Evacuation Information -- Routes and Instructions 

Where To Go 

Local government officials will designate Evacuation Assembly Centers or other facilities offering the greatest level of public safety to receive evacuees. The population will be instructed on where to go and the best routes to leave the area. Detailed evacuation routes are described for the Surry and North Anna areas in the protective action zones as defined below..

Law enforcement and traffic control will be dispatched to predetermined locations along evacuation routes. Evacuees will be directed out of the 10-mile Emergency Planning Zone and to the nearest Evacuation Assembly Center.

If an evacuation is recommended, drive to the Evacuation Assembly Center announced over the local EAS radio station. Listen to the station for any changes as you drive. Adhere to the speed limits on the highways.

What To Do 

Evacuation normally would be ordered only if large amounts of radioactive materials are expected to escape over a long period of time. Such action would most likely be ordered as a precaution. In the unlikely event that an emergency evacuation is required, special instructions will be given on your EAS radio and television stations.

If an evacuation is ordered, remain calm. There is adequate time for an orderly response. You are far more likely to be hurt acting in unnecessary haste than you are by radiation.

Evacuation Checklist

1. Take clothing, toilet articles, necessary medications, important papers and valuables (money, credit cards, jewelry, etc.). You may also have use for other supplies such as sleeping bags, a portable radio, flashlight and batteries. 

2. Keep phone lines open for emergency use. 

3. Before leaving your home, shut off water, gas, lights and appliances. 

4. Shelter pets and livestock, providing them with food and water where possible. Inform personnel at the Evacuation Assembly Center (Surry) or (North Anna) that pets or livestock are at your residence. 

5. Assist friends and neighbors without transportation. If you do not have your own transportation, make plans to ride with a neighbor. If you do not have transportation, let the local Emergency Management Coordinator/Official know now so that it can be furnished for you and your family in the event of an emergency. 

6. If evacuating, keep car windows and vents closed and air conditioners turned off. 

7. Proceed directly to your local designated Evacuation Assembly Center. 

8. Drive safely. Stay tuned to your EAS radio station for further information. 

When You Have Been Notified 

If you have a color printer, print off this "We have been notified" sheet. Put this notice in your window or door facing the street or road when you leave your home or business. If you cannot print the notice, tie a towel to your door or mailbox. This tells emergency workers going door-to-door that you know about the emergency.

Information for the Elderly or Disabled

If you have a special need for emergency notification, or if elderly or disabled persons require special care, special transportation or another form of assistance, contact the Emergency Management Coordinator/Official for your county or city now, so that arrangements can be made in advance. 

Put the orange "Special Assistance Needed" card (provided to applicable residents in an Emergency Planning calendar) in your window or doorway facing the street or road. This will signify to emergency workers that special assistance is required at your address.

Protective Action Zones

Check your protective action zone using the page links.
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Taking Shelter 

What To Do When Taking Shelter

In-house shelter may be recommended during a nuclear power station accident. In-house shelter means going indoors and remaining indoors until the emergency is over. Such action will reduce an individual’s exposure to radiation resulting from a radioactive release of short duration.
When instructed by local and state emergency officials to take shelter: 

1. If you have livestock, put them under cover and provide them with stored feed and water.

2. Go indoors and close all windows and doors. Turn off fans and heating and air conditioning that require outside air, and close any other air intakes.

3. Do not use your telephone unless it is absolutely necessary. Keep phone lines open for emergency communication. 

4. Cover all open food containers. The food, water and milk supplies in your home are safe for consumption. 

5. Do not eat any produce from a vegetable garden until you are advised. In the event of a radioactive release, the produce may become contaminated. 

6. Remain indoors until officially notified that the emergency is over.

7. Remember to stay tuned to your local EAS radio or television stations for emergency information.

================================================================

Radiation Information 

Radiation Protection

Although you cannot see or smell radiation, it can be detected, accurately and easily, with the aid of instruments designed for that purpose. Trained technicians using these instruments monitor radiation in and around the nuclear power station. Should a nuclear incident occur, this monitoring will be increased to obtain accurate information for all areas that might be affected. State health officials will evaluate this information and advise what actions should be taken. 

What is radiation?

There is nothing new or mysterious about radiation. It has always been a part of our natural environment. We are constantly exposed to radiation from the sun and outer space. Naturally occurring radioactive materials are present in the earth around us, in the buildings we live and work in, and in the food and water we consume. 

