
 
  

           EMERGENCY PLANNING GUIDE FOR 
      NUCLEAR FACILITY INCIDENTS 
 Anne Arundel County Office of Emergency Management 

This guide is provided by the Anne Arundel County Office of Emergency Management to better 
prepare our citizens in the event of a radiological incident at a nuclear power plant that may impact 
Anne Arundel County. 

Radiation 
Radiation is energy in the form of rays or particles. Some atoms – the ones we call radioactive – are 
unstable. They go through a natural process called “decay” in which they change into a stable atom. 
In the process of decay, they throw off rays or particles called radiation. After more than 90 years of 
intensive study, radiation is the most scientifically understood, easily detected, precisely measured, 
effectively controlled, and strictly regulated of all environmental agents. Radiation is exactly the same, 
whether from nature, medical, or industrial activities. We also use materials which give off radiation in 
many beneficial activities such as smoke detectors and in the X-ray equipment used by doctors. 
Nuclear power plants, the second largest source of electricity in the United States, also use 
radioactive materials as fuel.  

Nuclear power plants near Anne Arundel County  
The Exelon Corporation owns and operates two commercial nuclear power plants in this region.  

The closest power plant to Anne Arundel County is Calvert Cliffs 
Nuclear Power Plant, which is a pressurized water reactor 
located near the town of Lusby in Calvert County, Maryland. It 
sits on the west bank of the Chesapeake Bay, approximately 20 
miles from our County’s southernmost point.  

 

Peach Bottom Atomic Power Station is a boiling water reactor 
located on the south bank of the Susquehanna River in York 
County, Pennsylvania, approximately 38 miles northeast of 
Baltimore and about 40 miles from northern Anne Arundel 
County. 

 

 

This Guide is available in an alternate format upon request.  
Contact the Office of Emergency Management at 410-222-0600 or oem@aacounty.org. 

TTY users, please call via Maryland Relay 7-1-1.  
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Nuclear plant incidents  
A severe nuclear power plant incident would most likely not be a sudden event, and would probably 
take hours or even days to develop. This would enable Federal, State, and County officials to assess 
the situation and take necessary public protective actions in a timely manner. To ensure safety at a 
nuclear power plant, the concept of “defense in depth” is employed. This means there are several 
levels of protection or barriers, each of which is independent of the others. If one should fail, others 
would continue to protect the plant, its workers, and the general public. Even if some systems failed, 
the remaining safeguards would dramatically slow down the rate of a radioactive release. A nuclear 
power plant cannot explode like an atomic bomb. The fuel in a nuclear power plant is too low in 
concentration to create the rapid release of energy necessary for an explosion. 

The complex structure of a nuclear power plant is designed to prevent the release of radiation. While 
extremely rare, a nuclear power plant incident could result in the release of radioactive material. In 
the unlikely event that protective barriers or systems fail to work properly, radioactive material in the 
form of gases or small particles could escape from the plant into the air. Some radiation may escape 
as a cloud or “plume” of radioactive steam that would be carried away from the plant by the wind or 
other environmental factors. The degree of risk to the public would depend on the size of the plume, 
the direction and speed of the wind, and other factors. Releases of radioactive material that result in 
the public being exposed to radioactive contamination and possibly receiving a dose of radiation are 
called "radiological incidents". 

Categories of nuclear plant incidents  
Unusual Event: This is the least serious category of incidents and is used for a minor event where 
something out of the ordinary has occurred at the plant. Under this category, events are in progress 
or have occurred which indicate potential degradation in the level of safety of the plant or indicate a 
security threat to facility protection. There is no danger to the public. No release of radioactive 
material requiring offsite response or monitoring is expected and no protective actions are required 
unless further degradation of safety systems occur. No response by State or County agencies or the 
public is necessary and emergency personnel are not required to respond.  

