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First Aid Station Job Action Sheet

		This station is in the Contamination Control Zone. Workers must wear PPE assigned to them.





Before Shift


· Report to the Staff Sign-In Area


· Collect assigned personal protective equipment (PPE) and dosimetry devices


· Attend pre-shift briefing 


· Report to First Aid Station Manager to receive and review your position assignment 


· Inventory First Aid supplies and conduct radio/phone check


During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times 

· Assess patients with urgent medical needs


· Examples of urgent medical needs include:


· Life-threatening conditions (i.e. cardiac arrest, heat stroke, severe dehydration)


· Open wounds (even minor wounds) can increase the risk of internal contamination


· Symptoms of acute radiation syndrome (specifically nausea, vomiting, diarrhea)


· Maintain patient log; including time in, time out, chief complaint, and disposition


· As possible, avoid physical contact with arrivals to limit cross-contamination 


· If you touch someone, change your gloves or have them checked for contamination


· Treat patients in need of immediate medical care


· Treatment of life or limb-threatening injuries takes precedence over decontamination


· For contaminated patients, perform a gross decontamination by carefully removing  outer layer of clothing 


· Patients with contaminated wounds should be sent to a hospital or alternate care site to have the wound decontaminated and treated


· As necessary, escort people to the appropriate station


		Decision

		

		Action



		Immediate Medical Transport Necessary

(i.e. any injury or illness that exceeds the scope of treatment at First Aid)

		(

		Arrange Transport to Hospital or 


Alternate Care Site


(Call 9-1-1 or radio for ambulance)



		Contaminated

		(

		Escort to Wash Station


(Address medical needs before decontamination)



		Not Contaminated

		( 

		Escort to Registration


(After addressing medical needs)





After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will:


1. Direct you on how to remove your PPE


2. Screen you for contamination


· After entering the Clean Zone:


1. Turn in your dosimetry devices at the Sign-Out Area.


2. Attend the post-shift briefing
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Community Reception Center Flow Diagram
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Initial Sorting Station Job Action Sheet

		This station is in the Contamination Control Zone. Workers must wear PPE assigned to them.





Before Shift


· Report to the Staff Sign-In Area

· Collect assigned personal protective equipment (PPE), dosimetry devices, and radiation detection instruments


· Attend pre-shift briefing 


· Report to Initial Sorting Station Manager to receive and review position assignment 

· Review High Contamination Screening Job Aid

During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times while working 


· As possible, avoid physical contact with arrivals to limit cross-contamination 


· If you touch someone, change your gloves or have them checked for contamination


· Assign ID numbers to people as they arrive


· Collect the following information as people arrive:


· Name


· Date of Birth


· Last 4 digits of Social Security Number


· Phone number where they can be reached


· Work with Contamination Screening Staff to identify highly contaminated people


· As necessary, escort people to the appropriate station


· Direct people as follows:

		Decision

		

		Action



		Urgent Medical Need


(i.e. any injury or illness that requires immediate medical attention)

		(

		Escort to First Aid Station



		Highly Contaminated


(Review High Contamination Screening Job Aid and screening protocol)

		(

		Escort to Wash Station



		Special Needs


(i.e. requires assistance due to decreased mobility or cognitive functioning OR requires translation services or adult supervision)

		(

		Arrange Assistance or Escort through CRC



		Prior Decontamination 

(i.e showered at home or was decontaminated near the scene)

		(

		Direct to Contamination Screening Express Line


(if available)





After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will:


1. Direct you on how to remove your PPE

2. Screen you for contamination


· After entering the Clean Zone:

1. Turn in your dosimetry devices and radiation detection instruments at the Sign-Out Area.

2. Attend the post-shift briefing
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Radiation Dose Assessment Station Job Action Sheet

		This station is in the Clean Zone. Workers may still be assigned PPE.





Before Shift


· Report to the Staff Sign-In Area


· Collect assigned personal protective equipment (PPE), dosimetry devices, and radiation detection instruments


· Attend pre-shift briefing 


· Report to the Radiation Dose Assessment Station Manager to receive and review your position assignment


· After receiving your station assignment, review the appropriate Job Aid


		Station Assignment

		Screening Assignment Job Aid



		Internal Contamination Screening




		Internal Contamination Screening Job Aid



		Bioassay Collection




		Specimen Collection Job Aid

Specimen Shipment Job Aid



		Medical Evaluation

		Acute Radiation Syndrome: A Fact Sheet for Physicians


Prenatal Radiation Exposure: A Fact Sheet for Physicians


Cutaneous Radiation Injury: A Fact Sheet for Physicians





During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times 


After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will screen you for contamination


· Turn in your dosimetry devices at the Sign-Out Area.


· Attend the post-shift briefing
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Screening People for External Contamination: 
How to Use Hand-held Radiation Survey Equipment


For more information on radiation 


emergencies, or for additional copies of 


the G-M Detectors Job Aid insert, visit 


http://emergency.cdc.gov/radiation. For 


additional complimentary copies of this 


program send an email to 


cdcinfo@cdc.gov. 


G-M DETECTORS JOB AID: 


• Check batteries 
• Take background reading in an 


uncontaminated area 
• Scan slowly and close to the object 
• Record your survey readings 


Figure: Conducting the SUNey 


G-M DETECTORS JOB AID: 


Inspect the equipment. 
a. Attach the meter to the probe with the cable. 
b. Inspect the cable that connects the G-M detector to the survey meter. 


With the meter on, wiggle the cable near the connectors to see if this 
causes erratic behavior of sound or display; if so, the cable is defective. 


c. Inspect the meter for obvious signs of damage (e.g., broken detector 
window; broken glass on meter face). 


Perform a battery check. 
a. Check the batteries, using the "range" switch or "bat" button; the 


method depends on the type of instrument. The meter needle should 
move to an area on scale marked "Bat" indi~ting the batteries are 
good. Replace if necessary. 


Conduct a source/ 
operational check. 
a. Place detector close to a check source (e.g., Thorium containing gas 


lantem mantle in a plastic bag; plastic button "check source" ). 
b. Select appropriate range (e.g., x10). 
c. Verify meter response. 
d. If no source is available, assume the meter is working if the response 


to background is about 30 to 200 counts per minute (cpm). 


Conduct a background reading. 
a. Expect a reading of 30 to 200 counts per minute. 


Conduct the survey (see figure). 
a. Move the probe slowly (1 inch per second). 
b. Do not let the probe touch anything. 
c. Pay particular attention to face, feet, and hands. 
d. Locate the points that produce the most clicks and document the 


reading. Generally, areas more than twice th.e pre-determined back 
ground are considered contaminated. 


SAFETY NOTE: 
Do not disconnect or connect the connectors for the coaxial cable on 
the survey meter when the meter is turned on. You could receive an 
electrical shock. 


If large numbers of people require screening, to avoid delays, it may be 
necessary to perform only a "quick look" spot survey of the head, face, 
shoulders and hands, the most likely locations for contamination. 


 


u.s. Department of 
Health and Human Services 
Centers for Disease 
Control and Prevention 
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Contamination Control Zone

Initial Sorting 

Greet Arrivals: Assess the following: 

· Urgent medical need? 

· Highly contaminated?

· Special need?

· Does person have a pet?

· Was there prior decontamination?

First Aid

Assess the following: 

· Assess patient

· Immediate transport necessary? If so, transport to hospital or Alternate Care site.

· Treat and Perform contamination screening

· Is the person contaminated?

Wash

Evaluate Cleaning Options

Assess the following:

· Is a shower necessary?

· Perform necessary cleaning

· Do a full-bodied contamination screening

· Shower and repeat , if necessary 

· Shower again and repeat, if necessary

· If still contaminated, move patient to registration and then to Radiation Dose Assessment

Pet Services

· Screen the pet for contamination

· If yes, then the owner performs necessary cleaning then to holding station

· If no, place pet in clean holding station

· Owner moves to contamination screening station

Contamination Screening

· Partial-body contamination screening

· If contaminated, move to wash station

· Full-body contamination screening

· If not contaminated, move to registration station in the clean zone

Clean Zone

Registration

· Register

· Immediate follow-up necessary?  If yes move to radiation dose assessment station



Radiation Dose Assessment

· Screen for internal contamination

· Assess Radiation Exposure

· Assess Need for Bioassay

· Assess Need for treatment

· Prioritize for short term follow-up

Discharge

· Assess need for counseling

· If further need for counseling exists, provide referral for further care

· If no need of counseling exists, discharge to home or shelter
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Resource: Public Health and Medical: Radiation Monitoring Team 


Category: Health and Medical Kind: Team: This team conducts population monitoring in 
response to a radiation emergency 


Minimum Capabilities Type I Type II Type III Component Metric 


Team Type Capability 


Team that can perform the following activities 
under the Authority Having Jurisdiction: 
-monitor arrivals for external contamination 
-assist with decontamination services 
-assess exposure 
-assess internal contamination  
 


Team that can perform the following activities 
under the Authority Having Jurisdiction: 
-monitor arrivals for external contamination 
-assist with decontamination services 
 
 


 


Personnel 
Team 
Composition 
per 12-hour 
Coverage 


- 1 Radiation Monitoring Team Leader 
- 3 Radiation Protection Specialists 
- At least 8 Radiation Monitoring Staff 
- 1 Radiation Health Specialist 
 


- 1 Radiation Monitoring Team Leader 
- 2 Radiation Protection Specialists 
- At least 6 Radiation Monitoring Staff 
 
 


  


Equipment/ 
Supplies 


Will Vary by 
Team Type 


- Radiation monitoring equipment to survey for 
external contamination 
- Personal Protective Equipment (PPE) as 
appropriate 
- Necessary forms and handouts 
- Radiation monitoring equipment to screen for 
internal contamination  
- Communication tools to communicate in 
secured and unsecured environments 
- Relevant software, hardware, and other 
interoperable capabilities (laptop computers, 
printers, etc.) 


- Radiation monitoring equipment to survey for 
external contamination 
- Personal Protective Equipment (PPE) as 
appropriate 
- Necessary forms and handouts 
- Communication tools to communicate in 
secured and unsecured environments 
- Relevant software, hardware, and other 
interoperable capabilities (laptop computers, 
printers, etc.) 
 
 


  


Comments:  


 







PROPOSED – RADIATION MONITORING TEAM 


Page 2 of 5 
 


Radiation Monitoring Team Leader 
Description The primary purpose of the Radiation Monitoring Team Leader is to provide 


expert guidance on conducting population monitoring, including, but not 
limited to: radiation safety, contamination monitoring, decontamination, dose 
reconstruction, and radiation medical countermeasures.  The Radiation 
Monitoring Team Leader oversees and assists Radiation Health Specialists 
and Radiation Protection Specialists operating in a community reception 
center (CRC).  The Radiation Monitoring Team Leader interfaces with 
reception center managers, safety officers, clinical staff, public information 
officers, epidemiology team leader, medical team leader, and laboratory 
personnel as appropriate.  


Table 45-1: Required Criteria 
Education Education in a specialized area relevant to radiation protection such as 


radiation safety, health physics, nuclear engineering, or other natural or 
physical sciences, plus one of the following:                                                                                                         
1. Master's degree with at least 2 years experience   
2. Bachelor's degree with at least 5 years experience 


Training Completion of the following courses/curricula:                                                               
1. ICS-300:  Intermediate ICS                                                                                       
2. ICS-400:  Advanced ICS                                                                                               
3. FEMA IS-700:  NIMS, an Introduction 
4. FEMA IS-701: NIMS Multiagency Coordination Systems 
5. Community Reception Center (CRC) training. 
6. OSHA 1910.120 HazMat Awareness Training or military equivalent basic 
instruction on responding and operating in a CBRNE Mass Casualty Incident                       


Experience 1. Ongoing, active participation with an established emergency response 
organization or an affiliated volunteer response organization (e.g. Medical 
Reserve Corps)  
2. Participation as a Radiation Protection Team Leader in an incident 
response, exercise, or training. 


Certification Certified Health Physicist (CHP), NRRPT 
Licensing   
Comments   


Table 45-2: Recommended Criteria 
Certification  


Training 1.Basic Health Risk Communication 
         


Other   
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Radiation Health Specialist 
Description The primary purpose of a Radiation Health Specialist is to provide expert 


guidance to clinicians regarding internal contamination, decorporation 
therapy, and dose reconstruction.   


Table 46-1: Required Criteria 
Education Education in a specialized area relevant to radiation health such as medical 


physics, nuclear medicine, radiation biology, health physics, medicine, or 
other natural or physical sciences, plus one of the following:  
1. Doctorate with at least 1 year of post-graduate training  
2. Master's degree with at least 2 years experience 
 


Training Completion of the following courses/curricula:                                                               
1. ICS-100:  Introduction to ICS 
2. ICS-200:  Basic ICS 
3. FEMA IS-700:  NIMS, an Introduction 
4. Community Reception Center (CRC) training. 
5. OSHA 1910.120 HazMat Awareness Training or military equivalent basic 
instruction on responding and operating in a CBRNE Mass Casualty Incident                    


Experience 1. Ongoing, active participation with an established emergency response 
organization or an affiliated volunteer response organization (e.g. Medical 
Reserve Corps)  
2. Participation as a Radiation Health Specialist in an incident response, 
exercise, or training. 


Certification American Board of Radiology (ABR), American Board of Medical Physics 
(ABMP), American College of Medicinal Physics (ACMP), American Board of 
Health Physics (ABHP), or similar as relevant to education requirements 
specified above. 


Licensing Active status of legal authority to practice in any of the above stated 
capacities without restrictions granted by a state, commonwealth, the District 
of Columbia, or U.S. Territory. 