There are radioactive gases in the air we breathe, and our bodies themselves are radioactive to some degree. The nuclear power industry is a small contributor to the average radiation exposure. The levels of this natural radiation vary greatly from place to place. Persons living in Denver, Colorado, for example, receive double the amount of natural radiation that we receive in Virginia. That’s primarily because of Denver’s higher altitude. 

We are also exposed to sources of man-made radiation. For more than half a century, doctors and scientists have used X-rays and other forms of penetrating radiation. Medical diagnosis and treatment are the main sources of exposure to man-made radiation, and the benefits in terms of human lives saved far outweigh any potential problems. 

Within a decade after the X-ray came into use, it became apparent that it could be either beneficial or harmful depending on the use and control and what protective measures were necessary. This applies to other kinds of radiation as well, including that produced in the nuclear power industry. 

Nuclear power as a source of radiation

The fission process which takes place in a nuclear power station is a source of man-made radiation, although in normal operations the amount reaching the environment is almost insignificant. The average person receives approximately 350 millirem* per year from natural and man-made sources, and a person living within 10 miles of a nuclear generating station receives less than one millirem each year from the station. 

Nuclear power stations are designed and built to prevent radioactivity from reaching the environment, both during normal operation and in the event of an accident. These intensive efforts by the industry have worked in the more than 30 years of nuclear power production in this country. Not a single death or serious injury from radiation has ever been recorded involving a member of the public. The likelihood of such an occurrence in the future is extremely small. 

The effect radiation from any source has on us depends upon the type and force of the rays and particles and the exposure to our bodies. Therefore, the protective actions described in this web site are important to remember in the event of an emergency. 

Radiation Sources 

Average annual effective dose equivalent to persons in the U.S. from various radiation sources:

Man-made 
(measured in millirem*-per-year) 

Medical:
Diagnostic X-rays 39.00
Nuclear medicine 14.00
Consumer products 5.00-13.00
Occupational 0.90

Miscellaneous:
Environmental 0.06
Nuclear fuel cycle 0.05

Natural Background
(measured in millirem-per-year)

Radon 200.00
Cosmic rays 27.00
Cosmogenic radiation 1.00
Terrestrial radiation 28.00
Internal radiation (in the body) 39.00

NCRP Report No. 93, "Ionizing Radiation Exposure of the Population of the United States," Sept. 1, 1987, Bethesda, MD 20814
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	How Dirty Bombs Work

	by Tom Harris
	
	

	On May 8, 2002, the FBI captured Abdullah Al Muhajir, a U.S. citizen allegedly working with al Qaeda to set off a dirty bomb in an American city. This was unsettling news, to say the least. A dirty bomb is an explosive designed to spread dangerous radioactive material over a wide area. And when people hear "bomb" and "radioactive" in the same sentence, their minds jump to nuclear war pretty quickly. 

It turns out that a dirty bomb's primary destructive power would probably be panic, not radiation damage. It's much closer to the power of an ordinary explosive than it is to the widespread destructive force of a nuclear bomb. But the fear of contamination could be debilitating, in the same way 2001's anthrax scare terrorized much of the American populace, even though only a few people were infected. 

In this edition of HowStuffWorks, we'll find out what dirty bombs are and what they do. We'll also explore what might happen if one actually went off in a public area, and consider some of the consequences of this sort of attack. 

What is a Dirty Bomb?
Conceptually, a dirty bomb (or radiological dispersion bomb) is a very simple device. It's a conventional explosive, such as TNT (trinitrotoluene), packaged with radioactive material. It's a lot cruder and cheaper than a nuclear bomb, and it's also a lot less effective. But it does have the combination of explosive destruction and radiation damage. 

High explosives inflict damage with rapidly expanding, very hot gas. The basic idea of a dirty bomb is to use the gas expansion as a means of propelling radioactive material over a wide area rather than as a destructive force in its own right. When the explosive goes off, the radioactive material spreads in a sort of dust cloud, carried by the wind, that reaches a wider area than the explosion itself. 

The long-term destructive force of the bomb would be ionizing radiation from the radioactive material. Ionizing radiation, which includes alpha particles, beta particles, gamma rays and X-rays, is radiation that has enough energy to knock an orbital electron off of an atom. Losing an electron throws off the balance between the atom's positively charged protons and negatively charged electrons, giving the atom a net electrical charge (the atom becomes an ion). The free electron may collide with other atoms to create more ions. (See How Atoms Work for more information on subatomic particles.) 