Alert: At this next category of incidents, events are in progress or have happened which may involve 
a potential significant degradation in the plant’s safety level. An Alert may involve a small radioactive 
release or the potential for a release within the plant’s boundaries. There is no danger to the public 
and no protective actions are required. The Alert category ensures that additional emergency 
response personnel are on standby and ready to respond if necessary. This includes situations where 
it is considered prudent to notify off-site emergency organizations and mobilize on-site emergency 
personnel. As alerted by the Maryland Emergency Management Agency, Anne Arundel County would 
notify appropriate County agencies. The Anne Arundel County Office of Emergency Management 
would monitor the situation and inform the public as the situation evolves. 
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Site Area Emergency: This category designates an incident involving an actual or potential failure of 
plant safety systems. A moderate radioactive release out to the nuclear plant site boundary is 
possible. A Site Area Emergency involves events that are in progress or which have occurred that 
result in actual or likely major failures of plant functions needed for protection of the public. Public 
protective actions are not required unless plant operators and Federal officials determine that the 
incident could become more serious. Anne Arundel County would continue to keep the public 
informed, potentially activate the Emergency Operations Center, and begin to prepare Reception 
Centers and Emergency Shelters to receive evacuees. 

General Emergency: This is the most serious nuclear plant incident category and is used for an 
incident involving the failure of plant safety systems. A large radioactive release is possible. A 
General Emergency involves actual or imminent reactor core damage or melting of reactor fuel with 
the potential failure of safety barriers. The accident at the Three Mile Island Generating Station in 
Pennsylvania in March of 1979 remains the nation’s only nuclear incident at the General Emergency 
level. Despite the severity of the damage, no injuries due to radiation exposure occurred.  

At this level the Anne Arundel County Emergency Operations Center would be operational and keep 
the public informed by providing guidance on any initial protective actions required in the County. The 
Office of Emergency Management would collaborate with the Maryland Emergency Management 
Agency, Maryland Department of Health, and the Anne Arundel County Department of Health. 
Reception Centers and Emergency Shelters would be opened to receive evacuees leaving locations 
impacted by serious incidents from the nuclear facility. The public would be informed of any additional 
protective actions that may have to be taken as listed below. 
 
Radioactive material exposure pathways 
Anne Arundel County has developed a Fixed Nuclear Facility Emergency Response Plan to address 
radiological incidents at the two nuclear facilities in the region. This plan addresses responses and 
protective actions in the potential exposure pathways radioactive material may enter our environment: 

A Plume Exposure Pathway Emergency Planning Zone (plume zone) is an area within a 10-mile 
radius of a nuclear power power plant where harm from direct exposure to a radioactive steam plume 
or deposited radioactive materials may occur. This primary radioactive exposure could range in length 
from hours to days. Within a plume zone, partial or complete relocation of citizens, or shelter-in-place 
might be necessary. Anne Arundel County is not in the plume zone of either nuclear plant, but 
incident plans must take into account a worst case situation in which unique weather conditions may 
bring contaminants into the County. 

An Ingestion Exposure Pathway Emergency Planning Zone (ingestion zone) is the area within a 
50-mile radius of a nuclear power plant and refers to secondary exposure primarily from ingestion of 
water or foods, such as milk and fresh vegetables, that may have been contaminated with radiation. 
Anne Arundel County falls within the 50-mile ingestion zones of both Calvert Cliffs Nuclear Power 
Plant and Peach Bottom Atomic Power Station (see diagram).  
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Anne Arundel County in relation to the 10 mile plume and 50 mile ingestion zones 

 

Response to a radiological incident 
Nuclear facilities must notify the appropriate Federal and State authorities in the event of an incident. 
The Federal response would be led by the Environmental Protection Agency, and would include the 
Nuclear Regulatory Commission and the Federal Emergency Management Agency. The Maryland 
Department of the Environment would lead the State response and include the Maryland Department 
of Health and the Maryland Emergency Management Agency. The Anne Arundel County Office of 
Emergency Management would work closely with County’s Health, Police, and Fire Departments in a 
radiological incident. 
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Although you cannot see or smell radiation, it can be detected, accurately and 
easily, with the aid of instruments designed for that purpose. Specialized teams 
at the Federal and State level will monitor the type and level of contamination 
with both airborne and ground teams. Should a nuclear incident occur, this 
monitoring will be increased to obtain accurate information for all areas that 
might be affected. If an incident were to occur at Calvert Cliffs Nuclear Power 
Plant or Peach Bottom Atomic Power Station, the area within a 50-mile radius 
of either plant would be assessed to determine if there has been any impact on 
the environment. If there is any contamination, the public in the affected area 
would be notified if any protective actions are necessary. 