Comments   


Table 46-2: Recommended Criteria 
Certification  


Training 1. ICS-300:  Intermediate ICS                                                                                     
2. ICS-400:  Advanced ICS                                                                                         
3. Basic Health Risk Communication  
4. Radiation Emergency Medicine, Health Physics in Radiation Emergencies, 
and/or Advanced Radiation Medicine training courses from the Radiation 
Emergency Assistance Center/Training Site (REAC/TS)   


Other   
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Radiation Protection Specialist 
Description The primary purpose of a Radiation Protection Specialist is to provide expert 


guidance regarding radiation safety, personal dosimetry, radiation monitoring, 
contamination control, and decontamination.  Radiation Protection Specialists 
oversee Radiation Monitoring Staff in the community reception center (CRC). 


Table 47-1: Required Criteria 
Education Education in a specialized area relevant to radiation protection such as 


radiation safety, health physics, nuclear engineering, or other natural or 
physical sciences, plus one of the following:                                                                                                         
1. Master's degree with at least 2 years experience  
2. Bachelor's degree with at least 5 years experience   


Training Completion of the following courses/curricula:                                                               
1. ICS-100:  Introduction to ICS 
2. ICS-200:  Basic ICS 
3. FEMA IS-700:  NIMS, an Introduction 
4. Community Reception Center (CRC) training. 
5. OSHA 1910.120 HazMat Awareness Training or military equivalent basic 
instruction on responding and operating in a CBRNE Mass Casualty Incident                


Experience 1. Ongoing, active participation with an established emergency response 
organization or an affiliated volunteer response organization (e.g. Medical 
Reserve Corps)  
2. Participation as a Radiation Protection Specialist in an incident response, 
exercise, or training. 


Certification  
Licensing   
Comments   


Table 47-2: Recommended Criteria 
Certification National Registry of Radiation Protection Technologists (NRRPT) 


Training 1. ICS-300:  Intermediate ICS                                                                                     
2. ICS-400:  Advanced ICS                                                                                         
3. Basic Health Risk Communication  
4. Radiation Emergency Medicine, Health Physics in Radiation Emergencies, 
and/or Advanced Radiation Medicine training courses from the Radiation 
Emergency Assistance Center/Training Site (REAC/TS)   


Other   


 
 







PROPOSED – RADIATION MONITORING TEAM 


Page 5 of 5 
 


 


Radiation Monitoring Staff 
Description The primary purpose of the Radiation Monitoring Staff is to assess individuals 


reporting to the community reception center (CRC) for external contamination 
and conduct decontamination as appropriate.  Radiation Monitoring Staff 
work under the supervision of Radiation Protection Specialist(s).  


Table 48-1: Required Criteria 
Education High school diploma or equivalent. 
Training 1. ICS-100:  Introduction to ICS  


2. ICS-200:  Basic ICS  
3. FEMA IS-700:  NIMS, an Introduction   
4. Community Reception Center (CRC) training. 
5. OSHA 1910.120 HazMat Awareness Training or military equivalent basic 
instruction on responding and operating in a CBRNE Mass Casualty Incident     
6. Just-in-time refresher training at the beginning of the operational period.                 


Experience 1. Ongoing, active participation with an established emergency response 
organization or an affiliated volunteer response organization (e.g. Medical 
Reserve Corps)  
2. Participation as a Radiation Monitoring Staff member in an incident 
response, exercise, or training. 


Certification None Required 
Licensing None Required 


Comments   


Table 48-2: Recommended Criteria 
Certification  


Training 1. ICS-300:  Intermediate ICS                                                                                     
2. ICS-400:  Advanced ICS                                                                                          


Other   


 
 
 
 
 
 
 
 
 
 
 














Registration Station Job Action Sheet

		This station is in the Clean Zone. Workers may still be assigned PPE.





Before Shift


· Report to the Staff Sign-In Area


· Collect assigned personal protective equipment (PPE) and dosimetry devices


· Attend pre-shift briefing 


· Report to Registration Manager to receive and review position assignment 

· Review CRC Processing Forms, paying close attention to Form III: Preliminary Exposure Assessment, Radiation Dose Assessment Referral

During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times


· Interview people as they arrive at Registration


· Some people will need immediate medical follow-up at the Radiation Dose Assessment Station


· You will identify people who fall into this category based upon:


· Their responses to the interview questions


· The results of contamination screenings 


· As necessary, escort people to the appropriate station


· Direct people as follows:


		Decision

		

		Action



		Immediate Follow-Up Necessary

(Review Medical Prioritization Job Aid and contamination screening results)

		(

		Escort to Radiation Dose Assessment Station



		Does Not Need Immediate Follow-Up



		(

		Direct to Discharge Station





After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will screen you for contamination


· Turn in your dosimetry devices at the Sign-Out Area.


· Attend the post-shift briefing
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Sheet1

		CRC Supplies List

		Initial Sorting Station

		Signs and rope, barriers, or police tape to direct arrivals

		Moist wipes

		Trash cans and/or plastic bags to dispose of contaminated items

		Extra batteries for detection equipment

		Radio(s) for communicating among reception center staff

		Tents to shade arrivals (if outside)

		Portable toilets (if outside)

		First Aid Station

		Medical equipment and supplies commensurate with the level of care and staffing available

		Cot, wheel chair, strollers, etc.

		Protective materials to cover floors, cots, chairs, and other furnishings

		Moist wipes

		Trash cans and/or plastic bags to dispose of contaminated items

		Extra batteries for detection equipment

		Radio(s) for communicating among reception center staff

		Contamination Screening Station

		Step-off pads for entrance into the clean zone (portal monitors)

		Wristbands or stickers to identify clean individuals

		Extra batteries for detection equipment

		Signs and rope, barriers, or police tape to direct arrivals

		Trash cans to dispose of contaminated items

		Radio(s) for communicating among reception center staff

		Wash Station

		Mild liquid soap for hair and skin decontamination

		Moist wipes

		Shower crates to keep people from standing in rinse water

		Towels

		Clean garments (e.g. clothing, hospital scrubs, coveralls, diapers)

		Footwear

		Wristband or stickers to identify clean individuals

		Signs and rope, barriers, or police tape to direct arrivals

		Trash cans to dispose of contaminated items

		Extra batteries for detection equipment

		Radio(s) for communicating to reception center manager, area managers, and communications officer

		Step-off pads

		Chairs for survey and decon (if necessary)

		Registration Station

		Tables and chairs for staff and arrivals

		Registration forms or laptops for database entry

		Signs and rope, barriers, or police tape to direct arrivals

		Trash cans

		Radio(s) for communicating among reception center staff

		Radiation Dose Assessment Station

		Tables and chairs for staff and patients

		Registration forms or laptops for database entry

		Medical supplies

		Biohazard and sharps disposal bins

		Signs and rope, barriers, or police tape to direct arrivals

		Trash cans to dispose of contaminated items

		Extra batteries for detection equipment

		Radio(s) for communicating among reception center staff

		Discharge Station

		Discharge and educational information

		Signs and rope, barriers, or police tape to direct the patient flow

		Tables and chairs for staff

		Radio(s) for communicating among reception center staff





Sheet2
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Wash Station Job Action Sheet

		This station is in the Contamination Control Zone. Workers must wear PPE assigned to them.





Before Shift


· Report to the Staff Sign-In Area


· Collect assigned personal protective equipment (PPE) and dosimetry devices

· Attend pre-shift briefing 


· Report to the Wash Station Manager to receive and review your position assignment 


· Review Decontamination Job Aid

During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times 

· As possible, avoid physical contact with arrivals to limit cross-contamination 


· If you touch someone, change your gloves or have them checked for contamination


· Facilitate showering


· Provide verbal directions 


· Provide shower supplies (e.g. shampoo, soap, towels, and clean clothing)


· Collect contaminated clothing and personal belongings


· Have each person place clothing in a large plastic bag before showering


· Label clothing bag with person’s name and ID number


· Have each person place personal belongings (e.g. wallets, keys, jewelry, glasses) in a plastic bag before showering


· Label personal belongings with the person’s name and ID number


· Check items for contamination, decontaminate them (if necessary), and return them to the owner after they are cleared to enter the Clean Zone


· Work with Contamination Screening Staff to perform post-decontamination screenings


· Wash Station Staff will record and file the results of the contamination screening


· As necessary, escort people to the appropriate station


During Shift (Continued)

· Direct people as follows:


		Decision

		

		Action



		Shower Not Necessary

(i.e. contamination can be removed by washing hands or removing clothing)

		(

		Direct to Partial-Body Cleaning



		Shower Necessary

(i.e. contamination in hair, on skin, or over large portion of the body)

		( 

		Direct to Showers



		Still Contaminated After First Shower




		(

		Shower Again



		Still Contaminated After Second Shower

 

		(

		Provide Clothing and Escort to Registration

(person may be internally contaminated)



		Clean 


(after partial-body cleaning, first shower, or second shower)

		(

		Provide Clothing and Direct to Registration





After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will:


1. Direct you on how to remove your PPE


2. Screen you for contamination


· After entering the Clean Zone:


1. Turn in your dosimetry devices and radiation detection instruments at the Sign-Out Area.


2. Attend the post-shift briefing
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Appendix A: Improvement Plan Matrix 















APPENDIX A: IMPROVEMENT PLAN MATRIX

This Improvement Plan has been developed specifically for the Florida Department of Health Limited-Scale Drill Functional Exercise conducted on July 12, 2011.



Table 6—Improvement Plan Matrix

		[bookmark: OLE_LINK1]Capability

		Recommendation

		Corrective Action Description

		Capability Element

		Primary Agency and Point of Contact

		Start Date

		Completion Date



		General

		Ensure that all Community Reception Center (CRC) response personnel have a basic knowledge of all stations within CRC.

		Provide cross-training for all CRC response personnel 

		Training

		TBD

		TBD

		TBD



		Epidemiological Surveillance and Investigation



		Consult the Regional Epidemiological Strike Team Coordinator when making assignments for the Epidemiological Strike Team.

		Before exercises or as needed, consult the Regional Epidemiological Strike Team Coordinator to determine available team members and level of asset typing.

		Planning

		TBD

		TBD

		TBD



		Epidemiological Surveillance and Investigation

		Exercise treatment recommendations indicated for radiological events.

		Practice the treatment recommendations made during the exercise.

		Exercise

		TBD

		TBD

		TBD



		Epidemiological Surveillance and Investigation

		Compile resource lists for packaging and shipping of biological specimens.

		Obtain resource lists and materials appropriate for the packing and shipping of specimens (dry ice, etc.).

		Planning

		TBD

		TBD

		TBD



		Epidemiological Surveillance and Investigation



		More consistency on completing forms—staff filling out forms should sign off on the completed sections

		Provide participants with clear instructions on filling out forms and encourage them to sign off on the sections they complete.

		Planning

		TBD

		TBD

		TBD



		Epidemiological Surveillance and Investigation

		Further training on ICS structure and chain of command within a CRC.

		Train/practice Community Reception Center ICS structure and chain of command procedures. Look at improving staffing methods for span of control and surge influx.

		Planning/ Training/ Exercise

		TBD

		TBD

		TBD



		Epidemiological Surveillance and Investigation

		Have more staff at registration and discharge stations to avoid lengthy wait times and increased anxiety.

		Look at staffing increases for registration and discharge stations to reduce choke points.

		Planning

		TBD

		TBD

		TBD



		Epidemiological Surveillance and Investigation

		Have closer monitoring of persons and equipment that move between the clean and contaminated control zone without don/doff of personal protective equipment.

		Review CRC procedures for monitoring the divide between clean and contaminated control zones. Consider security personnel.

		Planning

		TBD

		TBD

		TBD



		Epidemiological Surveillance and Investigation



		Ensure proper units from the radiation monitoring equipment are entered into the computer program.

		Provide a very knowledgeable person in radiation dose rates be stationed at dose assessment station.

		Training

		TBD

		TBD

		TBD



		Environmental Health

		Have a numbering system for wait area at registration and discharge.

		Examine different ways to track patients at registration and discharge stations.

		Planning

		TBD

		TBD

		TBD



		Environmental Health



		Provide better physical separation between victims being scanned for internal contamination and other victims waiting to be scanned. 

		Analyze separation methods for victims being scanned and waiting to be scanned to help eliminate false reporting.

		Planning

		TBD

		TBD

		TBD



		Environmental Health

		Better integrate the internal functions of dose assessment

		Train on the functions and processes for dose assessment

		Planning/ Training

		TBD

		TBD

		TBD



		Public Health Laboratory Testing (urine sample shipping

		Use of lab specimen’s barcode and patient tracking barcode created the need for a cross-referencing system.

		Integrate different barcodes into one system for more efficient and faster tracking

		Equipment

		TBD

		TBD

		TBD



		On-Site Incident Management

		Provide Incident Command System (ICS) Toolkit on jump drives to eliminate different formats of ICS forms.

		Obtain multiple jump drives and load them with the ICS Toolkit.

		Equipment

		Florida Regional Domestic Security Task Force (RDSTF) Region 5 Incident Management Training (IMT)

		8/1/11

		8/1/12



		On-Site Incident Management

		Have one laptop and printer assigned to the IMT at all times.

		Obtain a designated IMT laptop and printer.

		Equipment

		Florida RDSTF Region 5 IMT

		8/1/11

		8/1/12



		On-Site Incident Management

		Market for more finance/administrative section chiefs.

		Advertise finance and administrative IMT positions to appropriate personnel

		Planning/ Training

		Florida RDSTF Region 5 IMT

		8/1/11

		Ongoing



		On-Site Incident Management

		Regulate requisition requests.

		Look at methods to standardize requisition requests.

		Planning

		Florida RDSTF Region 5 IMT

		8/1/11

		8/1/12



		On-Site Incident Management

		Investigate ways to correct confusion between multiple types of e-mail accounts and firewalls from various organizations participating on the IMT.