If this happens in a person's body, the ion can cause a lot of serious problems, because an ion's electrical charge may lead to unnatural chemical reactions inside cells. Among other things, the charge can break DNA chains. A cell with a broken strand of DNA will either die or the DNA will develop a mutation. If a lot of cells die, the body can develop various diseases. If the DNA mutates, a cell may become cancerous, and this cancer may spread. Ionization radiation may also cause cells to malfunction, resulting in a wide variety of symptoms collectively referred to as radiation sickness. Radiation sickness can be deadly, but people can survive it, particularly if they receive a bone marrow transplant. 

In a dirty bomb, the ionizing radiation would come from radioactive isotopes (also called radioisotopes). Radioactive isotopes are simply atoms that decay over time. In other words, the arrangement of protons, neutrons and electrons that make up the atom gradually changes, forming different atoms. This radioactive decay releases a lot of energy in the form of ionizing radiation. (See How Nuclear Radiation Works for details on radiation and radioactive isotopes.) 

We're exposed to small doses of ionizing radiation all the time -- it comes from outer space, it comes from natural radioactive isotopes, it comes from X-ray machines. This radiation can and does cause cancer, but the risk is relatively low because you only encounter it in very small doses. 

A dirty bomb would boost the radiation level above normal levels, increasing the risk of cancer and radiation sickness to some degree. Most likely, the bomb wouldn't kill many people right away, but it could possibly kill people years down the road. 

Dirty Bomb Possibilities
There is a huge range of possible dirty bomb designs. Different explosive materials, applied in different quantities, would generate explosions of varying sizes, and different types and quantities of radioactive material would contaminate an area to different degrees. 

Terrorists might build: 

· A small bomb, consisting of one stick of dynamite and a very small amount of radioactive material 

· A medium size bomb, such as a backpack or small car filled with explosives and a greater amount of radioactive material 

· A large bomb, such as a truck filled with explosives and a good amount of radioactive material 

Terrorists wouldn't have much trouble getting their hands on high explosives -- dynamite is readily available, and TNT isn't too hard to come by. The main limitation on the bomb would be the available radioactive material. 

It's not nearly as accessible as explosive material, but there are a number of sources for radioactive material around the world. For example: 

· Hospitals use small quantities of radioactive material, such as cesium-137, in nuclear medicine. 

· Universities use similar materials to conduct scientific research. 

· Food irradiation plants use radiation from cobalt-60 to kill harmful bacteria on food. (See this site for more information.) 

· Natural radioactive uranium isotopes are mined for use in nuclear energy. Terrorists could conceivably acquire uranium from various mines in Africa. 

· There are a number of abandoned "nuclear batteries" scattered around the former Soviet Union. These portable thermoelectric generators contain a sizable amount of strontium-90, a highly potent radioactive isotope. (Check out this article for more information.) 

· Terrorists could also collect spent radioactive fuel from Russian reactors, which have been abandoned in old nuclear submarines, among other places. 

· They could also put something together using various low-level radioactive materials available to anybody, such as the radioactive material in smoke alarms. This article is good evidence that this is a very real possibility. 

The big question, of course, is what would actually happen if terrorists set off bombs containing any of this material. As it turns out, there isn't a clear answer. Ask 10 different experts and you'll probably get 10 slightly different answers. In the next section, we'll explore the various possible scenarios. 

Dirty Bomb Damage
It's difficult to predict the extent of a dirty bomb's damage because there are a huge number of variables at work. The type and quantity of the explosives and radioactive material make a big difference, of course, but completely random things like wind speed would also have an effect. There's also a lot of debate on what the long-term health effects would be. 

The most likely dirty bomb would contain a small or medium amount of explosives (10 to 50 pounds [4.5 - 23 kg] of TNT, for example) with a small amount of low-level radioactive material (say a sample of cesium-137 or cobalt-60 from a university lab). 