 
What to expect 
Information: The Emergency Alert System that provides warning and official information in case of 
other emergencies in the County, also provides warning of nuclear plant incidents. Turn on your radio 
or TV for official information and instructions. Anne Arundel County will also use the CodeRED mass 
notification system to send recorded information to households and businesses via landline 
telephones. During a nuclear plant incident, public information officers will keep the public informed. 
Specific instructions or protective actions will be disseminated by the broadcast media, through press 
releases, on the Anne Arundel County Office of Emergency Management website, and social media. 
Media outlets providing emergency instructions will include, among others: 

Television: WBAL, WMAR, WJZ, WBFF, Anne Arundel County 
Community TV 

Radio: WBAL 1090 AM, WNAV 1430 AM, WYRE 810 AM  
             WYPR 88.1 FM, El Zol 99.1 FM, WFSI 107.9 FM 

 

Evacuation of neighboring counties: Because Anne Arundel County is well out of the plume zone 
of a nuclear power plant, the evacuation of County citizens is unlikely; however, it is expected that 
citizens in portions of counties who are directly in the plume zones may be directed to evacuate. 
Anne Arundel County may be impacted by evacuees congesting the County’s transportation 
networks, especially from the south. Anne Arundel County may establish Reception Centers to assist 
individuals and families moving through the County, to find lodging or seek temporary housing in one 
of our designated Emergency Shelters. Reception Centers may be staffed with first responders and 
other individuals trained and prepared to provide evacuees with the following services: 

● Radiological monitoring and decontamination for people and vehicles 
● Registration and family reunification 
● Functional needs support and crisis counseling 
● Basic emergency medical services 
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Preparing for the worst case  
While unlikely, there is a possibility that portions of Anne Arundel County could be impacted by an 
extended plume zone if a release at Calvert Cliffs is significant and weather conditions are unique. In 
that case, citizens in specific areas may be instructed to shelter-in-place in their homes or perhaps 
evacuate in a staged manner, following the directions of emergency officials. Preparing for this 
incident is similar to preparing for a tropical storm or other disaster, which might also involve 
sheltering-in-place or possible evacuation.  
 
Monitor and prepare: Tune your radio or TV to one of the stations listed in this guide. Monitor the 
radio and TV for emergency information and follow emergency instructions. Prepare for possible 
evacuation (family vehicles gassed and ready, emergency kit available, provide for pet needs, keep 
off of the roads as much as possible). 
 
Keep phone lines open: Leaving phone lines open for emergency workers will help everyone 
involved in the response. If you need emergency assistance, call 9-1-1. Keep in touch with family and 
friends by using email, text messages, or social media. 
  
Shelter-in-place: If directed, go indoors and stay there. Close all doors and windows and shut off any 
systems that draw in outside air, such as furnaces, fireplaces, and air conditioners.. Keep listening to 
the radio for updates. Keep pets inside and shelter farm animals. If traveling, close windows and 
vents in your car.  
 
Family emergency kit: Be prepared with a family emergency kit as you would for a tropical storm or 
other disaster. Consider gathering these items in advance to be prepared for any extended 
emergency: 

□ Water, one gallon of water per person per day for at least three days (include pets as well) 
□ Food, at least a three day supply (non-perishable or canned)  
□ Baby formula and diapers if you have an infant 
□ Battery-powered or hand crank radio 
□ Flashlight with extra batteries 
□ Prescription medicine, eyeglasses  
□ Personal hygiene items  
□ First aid kit 
□ Important family documents in a ziplock bag 
□ Cell phone with charger 
□ Moist towelettes and garbage bags 
□ Manual can opener 
□ Pliers to shut off utilities 
□ Dust mask, plastic sheeting and duct tape (for sealing windows) 
□ Local maps (if evacuation is required) 
□ Whistle for signaling help 
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If instructed to evacuate: Citizens should only evacuate when instructed to do so. Be patient. Traffic 
flow may be impeded by evacuees congesting the County’s transportation networks. Instructions will 
be provided as to which areas are affected. Monitor the radio and prepare to follow instructions. You 
may be told to shelter-in-place until people in a higher risk area are evacuated in a staged manner. 
When instructed, evacuate everyone in your home, including pets, and follow directions provided. 
Specific routes will have been selected as the safest ways out of the affected area and you will be 
guided by emergency personnel. Citizens in the affected area may be asked to initially go to a County 
Reception Center to confirm their safety and receive further instructions. After confirmation, residents 
can stay in commercial lodging, with friends/relatives outside the evacuation zone, or if needed, 
temporarily stay at specified Emergency Shelters activated for the incident. 
 