		Google docs and possibly Google position-based accounts would eliminate confusion of various types of e-mails and firewalls from various organizations.

		Planning/ Equipment

		Florida RDSTF Region 5 IMT

		8/1/11

		8/1/12



		Disaster Behavioral Health

		Revise triage methods.

		Blue—no assessment needed; provide coping information.

Green—mini-assessment and support plan.

Orange—mental health assessment and referrals.

User markers (only mark green and orange).

		Planning/ Training

		Florida Crisis Consortium (FCC)

		8/1/11

		9/1/11



		Disaster Behavioral Health

		Obtain more interpreters for non-English speakers.

		Recruit additional bilingual team members.

		Planning

		FCC

		8/1/11

		Ongoing



		Disaster Behavioral Health

		Revise staffing matrix.



		Identify staffing needed (including backup team leader to build in breaks for team members).

		Training

		FCC

		8/1/11

		9/30/11



		Disaster Behavioral Health

		Develop better communication between clean side and contaminated side

		Designate lead on each side and provide radio.

		Planning/ Training

		FCC

		8/1/11

		9/30/11



		Disaster Behavioral Health

		Revisit fitness-for-duty guidelines.

		Revise guidelines and communicate to team members.

		Planning/ Training

		FCC

		9/1/11

		10/31/11
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Preface

The Florida Department of Health  (FDOH) Limited-Scale Radiation Drill is sponsored by Centers for Disease Control and Prevention (CDC) and the FDOH. This Exercise Plan (ExPlan) was produced with input, advice, and assistance from the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team, which followed guidance set forth in the U.S. Department of Homeland Security (DHS) Homeland Security Exercise and Evaluation Program (HSEEP).

This ExPlan gives officials, observers, media personnel, and players from participating organizations information they need to observe or participate in a Radiation Drill response exercise that focuses on participants’ emergency response plans, policies, and procedures as they pertain to the Radiation Drill.  The information in this document is current at the date of publication, and is subject to change as dictated by the Exercise Planning Team. 
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[bookmark: _Toc305066862][bookmark: _Toc305767372]Handling Instructions

1.	The title of this document is the FDOH Limited-Scale Radiation Drill Exercise Plan (ExPlan).

2.	This document should be safeguarded, handled, transmitted, and stored in accordance with appropriate security directives. Reproduction of this document, in whole or in part, without prior approval from the Exercise Planning Team is prohibited.

3.	At a minimum, the attached materials will be disseminated strictly on a need-to-know basis and, when unattended, will be stored in a locked container or area that offers sufficient protection against theft, compromise, inadvertent access, and unauthorized disclosure.

4.	For more information about the exercise, please consult the following points of contact (POCs):

Exercise Lead:

April Raulerson

Emergency Preparedness Manager

East Central Florida Regional Planning Council

309 Cranes Roost Blvd., Suite 2000

Altamonte Springs, Florida 32701

407-262-7772 (office)

407-716-8934 (cell)

araulerson@ecfrpc.org

Exercise Support Team:

Kate Hardie

Emergency Preparedness Planner

East Central Florida Regional Planning Council

309 Cranes Roost Blvd., Suite 2000

Altamonte Springs, Florida 32701

407-262-7772 (office) 

kate@ecfrpc.org
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[bookmark: _Toc305066863][bookmark: _Toc305767373]Chapter 1: General Information



[bookmark: _Toc305066864][bookmark: _Toc305767374]Introduction

The FDOH Limited-Scale Radiation Drill is designed to establish a learning environment for players to exercise emergency response plans, policies, and procedures as they pertain to activating a Community Reception Center. A Drill is a complex event that requires detailed planning. To ensure an effective exercise, subject matter experts (SMEs) and local representatives from numerous agencies have taken part in the planning process and will take part in exercise conduct and evaluation.

This Exercise Plan (ExPlan) was produced at the direction of the Centers for Disease Control and Prevention and the Florida Department of Health with input, advice, and assistance from the FDOH Limited-Scale Radiation Drill Exercise Planning Team. This exercise is evidence of the growing public safety partnership between Federal, State and local jurisdictions regarding the response to the threat of Radiation exposure that our Nation and communities face.

[bookmark: _Toc305066865][bookmark: _Toc305767375]Confidentiality

The FDOH Limited-Scale Radiation Drill is an unclassified exercise. Control of information is based on public sensitivity regarding the nature of the exercise rather than actual exercise content. Some exercise material is intended for the exclusive use of exercise planners, controllers, and evaluators, but players may view other materials that are deemed necessary to their performance. All exercise participants may view this ExPlan. The Controller and Evaluator (C/E) Handbook is a restricted document that is intended for controllers and evaluators only.

All exercise participants should use appropriate guidelines to ensure proper control of information within their areas of expertise and protect this material in accordance with current Centers for Disease Control and Prevention and Florida Department of Health directives. 

Public release of exercise materials to third parties is at the discretion of the U.S. Department of Homeland Security (DHS) and the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team.

[bookmark: _Toc305066866][bookmark: _Toc305767376]Purpose

The purpose of this exercise is to evaluate player actions against current response plans and capabilities for a Radiation Exposure response.

[bookmark: _Toc305066867][bookmark: _Toc305767377]Target Capabilities

The National Planning Scenarios and establishment of the National Preparedness Priorities have steered the focus of homeland security toward a capabilities-based planning approach. Capabilities-based planning focuses on planning under uncertainty because the next danger or disaster can never be forecast with complete accuracy. Therefore, capabilities-based planning takes an all-hazards approach to planning and preparation that builds capabilities that can be applied to a wide variety of incidents. States and urban areas use capabilities-based planning to identify a baseline assessment of their homeland security efforts by comparing their current capabilities against the Target Capabilities List (TCL) and the critical tasks of the Universal Task List (UTL). This approach identifies gaps in current capabilities and focuses efforts on identifying and developing priority capabilities and tasks for the jurisdiction. These priority capabilities are articulated in the jurisdiction’s homeland security strategy and Multiyear Training and Exercise Plan, of which this exercise is a component.

The capabilities listed here have been selected by the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team.  These capabilities provide the foundation for development of the exercise objectives and scenario. The purpose of this exercise is to measure and validate performance of these capabilities and their associated critical tasks. The selected capabilities are:

· Epidemiological Surveillance and Investigation

· Environmental Health

· Public Health Laboratory Testing (Urine Sample – Shipping of a sample)

· On-site Incident Management

[bookmark: _Toc305066868][bookmark: _Toc305767378]Exercise Objectives

The Exercise Planning Team selected objectives that focus on evaluating emergency response procedures, identifying areas for improvement, and achieving a collaborative attitude. This exercise will focus on the following objectives:

1. Epidemiological Surveillance and Investigation. Evaluate the capacity to rapidly conduct epidemiological investigations due to a deliberate exposure and evaluate disease detection, rapid implementation of active surveillance, maintenance of ongoing surveillance activities, epidemiological investigation, analysis, communicating with the public and providers about case definitions, disease risk, mitigation, and recommendations for the implementation of control measures.

2. Environmental Health. Evaluate the capability to protect the public from environmental hazards and manage the health effects of an environmental health emergency. This capability includes the design, implementation, and interpretation of results from environmental field surveys, laboratory sample analyses, rapid needs assessments, and comprehensive environmental health and risk assessments.

3. Public Health Laboratory Testing (Urine Sample – Shipping of a sample). Evaluate ongoing surveillance, rapid detection, confirmatory testing, data reporting, investigative support, and laboratory networking to address potential exposure, or known exposure, to all-hazards which include chemical, radiochemical, and biological agents in all matrices including clinical specimens, food and environmental samples, (e.g., water, air, soil). 

4. On-site Incident Management. Evaluate the ability to effectively direct and control incident management activities by using the Incident Command System (ICS) consistent with the National Incident Management System (NIMS).
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[bookmark: _Toc305066869][bookmark: _Toc305767379]Chapter 2: Exercise Logistics

[bookmark: _Toc305066870][bookmark: _Toc305767380]Exercise Summary

General

The FDOH Limited-Scale Radiation Drill is designed to establish a learning environment for players to exercise their plans and procedures for responding to a public Radiation Exposure event. The FDOH Limited-Scale Radiation Drill will be conducted on Tuesday, July 12th, 2011, beginning at 12:30pm. Exercise play is scheduled for 4 hours or until the Exercise Director and Senior Controller determine that the exercise objectives have been met.

Assumptions

Assumptions constitute the implied factual foundation for the exercise and are assumed to be present before the exercise starts. The following general assumptions apply to this exercise:

· The exercise will be conducted in a no-fault learning environment wherein systems and processes, not individuals, will be evaluated.

· Exercise simulation will be realistic and plausible and will contain sufficient detail from which players can respond.

· Exercise players will react to information and situations as they are presented, in the same manner as if the simulated incident were real.

Constructs and Constraints

Constructs are exercise devices that are designed to enhance or improve exercise realism. Constraints are exercise limitations that may detract from exercise realism. Constraints may be the inadvertent result of a faulty construct, or they may pertain to financial and staffing issues. Although there are constructs and constraints (also known as exercise artificialities) for any exercise, the Exercise Planning Team recognizes and accepts the following as necessary:

· Exercise communication and coordination will be limited to participating exercise venues and the Simulation Cell (SimCell).

· Only communication methods listed in the Communications Directory will be available for players to use during the exercise.

· Participating agencies may need to balance exercise play with real-world emergencies. Real-world emergencies will take priority.

Exercise Participants

The term participant encompasses many groups of people, not just those playing in the exercise. Groups of participants involved in the exercise are as follows:

· Players. Players are agency personnel who have an active role in responding to the simulated emergency and perform their regular roles and responsibilities during the exercise. Players initiate actions that will respond to and mitigate the simulated emergency. 

· Controllers. Controllers set up and operate the exercise site, plan and manage exercise play, and act in the roles of response individuals and agencies that are not playing in the exercise. Controllers direct the pace of exercise play; they routinely include members of the Exercise Planning Team. They provide key data to players and may prompt or initiate certain player actions to ensure exercise continuity. 

· Simulators. Simulators are control staff personnel who role play nonparticipating organizations or individuals. They most often operate out of the SimCell, but they may occasionally have face-to-face contact with players. Simulators function semi-independently under the supervision of SimCell controllers, enacting roles (e.g., media reporters or next of kin) in accordance with instructions provided in the Master Scenario Events List (MSEL). All simulators are ultimately accountable to the Exercise Director and Senior Controller. 

· Evaluators. Evaluators evaluate and provide feedback on a designated functional area of the exercise. They are chosen on the basis of their expertise in the functional area(s) they have been assigned to review during the exercise and their familiarity with local emergency response procedures. Evaluators assess and document participants’ performance against established emergency plans and exercise evaluation criteria, in accordance with Homeland Security Exercise and Evaluation Program (HSEEP) standards. They typically are chosen from planning committee members or agencies or organizations that are participating in the exercise.

· Actors. Actors simulate specific roles during exercise play. They typically are volunteers who have been recruited to play the role of victims or other bystanders.

· Observers. Observers visit or view selected segments of the exercise. Observers do not play in the exercise, nor do they perform any control or evaluation functions.  Observers view the exercise from a designated observation area and must remain within the observation area during the exercise. VIPs are also observers, but they frequently are grouped separately. A dedicated group of exercise controllers will be assigned to manage these groups.

· Media Personnel. Some media personnel may be present as observers, pending approval by Centers for Disease Control and Prevention and the Florida Department of Health personnel and Exercise Support Team members. Media interaction also may be simulated by the SimCell to enhance realism and meet related exercise objectives. A dedicated group of exercise controllers will be assigned to manage these groups.

· Support Staff. The exercise support staff includes individuals who are assigned administrative and logistical support tasks during the exercise (e.g., registration, catering).

[bookmark: _Toc305066871][bookmark: _Toc305767381]Exercise Tools

Controller and Evaluator (C/E) Handbook

The FDOH Limited-Scale Radiation Drill C/E Handbook is designed to help exercise controllers and evaluators conduct and evaluate an effective exercise. The handbook also enables controllers and evaluators to understand their roles and responsibilities in exercise execution and evaluation. If a player, observer, or media representative finds an unattended handbook, he or she should give it to the nearest controller or evaluator.

[bookmark: _Toc305066872][bookmark: _Toc305767382]Exercise Implementation

Exercise Play

Exercise play will begin at 1:00pm, with a situation update for each participating venue. Play will proceed according to events outlined in the MSEL, in accordance with established plans and procedures. The exercise will conclude after completion of operations and attainment of exercise objectives, as determined by the Exercise Director. The exercise is expected to end by 4:30pm.

Exercise Rules

The following general rules govern exercise play:

· Real-world emergency actions take priority over exercise actions. 

· Exercise participants will comply with real-world response procedures, unless otherwise directed by the control staff.

· All communications (e.g., written, radio, telephone) during the exercise will begin and end with the statement “This is an exercise.”

· Exercise participants who place telephone calls or initiate radio communication with the SimCell must identify the organization, agency, office, or individual with whom they wish to speak. 

[bookmark: _Toc305066873][bookmark: _Toc305767383]Safety Requirements

General

Exercise participant safety takes priority over exercise events. Although the participants involved in the FDOH Limited-Scale Radiation Drill come from various response agencies, they share the basic responsibility for ensuring a safe environment for all personnel involved in the exercise. Because aspects of an emergency response are dangerous, professional health and safety ethics should guide all participants to operate in their assigned roles in the safest manner possible. The following general requirements apply to the exercise:

· A Safety Controller will be identified and will be responsible for participant safety.

· All controllers, evaluators, and exercise staff members will serve as safety observers while exercise activities are underway. Any safety concerns must be immediately reported to the Safety Controller.

