com  

http://civiliangasmask.com/  

Compton Webb Careerwear, Ltd. 

Friary House 

47 Uttoxeter New Rd. 

Derby DE3 3NL United Kingdom 

Telephone: 0332-42616 

Fax: 0332-362328 

Consumer Fuels, Inc. 

7250 Governors drive West 

mailto:philusa@pgent.com
http://civiliangasmask.com/
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Huntsville, AL 35806 USA 

Telephone: 205-837-5660 

CQC plc 

Riverside Rd. 

Barnstable, Devon EX31 1NB United Kingdom 

Telephone: 0271-72345 

Fax: 0271-72090 

Cristanini SpA 

I-37010 Rivoli  

Verona Italy 

Telephone: 045-728-1200 

Fax: 045-728-1179 

Daewoo Corporation, 541 

5-Ga Namdaemoon-Ro, Jung-Gu 

CPO Box 2810 

Seoul, Republic of Korea 

Defense Research Establishment Suffield 

P. O. Box 4000 

Medicine Hat, Alberta Canada T1A 8K6 

Telephone: 403-544-5070 

Fax: 403-544-3388 

Degesch America, Inc. 

P. O. Box 116 

Weyers Cave, Virginia 24486 

800-330-2525 or 540-234-9281 

Fax: 540-234-8225 

http://www.degeschamerica.com/index.shtml  

DEW Engineering and Development, Ltd 

3429 Hawthorne Rd. 

Ottawa, Ontario Canada K1G4G2 

Telephone: 613-735-5100 

Fax: 613-736-1348 

Direct Safety Company 

2005 W. 14th St. #132 

Tempe, AZ 85281   

800-528-7405 

directsaf@aol.com  

http://www.directsafety.com  

Direct Scientific 

1020 Turnpike St., #9 

http://www.degeschamerica.com/index.shtml
mailto:directsaf@aol.com
http://www.directsafety.com/
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Canton, MA 02021 

888-368-9118 or 781-575-0721 

Fax: 888-440-1319 

sales@drct.com  

http://www.drct.com/  

Eagle Military Gear Overseas Limited 

IBM House 

31 Shaul Hamelech Blvd. 

P. O. Box 33737 

Tel Aviv 64927, Israel 

Telephone: 972-3-210281 

Fax: (72-3-252816 

E-Med Company, Inc.  

P. O. Box 369 

Buffalo, NY 14240-0369 800-442-3633 

Engineered Air Systems, Inc. 

1270 N. Price Rd. 

St. Louis, MO 63132 USA 

Telephone: 314-993-5880 

Fax: 314-567-4052 

Environics Oy 

P. O. Box 349 

SF-50100 Mikkeli Finland 

Telephone: 358-55-177-011 

Fax: 358-55-177-013 

Environmental Technologies Group, Inc. 

1400 Taylor Ave. 

Baltimore, MD 21284 USA 

Telephone: 410-321-5200 

Fax: 410-321-5255 

Epicenter Supplies, LLC  

384 Wallis St. #2  

Eugene, OR 97402 

541-684-0717 

Fax 541-338-9050  

bjnelson@TheEpicenter.com  

http://theepicenter.com/  

Federal Directorate of Supply and Procurement (SDPR) 

9 Nemanjina St. 

YU-11105 Belgrade Yugoslavia 

mailto:sales@drct.com
http://www.drct.com/
mailto:bjnelson@TheEpicenter.com
http://theepicenter.com/
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Telephone: 621-522 

Fax: 635-702 

Flodins Filter AB 

S-453-00 

Lysekil, Sweden 

Telephone: 46-523-150-02 

Fax: 46-523-136-56 

GIAT Industries 

13 route de la Minière 

Satory, F-78034  

Versalilles Cedex, France 

Telephone: 1-30-97-37-37 

Fax: 1-30-97-39-00 

Graseby Ionics, Ltd. 

Odhams Trading Estate 

St. Albans Rd. 