Plan for three days away from home, lock doors and windows, and turn appliances off as you would 
for a weekend vacation. Keep an emergency kit – portable radio, flashlight, extra batteries, extra car 
keys, first aid kit, prescription medicine and other items – in a special place that the whole family can 
easily locate. Gather any important documents that you might need in an emergency and keep them 
together in a safe place that you can access quickly. 
  
Special situations: Please do not try to pick up children or others at schools, hospitals, nursing 
homes or overnight campgrounds. These facilities will be following their own special emergency 
plans, and you would most likely miss connections. If evacuated, students, hospital and nursing home 
patients will be accompanied to Reception Centers where their needs will be addressed and families 
reunited. To find out where individuals are being moved, stay tuned to the radio.  
 

Depending on the circumstances of the radiological incident, 
schools may enact their early dismissal procedures, 
shelter-in-place, or conduct precautionary transfers to another 
school or a Reception Center. Each school year, parents and 
children should become familiar with the school’s emergency 
plans and procedures. If your child has access or functional 
needs, make sure they have a go-kit with them at all times with 
medications, or other things they may require in an emergency. 

 
If you have access or functional needs, such as vision or hearing impairment or mobility limitations, 
and would need assistance sheltering-in-place or evacuating, discuss your concerns with family, 
friends, or neighbors well in advance of any disaster. If you have no transportation and a neighbor 
has room, they may offer you a ride if you need transportation in an evacuation. If you are 
homebound and cannot find assistance with evacuation, contact the Office of Emergency 
Management  at 410-222-0600. 
 
 
 

EMERGENCY PLANNING GUIDE FOR NUCLEAR POWER PLANT INCIDENTS 
Anne Arundel County Office of Emergency Management 



What about your pets? Long before an emergency occurs, you should consider what you would do 
with your pets should they need to evacuate with you. Never hesitate to evacuate your home if 
directed because you have to leave your pets. Identify, in advance, places that would accept pets in 
an emergency, such as boarding kennels, or with friends or family outside the affected area. The 
County will notify the public of the Emergency Shelter that will accept pets beyond service animals. 
Have a pet disaster/evacuation kit ready. The kit should include: food, water, and medicine for up to 
three days, pet carrier, litter box and litter, ID tags attached to your pet, leashes, and current photos 
with your contact information. Also think about including medical and veterinary records, a favorite 
toy, and blanket or dog/cat bed. 
 
Protective actions in the ingestion zone  
Anne Arundel County is in the 50-mile ingestion zone for both the Calvert Cliffs Nuclear Power Plant 
and Peach Bottom Atomic Power Station. Once the ingestion pathways are monitored and assessed, 
officials will consider various protective actions that may be required to prevent or reduce ingestion of 
contaminated material. Contamination is caused by radioactive particles lying on or becoming affixed 
to the surface of an object. In the ingestion zone, people and animals can be internally contaminated 
by breathing radioactive gases and particles in the air, by eating contaminated food, or by drinking 
contaminated water or milk. Plants and crops can become contaminated through direct exposure or 
by absorbing radioactive particles contained in the soil or water.  
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Mission critical re-entry: The first consideration would be limited re-entry into identified 
contaminated areas in the ingestion zone for critical missions, such as: 

● Radiological monitoring 

● First responders (police, fire, medical, public health) 

● Infrastructure support (public water and electrical systems)  

● Pre-registered farmers checking livestock, putting out feed,  

           or milking cows 

This would require special entry and exit points to the restricted areas, safety briefings, radiation dose 
monitoring, protective clothing, stay times, etc. for those personnel on critical missions. Farmers 
anticipating a need for early re-entry should contact the Agricultural Extension Agent in advance at 
410-222-3900. 

 
Protecting the food chain  
Protecting the food chain: Based on the evolving situation, special precautions may be required to 
protect the food and water supply in the ingestion zone. There are generally three pathways for 
radioactivity to enter the food chain: dairy, food, and water. Assessments would be made to limit the 
exposure of each of the ingestion pathways. State and County environmental, health, and agricultural 
extension officials would work closely to recommend any protective actions needed. This is based on 
an ongoing assessment of the degree of impact on: human foods, livestock feeds, water supplies, 
and if necessary, controls of the food chain. Specific instructions depend on the distance from the 
nuclear power plant and prevailing wind conditions during the release of radioactive materials. Each 
pathway may require potential protective actions depending on the extent of contamination. Farmers 
may be advised to take actions to protect farmland and livestock.  
 