· Participants will be responsible for their own and each other’s safety during the exercise. All persons associated with the exercise must stop play if, in their opinion, a real safety problem exists. After the problem is corrected, exercise play can be resumed. 

· All organizations will comply with their respective environmental, health, and safety plans and procedures, as well as appropriate Federal, State, and local environmental health and safety regulations. 

Exercise Setup

Exercise setup involves prestaging and dispersal of exercise materials, including registration materials, documentation, signage, and other equipment as appropriate.  Exercise setup will take place on Monday, July 11th, 2011.

Electrical and Generating Device Hazards

All electrical and generating devices will be clearly marked to prevent inadvertent contact. All generating devices will be located in areas where exhaust gases will not pose any potential exposure to exercise participants (i.e., away from buildings to prevent buildup of carbon monoxide inside).

[bookmark: _Toc157592976]Accident Reporting and Real Emergencies

For an emergency that requires assistance, use the phrase “real-world emergency.” The following procedures should be used in case of a real emergency during the exercise:

· Anyone who observes a participant who is seriously ill or injured will first advise the nearest controller and then, if possible, render aid, provided the aid does not exceed his or her training.

· The controller who is made aware of a real emergency will initiate the “real-world emergency” broadcast on the controller radio network and provide the following information to the Senior Controller and Exercise Director:

· Venue and function

· Location within the venue and function

· Condition

· Requirements

· The Safety Controller will be notified as soon as possible if a real emergency occurs. 

· If the nature of the emergency requires suspension of the exercise at the venue or function, all exercise activities at that facility will immediately cease. Exercise play may resume at that venue or function after the situation has been addressed. 

· Exercise play at other venues and functions should not cease if one venue or function has declared a real-world emergency, unless they rely on the affected venue.

· If a real emergency occurs that affects the entire exercise, the exercise may be suspended or terminated at the discretion of the Exercise Director and Senior Controller. Notification will be made from the SimCell.

[bookmark: _Toc305066874][bookmark: _Toc305767384]Site Access

Security

To prevent confusion and interruption of the exercise, access to exercise sites will be limited to exercise participants only. Players should advise their venue’s controller or evaluator if an unauthorized person is present. Each organization should follow its internal security procedures, augmented as necessary to comply with exercise requirements.

Observer Coordination

Each organization with observers will coordinate with the East Central Florida Regional Planning Council for access to the exercise site. Observers will be escorted to an observation area for orientation and conduct of the exercise. All observers must remain within the designated observation area during the exercise. Centers for Disease Control and Prevention and/or Florida Department of Health representatives and/or the observer controller will be present to explain the exercise program and answer questions for observers during the exercise.

Refreshments and Restroom Facilities

Refreshments and potable water will be provided for all exercise participants throughout the exercise. 

[bookmark: _Toc305066875][bookmark: _Toc305767385]Exercise Identification

Identification badges will be issued to the exercise staff. All exercise personnel and observers will be identified by agency uniforms or identification badges distributed by the exercise staff. 

[bookmark: _Toc305066876][bookmark: _Toc305767386]Communications Plan

Exercise Start, Suspension, and Termination Instructions

The exercise is scheduled to run for 4 hours or until the Exercise Director and Senior Controller determines that exercise objectives have been met. The Exercise Director will announce the start of the exercise and exercise suspension or termination through the controller communications network.

All spoken and written communications will start and end with the statement “THIS IS AN EXERCISE.”

Player Communications

Players will use routine, in-place agency communication systems. Additional communication assets may be made available as the exercise progresses. The need to maintain capability for a real-world response may preclude the use of certain communication channels or systems that usually would be available for an actual emergency. In no instance will exercise communications interfere with real-world emergency communications. Each venue will coordinate its own internal communication networks and channels. 

The primary means of communication among the controllers and venues will be telephone and radio.  A list of key telephone and fax numbers and radio call signs will be available as a Communications Directory before the exercise starts.

Communications Check

Before the exercise starts, a communications check with be done between all interfacing communication means to ensure redundancy and uninterrupted flow of control information.

Player Briefing

Controllers may be required to read specific scenario details to participants to begin exercise play. They may also have technical handouts or other materials to give to players to better orient them to the exercise environment.

Public Affairs

This exercise enables players to demonstrate increased readiness to deal with a Public Health Radiation Exposure event. Any public safety exercise may be a newsworthy event. Special attention must be given to the needs of media representatives, allowing them to get as complete and accurate a story as possible; however, their activities must not compromise exercise realism, safety, or objectives.

The Centers for Disease Control and Prevention and the Florida Department of Health are responsible for disseminating public information before the FDOH Limited-Scale Radiation Drill. The Planning Team will coordinate this function.
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[bookmark: _Toc305066877][bookmark: _Toc305767387]Chapter 3: Player Information and Guidance

[bookmark: _Toc305066878][bookmark: _Toc305767388]Exercise Staff

Exercise Director

The Exercise Director has overall responsibility for planning, coordinating, and overseeing all exercise functions. The Exercise Director also manages exercise activities and maintains close dialogue with the Senior Controller about the status of play and achievement of exercise objectives.

Senior Controller

The Senior Controller is responsible for overall organization of the exercise and takes direction from the Exercise Director. The Senior Controller monitors exercise progress and coordinates decisions regarding deviations or significant changes to the scenario caused by unexpected developments during play. The Senior Controller monitors actions by individual controllers and ensures that they implement all designated and modified actions at the appropriate time. The Senior Controller debriefs controllers and evaluators after the exercise and oversees setup and takedown of the exercise.

Safety Controller

The Safety Controller is responsible for monitoring exercise safety during setup, conduct, and cleanup of the exercise. All exercise participants will assist the Safety Controller by reporting any safety concerns.

Controllers

Individual controllers issue exercise materials to players as required, monitor the exercise timeline, and monitor the safety of all exercise participants. Controllers also provide injects to players, as described in the MSEL. Specific controller responsibilities are addressed in the C/E Handbook.

Evaluators

Evaluators work as a team with controllers. Evaluators are SMEs who record events that take place in their assigned location and submit documentation for review and inclusion in the After Action Report (AAR). Evaluators should not have any direct interaction with players. Specific evaluator responsibilities are addressed in the C/E Handbook.

[bookmark: _Toc305066879][bookmark: _Toc305767389]Player Instructions

Before the Exercise

· Review appropriate emergency plans, procedures, and exercise support documents.

· Be at the appropriate site at least 30 minutes before the exercise starts. Wear the appropriate uniform and identification item(s). 

· Sign in when you arrive. 

· Read your Player Information Handout, which includes information on exercise safety. 

During the Exercise

· Respond to exercise events and information as if the emergency were real, unless otherwise directed by an exercise controller.

· Controllers will give you only information they are specifically directed to disseminate. You are expected to obtain other necessary information through existing emergency information channels.

· Do not engage in personal conversations with controllers, evaluators, observers, or media personnel. If you are asked an exercise-related question, give a short, concise answer. If you are busy and cannot immediately respond, indicate that, but report back with an answer as soon as possible.

· If you do not understand the scope of the exercise, or if you are uncertain about an organization’s or agency’s participation in an exercise, ask a controller.

· Parts of the scenario may seem implausible. Recognize that the exercise has objectives to satisfy and may require incorporation of unrealistic aspects. Every effort has been made by the exercise’s trusted agents to balance realism with safety and to create an effective learning and evaluation environment. 

· All exercise communications will begin and end with the statement “This is an exercise.” This precaution is taken so that anyone who overhears the conversation will not mistake exercise play for a real-world emergency.

· When you communicate with the SimCell, identify the organization, agency, office, or individual with whom you wish to speak.

· Speak when you take an action. This procedure will ensure that evaluators are aware of critical actions as they occur.

· Maintain a log of your activities. Many times, this log may include documentation of activities that were missed by a controller or evaluator.

After the Exercise

· Participate in the Hot Wash at your facility with controllers and evaluators. 

· Complete the Participant Feedback Form. This form allows you to comment candidly on emergency response activities and exercise effectiveness. Provide the completed form to a controller or evaluator.

· Provide any notes or materials generated from the exercise to your controller or evaluator for review and inclusion in the AAR.

[bookmark: _Toc305066880][bookmark: _Toc305767390]Simulation Guidelines

Because the FDOH Limited-Scale Radiation Drill is of limited duration and scope, the physical description of what would fully occur at the incident sites and surrounding areas will be relayed to players by simulators or controllers.
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[bookmark: _Toc305066881][bookmark: _Toc305767391]Chapter 4: Evaluation and Post exercise Activities

[bookmark: _Toc305066882][bookmark: _Toc305767392]Exercise Documentation

The goal of the FDOH Limited-Scale Radiation Drill is to comprehensively exercise and evaluate plans and capabilities as they pertain to establishing a Community Reception Center (CRC).  After the exercise, data collected by controllers, evaluators, and players will be used to identify strengths and areas for improvement in the context of the exercise objectives.

Exercise Evaluation Guides (EEGs)

The DHS has developed Exercise Evaluation Guides (EEGs) that identify expected activities for evaluation, provide consistency across exercises, and link individual tasks to disciplines and expected outcomes.

The EEGs selected by the exercise’s trusted agents are contained in the evaluator materials packet, along with the C/E Handbook. These EEGs have been selected because the activities they describe can be expected to be observed during the exercise. The EEGs will guide evaluation to match the exercise objectives. Supplemental evaluation materials designed for the FDOH Limited-Scale Radiation Drill may also be used.

[bookmark: _Toc305066883][bookmark: _Toc305767393]Hot Wash

Immediately after completion of exercise play, controllers will facilitate a Hot Wash with players from their assigned location. The Hot Wash is an opportunity for players to express their opinions about the exercise and their own performance. At this time, evaluators can seek clarification regarding certain actions and what prompted players to take them. The Hot Wash should not last more than 30 minutes. Evaluators should take notes during the Hot Wash and include these observations in their analysis.

[bookmark: _Toc305066884][bookmark: _Toc305767394]Controller and Evaluator Debriefing

Controllers, evaluators, and selected exercise participants will attend a facilitated Controller and Evaluator Debriefing following the exercise. During this debriefing, these individuals will discuss their observations of the exercise in an open environment to clarify actions taken during the exercise. Evaluators should take this opportunity to complete their EEGs for submission to the Lead Evaluator and begin the analysis process outlining issues to be included in the AAR.

[bookmark: _Toc305066885][bookmark: _Toc305767395]After Action Report (AAR)

The AAR is the culmination of the FDOH Limited-Scale Radiation Drill. It is a written report that outlines strengths and areas for improvement identified during the exercise. The AAR will include the timeline, executive summary, scenario description, mission outcomes, and capability analysis. The AAR will be drafted by a core group of individuals from the Exercise Planning Team.

[bookmark: _Toc305066886][bookmark: _Toc305767396]After Action Conference and Improvement Plan (IP)

The improvement process represents the comprehensive, continuing preparedness effort of which the FDOH Limited-Scale Radiation Drill is a part. Lessons learned and recommendations from the AAR will be incorporated into an Improvement Plan (IP).

After Action Conference

The After Action Conference is a forum for jurisdiction officials to hear the results of the evaluation analysis, validate findings and recommendations in the draft AAR, and begin development of the IP.

Improvement Plan (IP)

The IP identifies how recommendations will be addressed, including what actions will be taken, who is responsible, and the timeline for completion. It is created by key stakeholders from the FDOH Limited-Scale Radiation Drill participating agencies during the After Action Conference.
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[bookmark: _Toc305066887][bookmark: _Toc305767397]Appendix A: Exercise Schedule

		Time

		Personnel

		Activity



		Thursday, June 30th, 2011



		1330-1500

		Controllers and Evaluators

		Controller and Evaluator Training



		Monday, July 11th, 2011



		1300 to 1600

		Exercise Planning Team members

		Site Setup 



		Tuesday, July 12th, 2011



		0800

		Exercise staff members

		Exercise site setup



		0830

		Controllers, Evaluators, Participants 

		Check-in



		0900

		All Participants

		Just-in-Time Training



		1115-1215

		Controllers and evaluators, Participants (participants, observers),

		Lunch



		1130-1230  

		Volunteer-Actors

		Registration/Moulage



		1200

		Controllers and Evaluators

		Communications check



		1230

		Participants/Volunteers-Actors

		Briefing



		1245

		Participants (Players, Observers)

		Report to various locations



		1300

		All

		Start of exercise (StartEx)



		1600

		All

		End of exercise (EndEx)



		Immediately after the exercise 

		Participants, Controllers, and Evaluators

		Hot Wash



		Immediately after the Hot Wash

		Controllers, Evaluators, and Exercise Planning Team members

		Controller and Evaluator Debriefing



		1630

		Exercise  Team members

		Site Breakdown/Clean Up
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[bookmark: _Toc305066888][bookmark: _Toc305767398]Appendix B: Exercise Site Maps

Figure B.1 Meadow Woods and Surrounding Areas Map

[image: ]



Figure B.2 Cypress Creek High School Aerial

[image: ]
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[bookmark: _Toc305066889][bookmark: _Toc305767399]Appendix C: Participating Agencies and Organizations

		Participating Agencies and Organizations



		Federal



		Centers for Disease Control and Prevention



		State



		Florida Division of Emergency Management



		Florida Department of Health



		Florida Department of Health Radiation Control



		Florida Department of Law Enforcement



		State Medical Response Teams



		Environmental Health Strike Teams



		Epidemiological Strike Teams



		Medical Reserve Corp.



		Florida National Guard, 44th Civil Support Team



		State Laboratory



		Regional 



		East Central Florida Regional Planning Council



		Region 5 Incident Management Team (IMT)



		Behavioral Health Strike Teams



		American Red Cross



		Local



		Orange County Health Department



		Orange County Health Services Department, Office of the Medical Director











[bookmark: _Toc305066890][bookmark: _Toc305767400]Appendix D: Agent Fact Sheet[image: ]

[image: ]
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[bookmark: _Toc305066891][bookmark: _Toc305767401]Appendix E: Background Scenario



July 8th, 2011 

The City of Lime Hospital reported a missing item in an incoming shipment destined for the Blood Bank Lab.  The missing item contained Cesium-137.