Watford, Hertfordshire WD2 5JX United Kingdom 

Telephone: 0923-238483 

Fax: 0923-221361 

Helsa-Werke 

Helmut Sandler GmbH & Co. KG 

Postfach 60 

D-8586 Gefrees 

Federal Republic of Germany 

Telephone: 09254/80-191 

Fax: 49-9254/80-197 

Honeywell-ELAC-Nautik GmbH 

P. O. Box 2520 

D-2300 Kiel 1 Federal Republic of German 

Telephone: 49-431-883-0 

Fax: 49-431-883-496 

Hsing Hua Company Limited 

P. O. Box 8748 

Taipei, Taiwan 

Huber + Suhner AG 

Rubber Products Division 

CH-8330 Pfäffikon/ZH, Switzerland 

Telephone: 01-952-22-11 

Fax: 01-952-24-24 



  235  

Huajiang Machinery Plant 

P. O. Box 508 

Yichang, Hubei China 

Hughes Safety Showers 

Whitefield rd. 

Bredbury, Stockport 

Cheshire SK6 2SS United Kingdom 

Telephone: 061-430-6618 

ILC Dover, Inc. 

P. O. Box 266 

Frederica, DL 19946 USA 

Telephone: 302-335-3911 

Fax: 302-335-0762 

Industrial Safety Source, Inc. 

1205 S. Knoxville Ave. 

Russellville, AR 72801  800-748-8743 

iss@iss-safety.com  

Industrial Safety & Supply 

176 Newington Road 

W. Hartford, CT 06110  800-243-2316 

ssco@industrialsafety.com  

http://www.industrialsafety.com  

J&S Franklin, Ltd. 

Franklin House 

151 Strand 

London WC2R 1HL United Kingdom  

Telephone: 071-836-5746 

Fax: 071-836-2784 

James North and Sons, Ltd. 

P. O. Box 3 

Market St. 

Hyde, Cheshire SK14 1RL United Kingdom  

Telephone: 061-368-5811 

Kappler Engineered Specialty Fabrics 

PO Box 490, 5004 Swords Street 

Guntersville, Alabama 35976  

256-505-4155  

Fax: 256-582-2263 

shinkle@kappler.com 

http://www.kappler.com/  

mailto:iss@iss-safety.com
mailto:ssco@industrialsafety.com
http://www.industrialsafety.com/
mailto:shinkle@kappler.com
http://www.kappler.com/
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Karl H. Høje & Company AS 

Storgaten 37 

N-0182 Oslo Norway 

Telephone: 47-2-20-47-79 

Fax: 47-2-20-28-91 

Koslow Technologies Corp. 

180 Osborne St. 

Bridgeport, CT USA 

Telephone: 203-332-0032 

Fax: 203-377-8777 

Leyland and Birmingham Rubber Company, Ltd. 

Golden Hill Ln. 

Leyland, Preston 

Lancashire PR5 1UB United Kingdom 

Telephone: 0772-421434 

Fax: 0772-436401 

Manufactures de Vêtements Paul Boyé 

53 quai de Bosc 

F-34202 Sète Cedex France 

Telephone: 67-74-36-89 

Fax: 67-74-22-75 

Maine Military Supply - Brewer, Maine 

733 Wilson St. 

Brewer, Maine 04412 

Phone/Fax: 207-989-6783 

camo@midmaine.com 

http://www.mainemilitary.com/index.html  

Medimech International, Ltd. 

Unit 34-35, Riverside Estate 

Sir Thomas Longley Rd. 

Frindsbury, Rochester, Kent ME2 4DP United Kingdom 

Telephone: 0634-7715785 

Fax: 0634-721082 

Med-Tex Services, Inc. (Distributor for MSA masks) 

8906 Springview Road 

Philadelphia, PA 19115  215-676-3536 

MedTexSrvs@aol.com  

http://www.med-texservices.com  

Micronel Safety 

5703 Industry Lane 

mailto:camo@midmaine.com
http://www.mainemilitary.com/index.html
mailto:MedTexSrvs@aol.com
http://www.med-texservices.com/
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Frederick MD 21704  888-744-6462 Fax: 301-624-5688  