This sort of bomb wouldn't be terribly destructive. Most likely, any immediate deaths (and all property damage) would be from the explosive itself rather than the radiation. The explosive would act as a propellant force for the radioactive material. A radioactive dust cloud would extend well beyond the explosion site, possibly covering several square miles. Bombs containing radioactive waste from nuclear power plants or portable nuclear generators would inflict more damage, but terrorists would be less likely to use them because they are harder to handle. The terrorists could die from exposure just building and transporting the bomb. 

If people got rid of contaminated clothes, showered and evacuated the area within a day or so of a small or medium blast, they would probably be fine. The bomb would boost radiation levels above the normal, "safe" level, but not by a lot. In the short term, the human body could handle this increased exposure fairly easily. People very close to the blast could conceivably suffer radiation sickness and might require hospital care. 

The main concern would be prolonged exposure. Many radioactive isotopes bind with other materials, including concrete and metal, extremely well. This would make it nearly impossible to completely remove the material without demolishing all contaminated structures. Clean-up crews could wash away a lot of the radioactive material, but a small amount would probably remain in the city for many years, even decades. Anybody living there would be exposed regularly to this radiation, which could conceivably cause cancer. 

The question is, would this make a significant health difference? There are two schools of thought on this issue. Many experts have asserted that the health risks would be negligible if the government spent a few weeks or months on clean-up. The radiation level would be only marginally higher than normal, acceptable levels, and it would not significantly increase the risk of developing cancer. (See this page from the American Institute of Physics for more on this viewpoint.) 

The other school of thought asserts that such an attack could make a city uninhabitable for years or decades. The Federation of American Scientists (FAS) recently prepared a report detailing three representative scenarios of a dirty bomb attack. In all three scenarios, the FAS asserts that the risk of cancer in some contaminated areas would be so high that the government would desert or demolish the area. These predictions are based on the Environmental Protection Agency's current guidelines for safe radiation levels. (Check out this page for the FAS' predicted scenarios.) 

There's no precedent for a dirty bomb attack, but we can learn from other incidents of radioactive contamination. Nagasaki and Hiroshima were both exposed to a much larger amount of radioactive material, from an actual nuclear blast, and today, they're both considered completely safe for habitation. On the other hand, there are still areas around Chernobyl that are considered unsafe because of high radioactivity. 

No matter their opinion on the long-term health risks, most experts agree that a dirty bomb would be more of a disruptive weapon than a destructive weapon. The news of radioactive contamination would probably cause widespread panic, and the rush to evacuate the targeted city could actually cause more damage than the bomb itself. The economy could also take a dive, especially if the bomb went off in major city like Washington, D.C., or New York. Even if the government did assure the public that the area was inhabitable, real estate values and tourism could plummet. 

This is the precise reason dirty bombs are such an attractive weapon to terrorists. Their main goal is to get people's attention and inspire terror, two things a dirty bomb would certainly accomplish. 

For much more information on dirty bombs, including possible scenarios for such an attack, check out the links in the next section. 


======================================

Fact Sheet on Dirty Bombs

Background

In order to better inform the public on what a dirty bomb is and what terrorists might intend to try to accomplish in setting off such a weapon, the following information is provided. Given the scores of exercises–federal, state and local–being staged to assure that all emergency response organizations are properly equipped, trained and exercised to respond to terrorist chemical, biological or radiological attack, we believe members of the public, as well as news organizations, will value some concise, straightforward information.

Basically, the principal type of dirty bomb, or Radiological Dispersal Device (RDD), combines a conventional explosive, such as dynamite, with radioactive material. In most instances, the conventional explosive itself would have more immediate lethality than the radioactive material. At the levels created by most probable sources, not enough radiation would be present in a dirty bomb to kill people or cause severe illness. For example, most radioactive material employed in hospitals for diagnosis or treatment of cancer is sufficiently benign that about 100,000 patients a day are released with this material in their bodies. 

However, certain other radioactive materials, dispersed in the air, could contaminate up to several city blocks, creating fear and possibly panic and requiring potentially costly cleanup. Prompt, accurate, non-emotional public information might prevent the panic sought by terrorists.

A second type of RDD might involve a powerful radioactive source hidden in a public place, such as a trash receptacle in a busy train or subway station, where people passing close to the source might get a significant dose of radiation.

A dirty bomb is in no way similar to a nuclear weapon. The presumed purpose of its use would be therefore not as a Weapon of Mass Destruction but rather as a Weapon of Mass Disruption. 