July 12th, 2011 

8:30am – The G25 Summit is holding their annual meeting at the Lime County Convention Center.  There are more than 300 individuals in attendance on this particular morning.



10:00am – An individual, thought to be a Convention Center Maintenance Employee, knocks off a sprinkler head inside the main meeting room during the morning session activities.  This sets off the Convention Center’s fire suppression system within the meeting room. 



10:10am – A phone call is received by the Channel 17 news station.  The caller reports that a suppression system that just went off at the convention center was contaminated with radioactive material.  This information is quickly broadcast through the major media outlets.
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Controller/Evaluator handbook
Florida Department of Health Limited-Scale Drill
Community Reception Center Exercise 
July 12, 2011
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Orlando, Florida
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)



[bookmark: _Toc287099725][image: ]


[bookmark: _Toc304895686][bookmark: _Toc305065750][bookmark: _Toc305066892][bookmark: _Toc305767402]Preface

The FDOH Limited-Scale Radiation Drill is sponsored by Centers for Disease Control and Prevention and the Florida Department of Health. This Controller and Evaluator (C/E) Handbook was produced with input, advice, and assistance from the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team, which followed guidance set forth by the U.S. Department of Homeland Security (DHS) Homeland Security Exercise and Evaluation Program (HSEEP).

The C/E Handbook is a supplement to the FDOH Limited-Scale Radiation Drill Exercise Plan (ExPlan). It provides controllers and evaluators with detailed information about the exercise scenario and their specific duties and responsibilities. Controllers and evaluators should refer to the ExPlan for basic information about the exercise, including participating agencies, schedules, briefings, and the responsibilities of various participants. The information in this document is current at the date of publication, and is subject to change as dictated by the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team. 
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[bookmark: _Toc304895687][bookmark: _Toc305065751][bookmark: _Toc305066893][bookmark: _Toc305767403]Handling Instructions

1. The title of this document is the FDOH Limited-Scale Radiation Drill Controller and Evaluator (C/E) Handbook.

2. The information gathered in this C/E Handbook should be safeguarded, handled, transmitted, and stored in accordance with appropriate security directives. Reproduction of this document, in whole or in part, without prior approval from the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team is prohibited.

3. At a minimum, the attached materials will be disseminated strictly on a need-to-know basis and, when unattended, will be stored in a locked container or area that offers sufficient protection against theft, compromise, inadvertent access, and unauthorized disclosure.

4. For more information about the exercise, please consult the following points of contact (POCs):

Exercise Lead:

April Raulerson

Emergency Preparedness Manager

East Central Florida Regional Planning Council

309 Cranes Roost Blvd., #2000

Altamonte Springs, Florida 32701

407-262-7772 (office)

407-716-8934 (cell)

araulerson@ecfrpc.org

Exercise Support Team:

Kate Hardie

Emergency Management Planner

East Central Florida Regional Planning Council

309 Cranes Roost Blvd., #2000

Altamonte Springs, Florida 32701

407-262-7772 (office) 

kate@ecfrpc.org
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[bookmark: _Toc304895688][bookmark: _Toc305065752][bookmark: _Toc305066894][bookmark: _Toc305767404]Chapter 1: General Information

[bookmark: _Toc304895689][bookmark: _Toc305065753][bookmark: _Toc305066895][bookmark: _Toc305767405]Introduction

The FDOH Limited-Scale Radiation Drill is designed to establish a learning environment for players to exercise emergency response plans, policies, and procedures as they pertain to activating a Community Reception Center. A Drill is a complex event that requires detailed planning. To ensure an effective exercise, subject matter experts (SMEs) and local representatives from numerous agencies have taken part in the planning process and will take part in exercise conduct and evaluation.

This Controller and Evaluator (C/E) Handbook was produced at the direction of the Centers for Disease Control and Prevention and the Florida Department of Health with input, advice, and assistance from the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team. This exercise is evidence of the growing public safety partnership between State and local jurisdictions regarding the response to the threat of Radiation exposure that our Nation and communities face.

[bookmark: _Toc304895690][bookmark: _Toc305065754][bookmark: _Toc305066896][bookmark: _Toc305767406]Confidentiality

The FDOH Limited-Scale Radiation Drill is an unclassified exercise. Control of exercise information is based on public sensitivity regarding the nature of the exercise rather than the actual exercise content. Some exercise material is intended for the exclusive use of exercise planners, controllers, and evaluators, but players may view other materials deemed necessary to their performance. All exercise participants may view the Exercise Plan (ExPlan), but this C/E Handbook is a restricted document that is intended for controllers and evaluators only.

All exercise participants should use appropriate guidelines to ensure proper control of information within their areas of expertise and protect this material in accordance with current Centers for Disease Control and Prevention and Florida Department of Health directives. 

Public release of exercise materials to third parties is at the discretion of the U.S. Department of Homeland Security (DHS) and the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team.

[bookmark: _Toc304895691][bookmark: _Toc305065755][bookmark: _Toc305066897][bookmark: _Toc305767407]Exercise Summary

General

The FDOH Limited-Scale Radiation Drill is designed to establish a learning environment for players to exercise emergency response plans, policies, and procedures as they pertain to the Radiation Exposure event.

Purpose

The purpose of this exercise is to evaluate player actions against current response plans and capabilities for a Radiation Exposure event response.

Assumptions

Assumptions constitute the implied factual foundation for the exercise and, as such, are assumed to be present before the exercise starts. The following general assumptions apply to the exercise:

· The exercise will be conducted in a no-fault learning environment wherein systems and processes, not individuals, will be evaluated.

· Exercise simulation will be realistic and plausible and will contain sufficient detail from which to respond.

· Exercise players will react to information and situations as they are presented, in the same manner as if the exercise were a real incident.

Constructs and Constraints

Constructs are exercise devices that are designed to enhance or improve exercise realism. Constraints are exercise limitations that may detract from exercise realism. Constraints may be the inadvertent result of a faulty construct, or they may pertain to financial and staffing issues. Although there are constructs and constraints (also known as exercise artificialities) in any exercise, the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team recognizes and accepts the following as necessary:

· Exercise communication and coordination will be limited to the participating exercise venues and the Simulation Cell (SimCell).

· Only communication methods listed in the Communications Directory will be available for players to use during the exercise.

· Participating agencies may need to balance exercise play with real-world emergencies. Real-world emergencies will take priority.

[bookmark: _Toc304895692][bookmark: _Toc305065756][bookmark: _Toc305066898][bookmark: _Toc305767408]Target Capabilities

The National Planning Scenarios and establishment of the National Preparedness Priorities have steered the focus of homeland security toward a capabilities-based planning approach. Capabilities-based planning focuses on planning under uncertainty because the next danger or disaster can never be forecast with complete accuracy. Therefore, capabilities-based planning takes an all-hazards approach to planning and preparation that builds capabilities that can be applied to a wide variety of incidents. States and urban areas use capabilities-based planning to identify a baseline assessment of their homeland security efforts by comparing their current capabilities against the Target Capabilities List (TCL) and the critical tasks of the Universal Task List (UTL). This approach identifies gaps in current capabilities and focuses efforts on identifying and developing priority capabilities and tasks for the jurisdiction. These priority capabilities are articulated in the jurisdiction’s homeland security strategy and Multi-Year Training and Exercise Plan, of which this exercise is a component.

The capabilities listed here have been selected by the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team from the priority capabilities identified in Region 5’s Multi-Year Training and Exercise Plan. These capabilities provide the foundation for development of the exercise objectives and scenario. The purpose of this exercise is to measure and validate performance of these capabilities and their associated critical tasks. The selected capabilities are:

· Epidemiological Surveillance and Investigation

· Environmental Health

· Public Health Laboratory Testing (Urine Sample – Shipping of a sample)

· On-site Incident Management

[bookmark: _Toc304895693][bookmark: _Toc305065757][bookmark: _Toc305066899][bookmark: _Toc305767409]Exercise Objectives

The CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team selected objectives that focus on evaluating emergency response procedures, identifying areas for improvement, and achieving a collaborative attitude. This exercise will focus on the following objectives:

1. Epidemiological Surveillance and Investigation. Evaluate the capacity to rapidly conduct epidemiological investigations due to a deliberate exposure and evaluate disease detection, rapid implementation of active surveillance, maintenance of ongoing surveillance activities, epidemiological investigation, analysis, communicating with the public and providers about case definitions, disease risk, mitigation, and recommendations for the implementation of control measures.

2. Environmental Health. Evaluate the capability to protect the public from environmental hazards and manage the health effects of an environmental health emergency. This capability includes the design, implementation, and interpretation of results from environmental field surveys, laboratory sample analyses, rapid needs assessments, and comprehensive environmental health and risk assessments.

3. Public Health Laboratory Testing (Urine sample – shipping of a sample). Evaluate ongoing surveillance, rapid detection, confirmatory testing, data reporting, investigative support, and laboratory networking to address potential exposure, or known exposure, to all-hazards which include chemical, radiochemical, and biological agents in all matrices including clinical specimens, food and environmental samples, (e.g., water, air, soil). 

4. On-site Incident Management. Evaluate the ability to effectively direct and control incident management activities by using the Incident Command System (ICS) consistent with the National Incident Management System (NIMS).

[bookmark: _Toc304895694][bookmark: _Toc305065758][bookmark: _Toc305066900][bookmark: _Toc305767410]Exercise Participants

The term participant encompasses many groups of people, not just those playing in the exercise. Categories of participants involved in the exercise are as follows:

· Players. Players are agency personnel who have an active role in responding to the simulated emergency and perform their regular roles and responsibilities during the exercise. Players initiate actions that will respond to and mitigate the simulated emergency. 

· Controllers. Controllers set up and operate the exercise site, plan and manage exercise play, and act in the roles of response individuals and agencies that are not playing in the exercise. Controllers direct the pace of exercise play; they routinely include members of the Exercise Planning Team. Controllers provide key data to players and may prompt or initiate certain player actions to ensure exercise continuity. Controllers are the only participants who provide information or direction to players. Controllers may use compressed time to ensure exercise continuity and completion. Any changes that affect the scenario or other areas of play must be coordinated through the Senior Controller, who will coordinate with the Exercise Director. All controllers will be accountable to the Senior Controller. A controller may also serve as an evaluator.

· Simulators. Simulators are control staff personnel who role play as nonparticipating organizations or individuals. They most often operate out of the SimCell, but they may occasionally have face-to-face contact with players. Simulators function semi-independently under the supervision of SimCell controllers, enacting roles (e.g., media reporters or next of kin) in accordance with instructions provided in the Master Scenario Events List (MSEL). All simulators are ultimately accountable to the Exercise Director and Senior Controller. 

· Evaluators. Evaluators evaluate and provide feedback on designated functional areas of the exercise. They are chosen on the basis of their expertise in the functional area(s) they have been assigned to review during the exercise and their familiarity with local emergency response procedures. Evaluators assess and document participants’ performance against established emergency plans and exercise evaluation criteria, in accordance with Homeland Security Exercise and Evaluation Program (HSEEP) standards. Evaluators have a passive role in the exercise and only note the actions of players; they do not interfere with the flow of the exercise.

· Actors. Actors simulate specific roles during exercise play. They typically are volunteers who have been recruited to play the role of victims or other bystanders.

· Observers. Observers visit or view selected segments of the exercise. Observers do not play in the exercise, nor do they perform any control or evaluation functions. Observers will view the exercise from a designated observation area and will remain within the observation area during the exercise. VIPs are also observers, but they are frequently grouped separately. A dedicated group of exercise controllers will be assigned to manage these groups.

· Media Personnel. Some media personnel may be present as observers, pending approval by Centers for Disease Control and Prevention and the Florida Department of Health personnel and Exercise Support Team members. Media interaction also may be simulated by the SimCell to enhance exercise realism and meet related exercise objectives. A dedicated group of exercise controllers will be assigned to manage these groups.

· Support Staff. The exercise support staff includes individuals who are assigned administrative and logistical support tasks during the exercise (e.g., registration, catering).

[bookmark: _Toc304895695][bookmark: _Toc305065759][bookmark: _Toc305066901][bookmark: _Toc305767411]Exercise Implementation and Rules

· The Exercise Director will initiate exercise play by transmitting the start of exercise (StartEx) message via the controller communications network.

· The Exercise Director makes the decision to conclude the exercise, based on completion of operations and attainment of exercise objectives.

· Real-world emergency actions take priority over exercise actions. 

· All communications (e.g., written, radio, telephone) during the exercise will begin and end with the statement “This is an exercise.”

· “Real-world emergency” will be the designated phrase to indicate that there is an emergency in the exercise area that requires immediate attention and may stop exercise play.

· “Timeout” will be the designated phrase that controllers use to temporarily stop exercise play.

· Exercise players will comply with real-world response procedures, unless otherwise directed by controllers. Responder rules of conduct are outlined in the ExPlan.

· Exercise players who place telephone calls or initiate radio communications with the SimCell must identify the organization, agency, office, or individual with whom they wish to speak.

[bookmark: _Toc304895696][bookmark: _Toc305065760][bookmark: _Toc305066902][bookmark: _Toc305767412]Site Access

Security

To prevent confusion and interruption of the exercise, access to exercise sites will be limited to exercise participants only. Players should advise their venue’s controller or evaluator if an unauthorized person is present. Each organization should follow its internal security procedures, augmented as necessary to comply with exercise requirements.