dkline@micronelsafety.com  

http://www.micronelsafety.com/  

Mine Safety Appliances Company 

600 Penn Center Blvd. 

P. O. Box 426 

Pittsburgh, PA  

Telephone: 412-273-5000 

Mohawk Industrial Supply 

5 Glen Road 

Manchester, CT 06040  

860-643-5107 Fax: 860-646-6209 

sales@mohawksafety.com  

http://www.mohawksafety.com/  

National Safety Equipment 

223 Old Springfield Rd.  

P. O. Box 999 

Charlestown, NH 03603 800-443-0300 

New Pac Systems AB 

P. O. Box 15 

S-564 01 Bankeryd Sweden 

Telephone: 46-36-37-10-40 

Fax: 46-36-37-17-80 

NGICOM SA NV 

Binnensteenweg 172 

B-2530 

Boechout, Belgium  

Telephone: 03-460-04-90 

Fax: 02-460-03-90 

North Safety Products 

2000 Plainfield Pike 

Cranston, RI 02921  401-943-4400 Fax: 800-572-6346  

http://www.northsafety.com/  

Personal Safety Equipment Co., Inc. (Distributor for North Safety Products and MSA 

masks) 

132 Carlisle St. 

Henderson, KY 42420  800-811-8476  

cctaylor@personalsafetyequip.com   

http://www.personalsafetyequip.com  

mailto:dkline@micronelsafety.com
http://www.micronelsafety.com/
mailto:sales@mohawksafety.com
http://www.mohawksafety.com/
http://www.northsafety.com/
mailto:cctaylor@personalsafetyequip.com
http://www.personalsafetyequip.com/


  238  

PROENGIN SA 

3 rue de l’Industrie 

F-78210 Saint Cyr l’Ecole France 

Telephone: 33-1-30-58-47-34 

Fax: 33-1-30-58-93-51 

Professional Products Company 

530-926-1172  Fax: 530-926-1076 

sales@proprod.com  

http://www.proprod.com/  

Protechnik Laboratories (Pty), Ltd. 

P. O. Box 2276 

Randburg 2125 South Africa 

Telephone: 012-669-0730 

Fax: 012-669-0635 

Protector Safety, Ltd. 

Pimbo Rd. 

West Pimbo 

Skelmersdale, Lancashire WN8 9RA United Kingdom 

Telephone: 0695-27171 

Fax: 0695-50573 

Racal Filter Technologies, Ltd. 

1175 California Ave. 

P. O. Box 665 

Brockville, Ontario Canada K6V 5V8 

Telephone: 613-345-0111 

Fax: 613-345-2639  

Remploy, Ltd. 

415 Edgware Rd. 

Cricklewood, London NW2 6LR United Kingdom 

Telephone: 081-452-8020 

Fax: 081-452-6898 

Research Institute for Chemical Defense 

P. O. Box 1044 

Beijing, China 

Richmond Packaging (United Kingdom), Ltd. 

New road 

Winsford, Cheshire CW7 2NY United Kingdom 

Telephone: 0606-557422 

Fax: 0606-861063 

mailto:sales@proprod.com
http://www.proprod.com/
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ROMTEHNICA 

5-7 Drumul Taberei St. 

Bucharest, Romania 

Telephone: 33-10-61 

Sabre Safety, Ltd. 

Matterson House  

Ash Rd. 

Aldershot, Hampshire GU12 4DE United Kingdom 

Telephone: 0252-344141 

Fax: 0252-21921 

SAFECO, Inc. (Distributor for MSA) 

453 East Main Street 

Kingsport, TN 37660  423-378-5665 

bowen@safecoinc.com  

http://www.safecoinc.com  

Safety Equipment Company (Distributor for MSA) 

6705 N. Harney Rd. 

Tampa, FL 33610  800-226-1126 

mss@secsafe.com  

http://www.secsafe.com  

Saratoga USA, Inc. 

P. O. Box 780 

Moorestown, NJ 08057 USA 

Sekur SpA — Pirelli Group  

Via di Torrespaccata 140 

1-00169 Rome, Italy 

Telephone: 06-260046-47-48-49 

Fax: 06-267-99-07 

Seyntex nv 

Seyntexiaan 1 

Industriepark Zuid 

B-8880 Tielt, Belgium 

Telephone: 32-51-40-24-24 

Fax: 32-51-40-29-74 

SGE (Società Generale Elastomeri) SpA 

Via Arvigo 6 

1-16010 Sant’Olcese (GE), Italy 

Telephone: 010-71-14-07 

Fax: 010-71-16-68 

mailto:bowen@safecoinc.com
http://www.safecoinc.com/
mailto:mss@secsafe.com
http://www.secsafe.com/
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SHALON-Chemical Industries Limited 

25 Nachmani St. 

Tel Aviv 65794, Israel 

Telephone: 03-291-225/6/7 

Fax: 03-291-615 

Sheldon M. Kasman, Ltd. 