Dairy: Of initial concern is the condition of fresh milk from dairy animals grazing on pastures and 
drinking from open sources of water. Sampling for contamination could occur at the farm, transfer 
station, or milk processing plant. If contamination of fresh milk and processed milk products is 
verified, Maryland health and agriculture officials will determine whether to dispose of these products 
or to hold them until safe for consumption. Protective actions for the dairy pathway might include:  

● Removing dairy cows from pasture, especially lactating animals 
● Sheltering animals  
● Placing animals on stored, uncontaminated feed and water 
● Withholding contaminated milk from market 
● Extended milk storage to allow for decay of radioactive Iodine 
● Diverting raw milk 
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Food: A later concern is possible contamination of vegetables, grains, fruits, and nuts. The impact of 
the contamination depends on the time of the year the nuclear incident occurred. The time 
immediately prior to or during harvest is the most critical period. Government officials will sample and 
analyze crops to ensure they are safe to eat. Farming precautions might include: 

● Protecting harvested crops that have not been contaminated 
● Restrictions on farming activities such as harvesting or haying 
● Non-use of the land for a period of time 
● Planting alternative crops 
● Deep plowing to move contamination below root level 
● Removal and proper disposal of soil 

 
An additional food concern is the possible impact of contamination on livestock and poultry. Pasture, 
feed,water sources, as well as meat and poultry products, will be sampled and analyzed to ensure the 
meat and poultry are safe to consume. Livestock and poultry precautions might include: 

● Covering outside feed supplies and open water sources  
● Placing livestock on uncontaminated feed and water 
● Monitoring poultry raised outdoors, especially if used for egg production 
● Sheltering livestock  
● Restrictions on the slaughter, transport, or market of livestock or poultry 

General precautions for protecting food and produce in the ingestion zone might also include: 
● Preventing contaminated food from coming to market  
● Quarantining or disposing of contaminated produce and food 
● Washing, scrubbing, peeling, or shelling fresh fruits, vegetables, and nuts before eating them 
● Not using fresh milk from dairy animals, vegetables from gardens, fruit or nuts from orchards, 

or fresh eggs from poultry 
● Restrictions on fishing or hunting game in designated areas 
● Special instructions for beehives and beekeepers 

 
Water: Drinking water is not likely to be contaminated. If it occurs, it will probably impact only surface 
water supplies and not ground wells or underground water sources. Water safety will be determined 
by sampling public and private sources. The public water supply in Anne Arundel County will be 
carefully monitored. As under normal conditions, it is either carefully filtered or provided by safe 
sources from outside the County. Considerations may include potential contamination of water 
flowing into and through County rivers and to fisheries on the Chesapeake Bay. Protective Actions for 
water might include: 

● Sampling questioned water supplies  
● Covering open wells, rain barrels, and tanks 
● Disconnecting filler pipes from runoff supplies 
● Closing water intake valves from contaminated sources  
● Using bottled water if required for certain areas 
● Restrictions on commercial fisheries 
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Recovery 
Federal, State, and County government officials as well as Exelon nuclear experts will work closely 
together for the duration of the event. As a team, they will develop, evaluate, and direct recovery and 
re-entry operations. If an area is contaminated and individuals have been evacuated, State and 
Federal officials will use monitored radiation levels to determine when it is safe to return home or 
resume normal food consumption. Public officials will inform citizens of this information. Full recovery 
may take weeks or months. If needed, a Disaster Recovery Center may be established to provide 
information on re-entry procedures, environmental impacts, agricultural recovery, and assistance with 
individual, household, and business insurance and financial matters.  

 

For more information 
 
Anne Arundel County Office of Emergency Management 
Phone: 410-222-0600   
Email: oem@aacounty.org  
Website: www.aacounty.org/OEM  
Facebook: Anne Arundel County Office of Emergency Management 
Twitter: aaco_oem 
 
Also visit: 
 
Maryland Emergency Management Agency  

  
Federal Emergency Management Agency 
 
Radiological preparedness information from the Nuclear Regulatory Commission 
 
Centers for Disease Control information on radiation emergencies 
 
Environmental Protection Agency  
 
Radiological emergency information for agriculture 
 
To learn more about nuclear energy from the Nuclear Energy Institute  
 
To learn more about Exelon Generation  
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