Observer Coordination

Each organization with observers will coordinate with the East Central Florida Regional Planning Council for access to the exercise site. Observers will be escorted to an observation area for orientation and conduct of the exercise. All observers will remain within the designated observation area during the exercise. Centers for Disease Control and Prevention and/or Florida Department of Health representatives and/or the observer controller will be present to explain the exercise program and answer questions for observers during the exercise.

[bookmark: _Toc304895697][bookmark: _Toc305065761][bookmark: _Toc305066903][bookmark: _Toc305767413]Exercise Identification

Identification badges will be issued to the exercise staff. All exercise personnel and observers will be identified by agency uniforms or identification badges distributed by the exercise staff. 

[bookmark: _Toc304895698][bookmark: _Toc305065762][bookmark: _Toc305066904][bookmark: _Toc305767414]Logistics

Parking and Transportation

Controllers and evaluators will be responsible for transportation to their respective exercise locations. Parking will be available at the exercise sites.

Lunch

Food and refreshments will be provided for all exercise participants.

Restroom Facilities

Restroom facilities will be located onsite.

Recording and Documenting Activities

Media camera crews and still photographers may be operating throughout the exercise. All participants should be advised of their presence and instructed to cooperate fully.

Cleanup and Restoration

After the exercise, controllers, evaluators, and players will begin cleanup operations to restore the area to pre-exercise conditions. All agencies will assist in these efforts.

[bookmark: _Toc304895699][bookmark: _Toc305065763][bookmark: _Toc305066905][bookmark: _Toc305767415]Public Affairs

This exercise enables players to demonstrate increased readiness to deal with a Public Health Radiation Exposure event. Any public safety exercise may be a newsworthy event. Special attention must be given to the needs of media representatives, allowing them to get as complete and accurate a story as possible; however, their activities must not compromise exercise realism, safety, or objectives.

[bookmark: OLE_LINK2]The Centers for Disease Control and Prevention and the Florida Department of Health are responsible for disseminating public information before the exercise. The planning team’s Public Information Officer (PIO) will prepare a pre-exercise news release for review by the participating agencies. After the news release is finalized, it will be distributed to the participating agencies.

Each venue will follow internal procedures and establish an appropriate plan to work with media personnel during the exercise. Media personnel must be accompanied by assigned escorts to enter the exercise play area.
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[bookmark: _Toc304895700][bookmark: _Toc305065764][bookmark: _Toc305066906][bookmark: _Toc305767416]Chapter 2: Exercise Scenario 

[bookmark: _Toc304895701][bookmark: _Toc305065765][bookmark: _Toc305066907][bookmark: _Toc305767417]Scenario

July 8th, 2011 

The City of Lime Hospital reported a missing item in an incoming shipment destined for the Blood Bank Lab.  The missing item contained Cesium-137.





July 12th, 2011 

8:30am – The G25 Summit is holding their annual meeting at the Lime County Convention Center.  There are more than 300 individuals in attendance on this particular morning.



10:00am – An individual, thought to be a Convention Center Maintenance Employee, knocks off a sprinkler head inside the main meeting room during the morning session activities.  This sets off the Convention Center’s fire suppression system within the meeting room. 



10:10am – A phone call is received by the Channel 17 news station.  The caller reports that a suppression system that just went off at the convention center was contaminated with radioactive material.  This information is quickly broadcast through the major media outlets.

[bookmark: _Toc304895702][bookmark: _Toc305065766][bookmark: _Toc305066908][bookmark: _Toc305767418]Safety

All participating organizations recognize the importance of conducting an exercise of this magnitude as safely as possible. A Safety Plan will be an integral portion of the exercise planning process.

General

Exercise participant safety takes priority over exercise events. Although the personnel involved in the FDOH Limited-Scale Radiation Drill come from various response agencies, they share the basic responsibility for ensuring a safe environment for all personnel involved in the exercise. Because aspects of an emergency response are dangerous, professional health and safety ethics should guide all participants to operate in their assigned roles in the safest manner possible. The following general requirements apply to the exercise:

· A Safety Controller will be identified and will be responsible for participant safety.

· All controllers, evaluators, and exercise staff members will serve as safety observers while exercise activities are underway. . Any safety concerns must be immediately reported to the Safety Controller.

· Participants will be responsible for their own and each other’s safety during the exercise. All persons associated with the exercise are responsible to stop play if, in their opinion, a real safety problem exists. After the problem is corrected, exercise play can be resumed. 

· All organizations will comply with their respective environmental, health, and safety plans and procedures, as well as appropriate Federal, State, and local environmental health and safety regulations.

Accident Reporting

All injuries, incidents, and accidents, regardless of severity, must be reported immediately to the nearest controller. Anyone who observes a participant who is seriously ill or injured will first advise the nearest controller and then render first aid, if possible, provided the aid given does not exceed his or her training. For an emergency that requires assistance, participants should use the phrase “real-world emergency.” If the nature of the emergency requires suspension of the exercise at the venue or function, all exercise activities at that facility will immediately cease. Exercise play may resume at that venue or function after the situation has been addressed. If a real emergency occurs that affects the entire exercise, the exercise may be suspended or terminated at the discretion of the Exercise Director and Senior Controller. Notification will be made from the SimCell.

Alcohol

Alcohol consumption will not be allowed during the exercise. If a controller detects the presence of alcohol on a participant or if a participant is believed to be under the influence of alcohol, the controller will remove the participant from the exercise and report the participant to his or her supervisor for appropriate follow-on action.

Prescription Medication

Participants who take prescription medication must report this information through their chain of command. Supervisors should inform the Safety Controller of the decision to allow these individuals to participate.

Illegal Drugs

Use of illegal drugs is strictly prohibited. If a controller detects the presence of drugs on a participant or if a participant is believed to be under the influence of illegal drugs, the controller will remove the participant from the exercise and report the participant to his or her supervisor for appropriate follow-on action.
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[bookmark: _Toc304895703][bookmark: _Toc305065767][bookmark: _Toc305066909][bookmark: _Toc305767419]Chapter 3: Controller Information and Guidance

[bookmark: _Toc304895704][bookmark: _Toc305065768][bookmark: _Toc305066910][bookmark: _Toc305767420]Exercise Controller Organization

Controllers, evaluators, and personnel essential to the exercise are collectively referred to as the exercise staff organization. The exercise staff organization, current at the publication of this document, is shown in Figure 3.1. Control of the exercise will be established through an exercise controller organization. This organization will control all exercise activities at all exercise locations.

Figure 3.1. Sample Exercise Staff Organization

[image: NEPstaffOrg]

[bookmark: _Toc304895705][bookmark: _Toc305065769][bookmark: _Toc305066911][bookmark: _Toc305767421]Exercise Control

Exercise Start, Suspension, and Termination Instructions

The FDOH Limited-Scale Radiation Drill will be conducted on July 12, 2011, beginning at 12:30. Exercise play is scheduled for 4 hours or until the Exercise Director and Senior Controller determine that the exercise objectives have been met at each venue. The Exercise Director will announce the start of the exercise. The Exercise Director will announce exercise suspension or termination and will instruct participants to stop in place safely.

If an actual emergency occurs, the exercise may be suspended or terminated at the discretion of the Exercise Director, depending on the nature of the incident. The designated phrase in case of a medical emergency is “real-world emergency.” The Exercise Director will announce resumption of the exercise.




Controller Responsibilities

Table 3.1 details specific controller responsibilities.

Table 3.1. Controller Responsibilities

		Controller Responsibilities



		Exercise Director



		Oversees all exercise functions

Oversees and remains in contact with controllers and evaluators

Debriefs controllers and evaluators after the exercise

Oversees setup and cleanup of exercise and positioning of controllers and evaluators

Serves as safety officer for his or her site



		Venue/Facility Security (Venue Supervisor)



		Establishes and maintains security at exercise venue

Oversees the site security detail

Enforces site access procedures

Serves as safety officer for his or her site



		Public Information Officer (PIO)



		Provides escort for observers

Provides narration and explanation during exercise events, as needed

Performs pre-exercise and post exercise public affairs duties

May act as media briefer and escort at exercise site

Serves as safety officer for his or her site



		Venue Controller



		Issues exercise materials to players 

Monitors exercise timeline

Provides input to players (i.e., injects) as described in MSEL

Serves as safety officer for his or her site



		Simulation Cell (SimCell) Controller



		Issues exercise materials to players 

Monitors exercise timeline

Provides input to players (i.e., injects) as described in MSEL





Controller Package

Controllers and evaluators will receive their exercise materials at the Controller and Evaluator Briefing. The controller package will consist of the ExPlan, C/E Handbook, activity logs, badges, and other exercise tools (e.g., MSEL) as necessary. Controllers may reorganize the material so information that is critical to their specific assignment is readily accessible. Controllers must bring their packages to the exercise. Controllers may also bring additional professional materials specific to their assigned exercise activities.

Incident Simulation

Because the exercise is of limited duration and scope, the physical description of what would fully occur at the incident site and surrounding areas will be relayed to the players by controllers. Controllers will “paint the picture” for players—verbally or with limited written materials—regarding what is happening in and around the incident scene.

Scenario Tools

The MSEL outlines benchmarks and injects that drive exercise play and provide realistic input to exercise players. It provides information that is expected to emanate from simulated organizations (e.g., nonparticipating organizations, agencies, and individuals that usually would respond to a situation). The MSEL consists of the following two parts:

· Timeline. This is a list of key exercise events, including scheduled injects and expected player actions. The timeline is used to track exercise events relative to desired response activities.

· Injects. An individual event inject is a detailed description of each exercise event. The inject includes the following pieces of information: inject time, intended recipient, responsible controller, inject type, a detailed description of the event, and the expected player action.
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All spoken and written communication will start and end with the statement “THIS IS AN EXERCISE.”

Controller Communications

The principal method of communication for controllers during the exercise will be radios provided by Orange County.  A list of key telephone and fax numbers and radio call signs will be available in a Communications Directory before the exercise starts. Controller communications will link control personnel at all play areas and will remain separate from player communications. In no case will controller communications interfere with or override player communications.

Player Communications

Players will use routine, in-place agency communication systems. Additional communication assets may be made available as the exercise progresses. The need to maintain a capability for a real-world response may preclude the use of certain communication channels or systems that usually would be available for an actual emergency incident. In no instance will exercise communications interfere with real-world emergency communications. Each venue will coordinate its own internal communication networks and channels.
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Before the Exercise

· Review appropriate emergency plans, procedures, and protocols.

· Review appropriate exercise package materials, including the objectives, scenario, injects or implementers, safety and security plans, and evaluator instructions.

· Attend required briefings.

· Review the exercise objectives and controller package for your area of responsibility.

· Report to the exercise check-in location at the time designated in the exercise schedule, meet with the exercise staff, and present the Player Briefing.

· Be at the appropriate location at least 15 minutes before the exercise starts. If you are not assigned to a specific site, be in place to meet participants at least 15 minutes before the exercise starts.

· Obtain or locate necessary communications equipment, and test it to ensure that you can communicate with other controllers and the Exercise Director.

During the Exercise

· Wear controller identification items (i.e., badge). Controller badges will be issued at the Controller and Evaluator Briefing.

· Avoid personal conversations with exercise players.

· If you have been given injects, deliver them to appropriate players at the time indicated in the MSEL (or as directed by the Exercise Director). Note: If the information depends on some action to be taken by the player, do not deliver the inject until the player has earned the information by successfully accomplishing the required action.

· When you deliver an inject, notify the Exercise Director and note the time you delivered the inject and player actions.

· Receive and record exercise information from players that would be directed to nonparticipating organizations.

· Record all significant events you observe.

· Observe and record exercise artificialities that interfere with exercise realism. If an exercise artificiality interferes with exercise play, report it to the Exercise Director.

· Begin and end all exercise communications with the statement “This is an exercise.” This precaution is taken so that anyone who overhears the conversation will not inadvertently mistake exercise play for an actual emergency.

· Do not prompt players regarding what a specific response should be, unless an inject directs you to do so. Clarify information as long as doing so does not provide coaching.

· Ensure that all observers and media personnel stay out of the exercise activity area. If you need assistance, notify the Exercise Director.

· Do not give information to players about scenario event progress or other participants’ methods of problem resolution. Players are expected to obtain information through their own resources.

· The Exercise Director will notify you when the exercise has been suspended or terminated. The exercise will be terminated when the Exercise Director determines that all exercise objectives have been met or enough time has elapsed for exercise objectives to have been demonstrated.

After the Exercise

· Distribute copies of Participant Feedback Forms and pertinent documentation. After participants have completed these forms, collect the forms and give them to the Exercise Director. Coordinate this task with the evaluator in your area.

· All controllers are expected to conduct a Hot Wash at their venue and, in coordination with the venue evaluator, take notes on findings identified by exercise players. Before the Hot Wash, do not discuss specific issues or problems with exercise players. At exercise termination, summarize your notes and prepare for the Controller and Evaluator Debriefing. Have your summary ready for the Exercise Director.
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Hot Wash

Immediately after completion of exercise play, controllers will facilitate a Hot Wash with players from their assigned location. This meeting is primarily geared toward participants and their supervisors. The Hot Wash is an opportunity for players to express their opinions about the exercise and their own performance while the events are still fresh in their minds. At this time, evaluators can seek clarification regarding certain actions and what prompted players to take them. All participants may attend; observers are not encouraged to attend this meeting, however. The Hot Wash should not last more than 30 minutes. Evaluators should take notes during the Hot Wash and include these observations in their analysis.

Controller and Evaluator Debriefing

Controllers, evaluators, and selected exercise participants will attend a facilitated Controller and Evaluator Debriefing following the player hotwash.  During this debriefing, these individuals will discuss their exercise observations in an open environment to clarify actions taken during the exercise. Evaluators should take this opportunity to complete their Exercise Evaluation Guides (EEGs) for submission to the Lead Evaluator and begin the analysis process outlining the issues to be included in the After Action Report (AAR). 