8 Milner Ave. 

Scarborough, Ontario Canada M1S 3P8 

Telephone: 416-292-7717 

Fax: 416-292-9588 

Siebe Gorman and Company, Ltd. 

Avondale Way 

Cwmbran, Bwent NP4 1YR United Kingdom 

Telephone: 063-33-61211 

S M Alexander (Plastics), Ltd. 

Unit 5, Leveliers Lane 

Cromwell Rd. 

Eynesbury 

St. Neots, Cambridgeshire PE19 2JU United Kingdom 

Telephone: 0480-73140 

Fax: 0480-406968 

SNC Industrial Technologies, Inc. 

5 Montee des Arsenaux 

Le Gardeur, Quebec Canada J5Z 2P4 

Telephone: 514-581-3080 

Fax: 514-581-0231 

Solvay Duphar BV, Medial Devices 

P. O. Box 900 

NL-1380 DA Weesp The Netherlands 

Telephone: 0-2940-79809 

Fax: 0-2940-18163 

Statens Konfektion 

100 Lyngbyvej 

DK-2100, Copenhagen 0 Denmark 

Telephone: 45-31-29-21-00 

Fax: 45-31-20-51-33 

Sunrise Industries, Inc. 

501 Railroad Avenue 

Albertville, AL 35950  256-894-6533 Fax: 256-894-7240 
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michael@sunriseind.com  

http://www.sunriseind.com  

SUPERGUM, Ltd. 

11 Shontzino St. 

Telephone: Aviv 67216 Israel 

Telephone: 972-3-5622333 

Fax: 972-3-5622345 

TECHNIKA Foreign Trade Company 

Budapest-Hungary, X. 

Salgótarjáni u.20 

H-1475 Budapest 

POB 125, Hungary 

Telephone: 36-1 1143-230 

Fax: 361-113-4686 

Technotek (Pty), Ltd. 

P. O. Box 36842 

Menlo Park, Pretoria 0102 South Africa 

Telephone: 012-346-3151 

Fax: 012-346-1065 

Tirrena SpA 

Via del Quirinale 22 

1-00187 Rome Italy 

Telephone: 06-47-44-100 

Fax: 06-46-43-09 

Tradeways, Ltd. 

307-F Maple Ave. W. 

Vienna, VA 22180 USA 

Telephone: 703-281-5482 

Fax: 703-281-5167 

Uzi & Uzi Metal and Hydraulic Works, Ltd. 

P. O. Box 693 

Kiryat Shmona, Israel 

Telephone: 06-942922, 940968 

WDL 

Crewkerne 

Somerset TA 18 7HE United Kingdom 

Telephone: 0460-73331 

Fax: 0460-77036 

Winfield International, Ltd. 

Empire State Bulding 

mailto:michael@sunriseind.com
http://www.sunriseind.com/
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350 Fifth Ave. 

New York, NY 100118 USA 

Telephone: 212-695-2860 

Xinhua Chemical Factory 

P. O. Box 21 

Taiyuan, Shanxi China 

Zenon Water Systems, Inc. 

845 Harrinton Crt. 

Burlington, Ontario Canada L7N 3P3 

Telephone: 416-639-6320 

Fax: 416-639-1812 

Suppliers for Potassium Iodide Tablets 

Anbex, Inc.  

PMB 284, 35246 U.S. 19 N. 