Impact of a Dirty Bomb

The extent of local contamination would depend on a number of factors, including the size of the explosive, the amount and type of radioactive material used, and weather conditions. Prompt detectability of the kind of radioactive material employed would greatly assist local authorities in advising the community on protective measures, such as quickly leaving the immediate area, or going inside until being further advised. Subsequent decontamination of the affected area could involve considerable time and expense.

Sources of Radioactive Material

Radioactive materials are widely used at hospitals, research facilities, industrial and construction sites. These radioactive materials are used for such purposes as in diagnosing and treating illnesses, sterilizing equipment, and inspecting welding seams. For example, the Nuclear Regulatory Commission, together with 32 states which regulate radioactive material, have over 21,000 organizations licensed to use such materials. The vast majority of these sources are not useful for constructing an RDD.

Control of Radioactive Material

NRC and state regulations require licensees to secure radioactive material from theft and unauthorized access. These measures have been stiffened since the attacks of September 11, 2001. Licensees must promptly report lost or stolen material. Local authorities make a determined effort to find and retrieve such sources. Most reports of lost or stolen material involve small or short-lived radioactive sources not useful for an RDD.

Past experience suggests there has not been a pattern of collecting such sources for the purpose of assembling a dirty bomb. Only one high-risk radioactive source has not been recovered in the last five years in the United States. However, this source (Iridium-192) would no longer be considered a high-risk source because much of the radioactivity has decayed away since it was reported stolen in 1999. In fact, the combined total of all unrecovered sources over a 5-year time span would barely reach the threshold for one high-risk radioactive source. Unfortunately, the same cannot be said world-wide. The U.S. Government is working to strengthen controls on high-risk radioactive sources both at home and abroad.

What People Should Do Following an Explosion

· Move away from the immediate area--at least several blocks from the explosion--and go inside. This will reduce exposure to any radioactive airborne dust. 

· Turn on local radio or TV channels for advisories from emergency response and health authorities. 

· If facilities are available, remove clothes and place them in a sealed plastic bag. Saving contaminated clothing will allow testing for radiation exposure. 

· Take a shower to wash off dust and dirt. This will reduce total radiation exposure, if the explosive device contained radioactive material. 

· If radioactive material was released, local news broadcasts will advise people where to report for radiation monitoring and blood and other tests to determine whether they were in fact exposed and what steps to take to protect their health. 

Risk of Cancer

Just because a person is near a radioactive source for a short time or gets a small amount of radioactive dust on himself or herself does not mean he or she will get cancer. The additional risk will likely be very small. Doctors will be able to assess the risks and suggest mitigating measures once the radioactive source and exposure level have been determined.

It should be noted that Potassium Iodide (KI) would not be protective except in the very unlikely event that the dirty bomb contained radioactive iodine isotopes in large quantities. Radioactive iodine isotopes are not particularly attractive for use in an RDD for a variety of technical reasons. KI only protects the thyroid from radioactive iodine, but offers no protection to other parts of the body or against other radioactive isotopes. 

A number of federal agencies have responsibilities for dealing with possible detonations of dirty bombs. Reporters or other interested parties may wish to check out their websites. In addition, their offices of public affairs stand ready to promptly answer press questions on the subject or to provide access to experts in and out of government. Their websites and phone numbers follow:

Department of Energy: www.energy.gov/ www.epa.gov INCLUDEPICTURE "http://www.nrc.gov/images/navigation/tag-exit.gif" \* MERGEFORMATINET 


; tel 202-586-4940.
Environmental Protection Agency:  [image: image1.png]


; tel 202-564-9828.
Nuclear Regulatory Commission: www.nrc.gov; tel 301-415-8200.
Federal Emergency Management Agency: www.fema.gov [image: image2.png]


; tel 202-646-4600.
Department of Justice: www.usdoj.gov [image: image3.png]


; tel 202-514-2007.
Federal Bureau of Investigation: www.fbi.gov [image: image4.png]


; tel 202-324-3691.
Department of Health and Human Services: www.hhs.gov [image: image5.png]


; tel 202-690-6343.
Department of Homeland Security: www.dhs.gov [image: image6.png]


; tel 202-282-8010.
Transportation Security Administration: www.tsa.gov/public/ [image: image7.png]


; tel 571-227-2829.
National Nuclear Security Administration: www.nnsa.doe.gov/ [image: image8.png]


; tel 202-586-7371.
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