Evaluations

All evaluations are preliminary and may be revised on the basis of information from other controllers, evaluators, or players. If a controller or evaluator did not observe specific aspects of an organization’s performance, exercise players may be asked to comment. The evaluation should indicate that this information was provided by players.

Participant Feedback Forms

Participant Feedback Forms will be used to document participant information about the exercise. The controller will distribute these forms during the Hot Wash. The forms will be collected afterward, along with attendance or participation rosters. Controllers should emphasize to players that these forms provide the opportunity for them to comment candidly on emergency response activities and exercise effectiveness.

After Action Conference

The After Action Conference is a forum for jurisdiction officials to hear the results of the evaluation analysis, validate findings and recommendations in the draft AAR, and begin development of the Improvement Plan (IP). The After Action Conference is tentatively scheduled for Friday, August 26th, 2011. 
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An exercise AAR/IP will be prepared to document the evaluation of overall exercise performance. The AAR/IP will include the exercise schedule, scenario, players’ activities, evaluations, issues, opportunities, and best practices. The AAR also will contain the following:

· A brief summary, with introductory and general statements noting the exercise scope, purpose, objectives, players, and overall performance assessment

· Assessments for each capability observed

· Issues and recommendations suggested by controller, evaluator, and player comments

A draft AAR will be provided to participating organizations for comment before the After Action Conference is held.
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The goal of exercise evaluation is to validate strengths and identify improvement opportunities for the participating organization(s). In FDOH Limited-Scale Radiation Drill, evaluation will attempt to validate plans, procedures, and protocols of Region 5 and participating agencies and determine their level of capability with regard to the exercised target capabilities. Validation attempts to answer the following questions: 

· Were established plans, procedures, and protocols followed during the exercise? 

· Did the agencies do what they said they were going to do?

· Were the plans, procedures, and protocols effective?

· What level of capability do the plans, policies, and procedures establish?

This validation is accomplished by the following means: 

· Observing the event and collecting supporting data

· Analyzing the data to compare performance against expected outcomes

· Determining what changes need to be made to procedures, plans, staffing, equipment, communications, organizations, and interagency coordination to ensure expected outcomes

The evaluation results will provide an opportunity to identify ways to build on strengths and improve capabilities. Because jurisdictions are testing new and emerging plans, skills, resources, and relationships in response to a changed homeland security environment, every exercise or event can be expected to result in multiple findings and recommendations for improvement.
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The FDOH Limited-Scale Radiation Drill uses EEGs formulated by the DHS and evaluation methodologies established in the HSEEP as the guide for conducting all exercise evaluation. The AAR/IP will be formatted so that it conforms to current DHS guidance.

After Action Report and Improvement Plan (AAR/IP)

The AAR/IP will be organized by capability, with a section of the AAR/IP devoted to each of the exercised capabilities. For each capability and subordinate activity, the Lead Evaluator will provide an assessment of how well the executing agency or personnel performed, including best practices and areas for improvement. Specific issues and observations will be identified for each capability and activity, and recommendations for resolving issues will be provided, based on input from controllers, evaluators, and exercise planners.

Finally, the Lead Evaluator will assign a performance rating for each capability (or activity) on the basis of standard criteria. These ratings represent various degrees of capability. Definitions of performance ratings for each capability or activity will be provided.

Exercise Evaluation Guides (EEGs)

The content for the AAR/IP will be drawn from the EEGs. Each evaluator will be provided with an EEG that will give specific guidance regarding what data to collect during the exercise, how to record it, and how to analyze it before submission to the Lead Evaluator. The Lead Evaluator and Senior Controller will compile all evaluator submissions into the first working draft of the AAR/IP.  

Each EEG provides a list of subordinate activities and tasks that players are expected to perform during the exercise to demonstrate the specified capability. These tasks, which are drawn primarily from the UTL and the TCL, will be divided into critical tasks (tasks that are required to demonstrate the capability) and supporting tasks (tasks that enhance performance but are not required). Evaluators’ observations regarding the level of performance of these tasks will inform the performance ratings assigned by the Lead Evaluator in the AAR/IP.
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Player performance must be observed and analyzed against plans, policies, procedures, and practices, using criteria established before the exercise. Evaluators document player performance by using EEGs and information obtained during the Hot Wash. The evaluations, documentation, Hot Wash, and debriefing discussion(s) provide important information that substantiates exercise conduct and performance. The AAR/IP will summarize the overall results of the exercise and provide a comprehensive assessment of capabilities and plans that were demonstrated. Specific evaluator activities include the following.

Before the Exercise

· Review appropriate plans, procedures, and protocols.

· Attend required evaluator training and other briefings.

· Review appropriate exercise materials, including the exercise schedule and evaluator instructions.

· Review the EEGs and other supporting materials for your area of responsibility.

· Report to the exercise check-in location at the time designated in the exercise schedule, and meet with the exercise staff.

· Be at the appropriate location at least 15 minutes before the exercise starts. If you are not assigned to a specific site, be in place to deploy as necessary at least 15 minutes before the exercise starts.

· Obtain or locate necessary communications equipment, and test it to ensure that you can communicate with other evaluators and the Exercise Director.

During the Exercise

· Wear evaluator identification items (i.e., badge). Evaluator badges will be issued at the exercise during check-in.

· Avoid personal conversations with exercise players.

· Do not prompt players with specific responses or interfere with player performance in any way.

· Your primary duty is to document player performance. After the exercise, that information will be used to determine whether the exercised capabilities and plans were effectively implemented or demonstrated and to identify strengths and improvement items.

After the Exercise

· Participate in the Hot Wash, and take notes on findings identified by players. Before the Hot Wash, do not discuss specific issues or problems with participants. After the Hot Wash, summarize your notes and prepare for the Controller and Evaluator Debriefing. Have your summary ready for the Lead Evaluator.

Documenting the Event

Evaluators must keep accurate records and notes because these records will form the basis for evaluation of player performance. Evaluation is valuable because it provides constructive feedback (positive and negative) to improve the effectiveness of an organization’s response to emergencies. Accurate and detailed documentation is critical to facilitate a full record of all the events in an exercise and to understand player actions.

Evaluators will document the exercise by using the appropriate EEGs for actions in their area. The EEGs are provided separately as part of the evaluator package. Evaluators should document key activities and those activities that require a timely response for later evaluation.

Evaluators should review their forms and notes immediately after the exercise to ensure an accurate reconstruction of events and activities for discussion at the Controller and Evaluator Debriefing. Evaluation materials, including notes and forms, become part of the exercise documentation. Checklists and evaluation forms must be completed as thoroughly and accurately as possible.

Evaluator Package

Evaluators will receive their materials for review at the Controller and Evaluator Briefing. The evaluator package contains this C/E Handbook, the ExPlan, EEGs, and other items as necessary. Evaluators should bring the package to the exercise. They may reorganize the material so information that is critical to their specific assignment is readily accessible. Evaluators may bring additional professional materials specific to their assigned activities.

Controller and Evaluator Briefing

This briefing will assist in preparing evaluators for performance of their functions and will include a detailed review of event activities. This briefing is the time for evaluators to ask questions and ensure that they completely understand their roles and responsibilities. Evaluator questions should be addressed and information clarified so that controllers and evaluators feel confident that they can perform their assignments effectively.
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General

Evaluators should avoid personal conversations with players. Evaluators should not give information to players about event progress or other participants’ methods of problem resolution. Players are expected to obtain information through their own resources.

Evaluation Basics

Remember, your experience and expertise are your most important tools. Experienced evaluators use the following techniques for effective evaluation:

· Use EEGs to confirm that evaluation objectives are met.

· Take detailed notes concerning significant activities observed, including the time they were initiated or completed.

· When more than one evaluator is assigned to an area, divide responsibilities to ensure detailed evaluation of player activities.

· Stay in proximity to player decision-makers.

· Focus on critical tasks, as specified in the EEGs.

Recording Important Events

Although numerous events may occur simultaneously, evaluators do not need to record all the action. Knowing which events are important helps evaluators eliminate superfluous data and provide the kind of information that is most useful for evaluation. Important events that evaluators should record include the following:

· Initiating scenario events

· Actions of players in relation to the event

· Key decisions made by managers and the times these decisions are made

· Deviations from plans and implementation procedures

· Times when significant actions are completed

· Equipment used

What to Look For

Individuals preparing the exercise report will analyze the results provided by all evaluators to achieve an integrated evaluation of exercised plans and capabilities. Their analysis will focus on the timing of key events, decisions made, and actions taken. To assist in that analysis, you should focus on the following areas:

· Timeliness in actions

· Communication among players and organizations

· Direction and coordination of field activities

· Monitoring and assessing events

· Command and control 

· Creative player problem-solving, potentially beyond current plans and implementation procedures

· Plans or procedures that affect player efforts

· Equipment issues in relation to player efforts

Placement and Monitoring

Evaluators should be located so they can observe player actions and hear conversations without interfering with those activities. In certain conditions, more than one evaluator may be needed in a particular setting or area.

Postexercise Activities

The Lead Evaluator will notify you when evaluation of the event has been suspended or terminated. The evaluation will be terminated when the Exercise Director determines that all exercise objectives have been met or enough time has elapsed for exercise objectives to have been demonstrated.

All evaluators are expected to participate in a Hot Wash and take notes on findings identified by players. Before the Hot Wash, evaluators should not discuss specific issues or problems with participants. After the Hot Wash, summarize your notes and prepare for the Controller and Evaluator Debriefing. Have your summary ready for the Lead Evaluator.
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Hot Wash

Immediately after completion of exercise play, controllers will facilitate a Hot Wash with players from their assigned location. This meeting is geared primarily toward participants and their supervisors. The Hot Wash is an opportunity for players to voice their opinions regarding the exercise and their own performance while the events are still fresh in their minds. At this time, evaluators can seek clarification regarding certain actions and what prompted players to take them. All participants may attend; observers are not encouraged to attend this meeting, however. The Hot Wash should not last more than 30 minutes. Evaluators should take notes during the Hot Wash and include these observations in their analysis.

Controller and Evaluator Debriefing

Controllers, evaluators, and selected exercise participants will attend a facilitated Controller and Evaluator Debriefing on July 12, 2011. During this debriefing, these individuals will discuss their exercise observations in an open environment to clarify actions taken during the exercise. Evaluators should take this opportunity to complete their EEGs for submission to the Lead Evaluator and begin the analysis process outlining issues to be included in the AAR.

Evaluations

All evaluations are preliminary and may be revised on the basis of information from other controllers, evaluators, or players. If a controller or evaluator did not observe specific aspects of an organization’s performance, exercise players may be asked to comment. The evaluation should indicate that this information was provided by players.

Participant Feedback Forms

Participant Feedback Forms will be used to document participant information about the exercise. A controller will distribute these forms during the Hot Wash. These forms will be collected afterward, along with attendance or participation rosters. Controllers should emphasize to players that these forms provide them with the opportunity to comment candidly on emergency response activities and exercise effectiveness.

After Action Conference

The After Action Conference is a forum for jurisdiction officials to hear the results of the evaluation analysis, validate findings and recommendations in the draft AAR, and begin development of the IP. The After Action Conference is tentatively scheduled for Friday, August 26th, 2011. 
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An exercise AAR/IP will be prepared to document the evaluation of overall exercise performance. This AAR/IP will cover the exercise schedule, scenario, players’ activities, evaluations, issues, opportunities, and best practices. The AAR also will contain the following:

· A brief summary, with introductory and general statements noting exercise scope, purpose, objectives, players, and an overall performance assessment

· Assessments for each capability observed

· Issues and recommendations suggested by controller, evaluator, and player comments

A draft AAR will be provided to participating organizations for comment before the After Action Conference is held.
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Community Reception Center Drill

Timeline



		Time

		Personnel

		Activity



		Thursday, June 30th, 2011



		1330-1500

		Controllers and Evaluators

		Controller and Evaluator Training



		Monday, July 11th, 2011



		1300 to 1600

		Exercise Planning Team members

		Site Setup 



		Tuesday, July 12th, 2011



		0800

		Exercise staff members

		Exercise site setup



		0830

		Controllers, Evaluators, Participants 

		Check-in



		0900

		All Participants

		Just-in-Time Training



		1115-1215

		Controllers and evaluators, Participants (players, observers),

		Lunch



		1130-1230  

		Volunteer-Actors

		Registration/Moulage



		1200

		Controllers and Evaluators

		Communications check



		1230

		Participants/Volunteers-Actors

		Briefing



		1245

		Participants (Players, Observers)

		Report to various locations



		

		

		



		

		

		



		1300

		All

		Start of exercise (StartEx)



		1600

		All

		End of exercise (EndEx)



		Immediately after the exercise 

		Participants, Controllers, and Evaluators

		Hot Wash



		Immediately after the Hot Wash

		Controllers, Evaluators, and Exercise Planning Team members

		Controller and Evaluator Debriefing



		1630

		Exercise  Team members

		Site Breakdown/Clean Up
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 (
Exercise Evaluation Guides
Florida Department of Health Limited-Scale Drill
Community Reception Center
 Exercise 
July 12, 2011
Cypress Creek High School
Orlando, Florida
Prepared by the East Central Florida Regional Planning Council
)












































		Epidemiological Surveillance and Investigation



		Relevant Exercise Objectives



		· Direct Epidemiological Surveillance and Investigation Operations

· Surveillance and Detection

· Conduct Epidemiological Investigation

		· Monitor Containment











Direct Epidemiological Surveillance and Investigation Operations

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Identify applicable laws, policies, and implementation procedures for public health reporting and notification.

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Maintain public health communication channels supported by information systems that comply with the PHIIN functional requirements for Partner Communications and Alerting.