Palm Harbor, Florida 34684-1931 

727-329-1115  x1572 

info@anbex.com  

http://www.anbex.com/  

The American Civil Defense Association 

P. O. Box 1057 

Starke, FL 32091  

904-964-5397   Fax: 904-964-9641  

defense@tacda.org  

http://www.tacda.org/  

American Family Preparedness Center 

6750 SW 111th Ave 

Beaverton, OR  97008 

800-668-8181 or 503-672-7502 

info@americanfamilynetwork.com  

http://www.americanfamilynetwork.com/  

KI4U 

212 Oil Patch Lane 

Gonzales, TX 78629  

830-672-8734 

webmaster@ki4u.com  

http://www.ki4u.com/  

 

mailto:info@anbex.com
http://www.anbex.com/
mailto:defense@tacda.org
http://www.tacda.org/
mailto:info@americanfamilynetwork.com
http://www.americanfamilynetwork.com/
mailto:webmaster@ki4u.com
http://www.ki4u.com/
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Manufactures of Blast and Fallout Shelters 

The Hive 

P. O. Box 223 

Cedar Ridge, CA 95924  

530-272-4574 

FAX 530-274-2907 

thehive@jps.net  

http://www.psyber.com/biz/thehive/pricing.html  

Kleen Air Technologies, Inc. 

P. O. Box 4145 

Frisco, CO 80443 

(970) 668-0219 

katinc@amigo.net  

http://www.undergroundshelter.com/  

Radius Defense 

222 Blakes Hill Road 

Northwood NH 03261 

Tel. 603.942.5040 

Fax. 603.942.5070 

radius@worldpath.net  

http://www.radius-defense.com/  

Safe-Trek Outfitters 

90 Safe-Trek Place 

Bozeman, MT 59715  

1-800-424-7870  

Shalbi Industries, Ltd. 

48 Ruhama St. Ramat Gan 

Israel 

972-3-6741476  

972-3-6772781 

shalbi@internet-zahav.net  

www.shalbi.co.il  

Shelters Direct  

10756 Rhode Island Ave.  

Beltsville, MD 20705  

1-800-865-5555 

Fax: 301-595-3090  

http://www.sheltersdirect.com/  

mailto:thehive@jps.net
http://www.psyber.com/biz/thehive/pricing.html
mailto:katinc@amigo.net
http://www.undergroundshelter.com/
mailto:radius@worldpath.net
http://www.radius-defense.com/
mailto:shalbi@internet-zahav.net
http://www.shalbi.co.il/
http://www.sheltersdirect.com/
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Utah Shelter Systems  

P. O. Box 638 

Heber, Utah 84032-0638 

(435) 657-2641 or  (801) 280-8303 

spacker@netoriginals.com  

http://www.netoriginals.com/uss/contact_ordering.html 

Manufacturers of Meters and Dosimeters 

Arrow-Tech 

417 Main Ave. West 

P. O. Box 1240 

Rolla, ND 58367-1240  

Phone:  701-477-6461 

Fax: 701-477-6464  

info@arrowt.com  

http://www.arrowt.com/chargers.htm  

BullNet.com 

Unit D 

Henfield Business Park  

Shoreham Rd  

Henfield Sussex BN5 9S 

+44-01273-491490  

Fax: +44-01273-491813 

http://www.bullnet.co.uk/shops/test/geigers.htm  

Dosimeter Corporation of America/Artisan Electronics Corp. 

5 EASTMANS ROAD 

PARSIPPANY, NJ 07054 

800-322-8258 

http://www.dosimeter.com/  

Harwell Dosimeters Ltd. 

Becquerel Avenue, HARWELL International Business Centre, 

DIDCOT, Oxfordshire OX11 0RA, United Kingdom 

+44 (0)1235 435704  

FAX: +44 (0)1235 436313 

dosimeters@harwell-dosimeters.co.uk  

 

NDS Products 

111 Anderson St. 

Pasadena, TX 77506   

800-413-4750 

mailto:spacker@netoriginals.com
http://www.netoriginals.com/uss/contact_ordering.html
mailto:info@arrowt.com
http://www.arrowt.com/chargers.htm
http://www.bullnet.co.uk/shops/test/geigers.htm
http://www.dosimeter.com/
mailto:dosimeters@harwell-dosimeters.co.uk
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FAX: 713-477-6741  

info@ndsproducts.com  

http://www.ndsproducts.com/  

Safety and Security Instruments 

16701 West Bernardo Drive 

San Diego, CA 92127 

800-962-1632  

Fax: 58-826-9718 

securityproducts@saic.com 

http://www.ssio.saic.com/  

Technika 

4757 East Greenway Road #103-177 

Phoenix, AZ 85032 

480-348-0278 

Fax: 480-348-0279 

prime@technika.com 

http://www.technika.com/radidx1.htm  

Victoreen Instruments 

Elimpex-Medizintechnik 

Spechtgasse 32, A-2340  

Moedling, Austria 

phone +43-2236-410450 

fax +43-2236-410459 

http://www.elimpex.com/indexv.htm  

Retailers of Tyvek Suits and Clothing 

5 Star Safety 

4 North 240 Calvary 

Bloomingdale, IL  60108 

847-351-3080 

A 1 Safety 

374 Centre Street 

Middleboro, MA  02346 

508-946-0073  

Fax: 508-946-2108   

Accurate Safety Distributors Inc. 

10320 N Thor Dr 

Freeland, MI  48623 

517-695-6446 

Fax: 517-695-2543 

mailto:info@ndsproducts.com
http://www.ndsproducts.com/
mailto:securityproducts@saic.com
http://www.ssio.saic.com/
mailto:prime@technika.com
http://www.technika.com/radidx1.htm
http://www.elimpex.com/indexv.htm
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All Safety & Supply Inc 

1840 Suntide Rd 

Corpus Christi, TX  78410  

512-265-9613 

Brenton Safety 

242 Shaw Road 

S. San Francisco, CA 94080, USA 

800-733-4333 

Fax 800-562-6252 

http://www.brentonsafety.com/  

General Laboratory Supply 

438 Pompton Rd 

Wayne, NJ  07470 

973-956-9292 

Fax:  973-595-8445 

General Safety Equipment 

PO Box 909 

Niagara Falls, NY  14109 

716-297-9922 

Fax:  716-297-0340 

Lab Safety Supply Inc 

401 S Wright Rd 

Janesville, WI  53547-1368 

608-757-4805 

Fax:  608-757-4925 

Marfred Industries 

12708 Branford Street 

Pacoima, CA 91353 

1-800-529-5156 

http://www.marfred.com/  

Marmac 

P. O. Box 278 

McBee, SC 29101 

800-845-6962 

Fax: 843-335-8599 

http://www.marmac.com/c.htm  

 

http://www.brentonsafety.com/
http://www.marfred.com/
http://www.marmac.com/c.htm
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WARNING: 

Technical data presented here, particularly technical data on nuclear, chemical, 

biological and other weapons and devices; natural disasters; and the law, legal 

information, and methods of protecting personal property, inevitably reflects the author’s 

individual beliefs and experience with particular equipment under specific circumstances 

which the reader can not duplicate exactly. The information in this book should therefore 

be used for guidance only and approached with great caution; advice for the reader’s 

specific circumstances should be obtained from on-site experts. Neither the author nor the 

publisher assumes any responsibility for the use or misuse of information contained in 

this publication.  Neither the authors nor the publisher advocates any violation of current 

medical or other laws, nor recommends the breaking of future laws.  Furthermore the 

contents of this manual are not intended as a substitute for on-site professional, legal or 

medical guidance.  No attempt to provide medical advice or practice medicine is being 

made, nor should any be construed.  You should ALWAYS make ALL health care 

decisions – even in emergency conditions – under the guidance of a licensed, legitimate, 

knowledgeable and experienced health care practitioner, and never just because you read 

something in a publication.  The author and publisher of this manual disclaims 

responsibility or liability for any loss or hardship that may be incurred as a result of the 

use, misuse or application of any information included in You Can Survive the Coming 

Nuclear, Chemical and Biological Attacks On U.S. Cities (In Spite of What They Tell 

You).  Information printed in this manual is from sources believed to be reliable, but no 

guarantee, express or implied, can be made regarding the absolute accuracy of the same.  

Therefore, you should do due diligence and double check all facts, figures, formulas, etc., 

until you have satisfactorily determined for yourself their accuracy and reliability. 

 

 

Life & Health Research Group, LLC 

P.O. Box 1239 

Peoria, AZ  85380 

Toll-free order line:  1-888-846-9029 

 

 

 

Copyright © 2009-2022 by Life & Health Research Group, LLC. All rights reserved. 

No portion of this book may be reproduced in any form without the expressed written 

permission of the publisher. Neither the author nor the publisher assumes any 

responsibility for the use or misuse of information contained in this book. 
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