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Provide public health information to emergency public information for release.

 	

	

		Within 1 hour from implement-ation of response plan

		

		

		



		[Name, Pg/Sec#]

		Coordinate resources needed to respond to public health concern.

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Report instances of disease that raise the index of suspicion of terrorist or criminal involvement to Federal Bureau of Investigation (FBI) Headquarters (National Response Framework). 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Make public health recommendations for prophylaxis and other interventions. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Surveillance and Detection

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Facilitate reporting consistent with disease reporting laws or regulations. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Compile surveillance data. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Analyze surveillance data. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Maintain chain of custody. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Have or have access to PHIN-compliant information systems to support detecting events of public health significance and tracking of chain of custody. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Conduct Epidemiological Investigation

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Conduct epidemiological investigations to identify potential exposure and disease. 

	

	

		Initiate within 3 hours from initial notification

		

		

		



		[Name, Pg/Sec#]

		Confirm the exposure using lab data and disease-tracking data. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Define case characteristics. 

	

	

		Within 12 hours from confirmation of index case

		

		

		



		[Name, Pg/Sec#]

		Search actively for cases (case finding). 

	

	

		Within 24 hours from establishing work case definition

		

		

		



		[Name, Pg/Sec#]

		Create registries of ill, exposed, and potentially exposed persons. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Analyze and interpret epidemiological investigation data in coordination with data from counter-terror investigation and law enforcement. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Recommend control measure for outbreak. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Have access to information systems to support investigating, describing, and understanding events of public health significance that comply with the PHIN functional area Outbreak Management. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Monitor Containment

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Monitor the course and population characteristics of a recognized exposure. 

	

	

		100% of known cases monitored from ID through disposition

		

		

		



		[Name, Pg/Sec#]

		Have or have access to information systems that support administration of outbreak control and that comply with the PHIN functional requirements for Countermeasure and Response Administration. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Conduct an after action debriefing (hot wash) to identify deficiencies that require corrective actions in areas such as personnel, training, equipment, and organizational structure. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	











After-Action Report / Improvement Plan	East Central Florida Regional Planning Council

(AAR/IP)	FDOH Limited-Scale Drill



After-Action Report / Improvement Plan	East Central Florida Regional Planning Council

(AAR/IP)	FDOH Limited-Scale Drill





54



60







		Environmental Health



		Relevant Exercise Objectives



		· Direct Environmental Health Operations (Command and Control)





		· Activate Environmental Health











Direct Environmental Health Operations (Command and Control)

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Coordinate the environmental health function into response activities.

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Develop an incident-specific plan to coordinate the various elements of environmental health among Federal, State, and local response.

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Provide environmental health support and coordination for crisis and emergency risk communication (CERC).

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Identify and communicate environmental health risk issues to the affected population.

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Provide input on forecasting and planning aspects as part of the Incident Command System (ICS) for environmental health needs in the subsequent operation period. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Provide support and coordinate environmental health resources to address HazMat (chemical, biological, radiological, and high-yield explosives [CBRNE]) issues. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Activate Environment Health

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Identify environment health specialties required to assess and support response. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Mobilize environmental health personnel. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Mobilize environmental health resources. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	
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		Laboratory Testing



		Relevant Exercise Objectives



		· Direct Laboratory Testing

· Activate Evacuation and/or In-Place Protection

· Detecting Testing and Analysis

		· Testing

· Support Public Health Epidemiological Investigations

· Report Results







Direct Laboratory Testing

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Coordinate laboratory activities with the LRN within the jurisdiction.

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Function as the gatekeeper for the LRN within the jurisdiction.

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Operate laboratory within the LRN.

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Work in close partnership with public health epidemiology and environmental health as well as poison control to provide timely data to ensure implementation of effective prevention, detection, and control measures, including treatment.

	

	

		Notify within 2 hours of assessment

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Activate Evacuation and/or In-Place Protection

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Establish and maintain a jurisdiction-wide transport system to ensure timely receipt of samples or specimens for laboratory testing. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Communicate requirements for all-hazard specimen or sample collection, packaging, and shipping to submitters (e.g., FBI, CST, first responders, hazardous materials teams, LRN sentinel and clinical chemistry laboratories). 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Provide consultation to all submitters regarding appropriate collection and shipment of specimens or samples for testing. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	









Detection Testing and Analysis

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Test initial 20 to 40 clinical specimens to assess human exposure by measuring metabolites of radiological agents (e.g., of nerve agents). 

	

	

		Within 36 hours from receipt of specimens

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Testing

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Test results using CDC clinical radionuclide detection methods. 

	

	

		48 hours from presumptive notification

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Support Public Health Epidemiological Investigations

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Work in close partnership with public health epidemiology and environmental health as well as poison control to provide timely data to ensure implementation of effective prevention, detection, and control measures, including treatment. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Report Results

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Report results of CDC radionuclide testing to submitting LRN reference and chemical laboratories through the secure LRN Web site. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Report confirmed laboratory results to all submitters in a timely manner using PHIN-compliant Laboratory Information Management Systems (LIMS). 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Notify appropriate public health, public safety, and law enforcement officials immediately (24/7) of confirmed laboratory results of a chemical, radiological or biological threat agent. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	
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		Onsite Incident Management



		Relevant Exercise Objectives



		· Direct Onsite Incident Management

· Exercise Region 5 Incident Management Team



		











Direct Onsite Incident Management

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Direct and coordinate with arriving local, tribal, State, regional, and Federal first responders.

 	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Monitor/measure performance of assigned resources, and request additional resources as needed.

 	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Implement Onsite Incident Management

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Conduct initial assessment (sizeup) of facility where CRC is located. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Determine initial incident site perimeter (first arriving unit) at CRC. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Initiate and implement the ICS. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Request additional resources as necessary for operations and onsite incident management. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Establish Full Onsite Incident Command

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Establish Incident Command. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Establish the command structure to manage the incident and meet objectives. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Establish branches, groups, and divisions needed to manage the incident and meet incident objectives, strategies, and tactics. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Establish an Incident Command Post (ICP), incident bases, camps, staging areas, helispot or wheelbase, and other facilities as required. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Implement processes to order, track, and assign incident resources. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Conduct Resource Management

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Implement processes to order, track, assign, and release incident resources. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Monitor/measure performance of assigned resources, and request additional resources as needed. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Direct and coordinate with arriving local, tribal, State, regional, and Federal first responders. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Develop Incident Action Plan (IAP)

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Establish incident objectives, priorities, and operational periods. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Develop the incident action plan (IAP) to establish priorities, procedures, and actions to be accomplished to meet the incident objectives. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Obtain Incident Command/Unified Command approval of IAP. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Establish operational period, not to exceed 24 hours. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Execute Plan

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Disseminate IAP to other response organizations through operational briefing. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Direct efforts to meet incident objectives in accordance with current IAP. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Review progress toward meeting incident objectives. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Direct efforts to achieve personnel accountability. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Develop mechanisms for controlling incident. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Consider potentially affected areas. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Update IAP based on review of resource requirements. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Evaluate, revise, and prioritize tactics to meet incident developments. 

	

	

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Demobilize Onsite Incident Management

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Implement demobilization plan. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Transition Incident Command to recovery management. 

	

	

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Monitor demobilization/transition process. 

	

	

		[From plan]

		

		

		












		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	
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		Disaster Behavioral Health



		Relevant Exercise Objectives



		· Evaluate the efficacy of psychological first aid in reducing anxiety

· Assess the efficacy of a mental health triage system to assess for the need for counseling



		











Provide Psychological First Aid to Reduce Anxiety

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Coordinate the delivery of basic psychological first aid 

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Identify individuals in need of advance psychological first aid through a mental health triage assessment

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Provide behavioral health support and information to crisis communications

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Integrate disaster behavioral health into response activities

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Develop CERC information for dissemination through the Joint Information Center (JIC) to media, public, partners, and stakeholders.

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Identify all stakeholders and agency representatives or liaisons for mental health response.

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	

	

	

	

	

	







Assess Need for Counseling

		Plan Ref

		Task

		Metric

		Yes

		No

		Time



		[Name, Pg/Sec#]

		Develop an incident specific plan to coordinate a discharge process

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Identify qualified mental health professionals to assist in the discharge process

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Utilize a brief mental status exam process to determine the need for services 

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Identify all stakeholders and agency representatives or liaisons for mental health response, including available resources.

		[From plan]

		

		

		



		[Name, Pg/Sec#]

		Ensure familiarity with Florida laws related to individual’s rights of under Florida’s Mental Health Act

		[From plan]

		

		

		







		Activity Analysis



		Observations (Each bullet will need a completed AAR input form.)



		Strengths

· 

· 

· 



		Areas for Improvement

· 

· 

· 



		Additional Observations: 	
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[bookmark: _Toc305713194]1. EPIDEMIOLOGIC DATA COLLECTION AND RESULTS

To assess level of completeness achieved for the epidemiologic forms used during the radiation drill, all forms collected were scanned and reviewed.  A total of two-hundred case scenarios were prepared to be used during the drill. Of these, 40 cases were positive for contamination. Twenty spiked urine samples were placed at the Community Reception Center (CRC) to be used for bioassay prioritization process. All epidemiologic forms administered and collected during the radiation drill were reviewed to obtain a general assessment on the level of completeness of the forms and their and response rates.

At the CRC, A total of one hundred forty four epidemiologic forms were bar-coded and collected. Of these, 138 forms were filled out by the team members of the different components/stations. Thirty epidemiologic forms of positive cases for contamination were processed.



1. Eleven questions were defined as key items to screen radiation contamination and individual’s priority for bioassay analysis using urine samples previously placed at the CRC. Two questions were defined for radiation screening contamination and 9 questions to prioritize cases for bioassay analysis. 

1. Radiation contamination:

1. B4. Initial screening results: negative for contamination or positive for contamination 

1. E1. Were you inside the Lime County Convention Center on July 12, 2011 between 10 am and 2 pm?

1. Priority for bioassay analysis:

1. B5b. Face/front of neck contaminated?

1. B10. Is the individual still contaminated after 2 decontamination attempts? 

1. C1a. If referred for open wound(s), did the individual have radiation contamination detected in open wound(s)?

1.  D3. Age 

1. D7. If female, pregnant?      

1. E2. Since 10am on July 12, 2011, did you work as a responder at the Lime County Convention Center? 

1. E3. Vomiting or diarrhea more than once? 

1. E4. Passing out or loss of consciousness? 

1. E5. Loss of memory or disorientation?

1. Regarding the level of completeness and accuracy of the answers: 



1. All answers in the epidemiologic forms were compared with the information provided in the actor scenarios. 

1. During the radiation drill ID ban bar codes were attached to144 epidemiologic forms. Of these, 138 forms were filled out by team members from the different stations and collected for analysis.

1. A total of 30 epidemiologic forms were processed as positive cases for radiation contamination (75% of total actor scenarios designed for this drill)

1. Approximately 84% of questions were answered adequately, about 15% were not answered and less than 1% of total of questions were inadequately answered.

1. Response rates for key questions that established radiation contamination and individual’s priority for bioassay analysis were higher than 78% 



To establish level of completeness, preliminary results are presented based on a comparison between what was registered in the epidemiologic forms vs. Information in the scripts (case scenarios). 



		Question

		% Properly Answered



		B4.   Initial screening results:    Negative for contamination    Positive for contamination

		98%



		B5b.  Face/front of neck contaminated?

		92%



		B10.  Is the individual still contaminated after 2 decontamination attempts?

		90%



		C1a.  If referred for open wound(s), did the individual have radiation contamination detected in open wound(s)?

		89%



		D3. Age

		94%



		D7.    If female, pregnant?      

		93%



		E1. Were you inside the Lime County Convention Center on July 12, 2011 between 10 am and 2 pm?   

		94%



		E2.    Since 10am on July 12, 2011, did you work as a responder at the Lime County Convention Center?

		90%



		Since July 12, 2011 at 10 am, have you or do you currently have any of the following symptoms? 



		E3.    Vomiting or diarrhea more than once?

		79%



		E4. Passing out or loss of consciousness?

		79%



		E5. Loss of memory or disorientation?

		79%









Additionally, questions with the highest non-response rates were identified and categorized by each station where these answers were collected:





		Question

		Station

		Non-response Rate



		A4.  What is your preferred spoken language?

		

1. Initial Sorting

		

47%



		

B3. Screening Criteria

		

1. Radiation Contamination Assessment

		

92%



		B10. Is the individual still contaminated after 2 decontamination attempts?

		

1. Wash

		

10%



		C1. The individual was referred to the first aid station for open wound or other?

		

1. First Aid

		

11%



		E3. Vomiting or diarrhea more than once?

		

5.    Registration

		

3%



		E4. Passing out or loss of consciousness?  

		

5.    Registration

		

3%



		G8. Time since exposure

		1. Dose Assessment

		16%



		H3. Time of discharge (Military Time)

		

1. Discharge

		

29%









· All positive cases for contamination that were pre-established in the actor scenarios to require bioassay analysis were processed and accurately identified using the epidemiologic forms at the CRC.
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· [bookmark: _Toc305713195]Finally, twenty spiked urine samples pre-positioned at the CRC were linked to its respective case following information provided on the epidemiologic form and went through laboratory procedures for labeling and shipping. However, laboratory barcode label stickers were not placed at their respective section in 25% of these cases (question F7).  

EPIDEMIOLOGIC FORM

		STATION 1: INITIAL SORTING



		Instructions: Attach ID band barcode label here OR enter ID Number.



A1. Barcode or ID Number:____________________________

		A2. Date (MM/DD/YYYY):    

 (
       /       /     
)   

		 A3.Time (Military Time):

 (
 __  __  :__  __   
)



		A4. What is your preferred spoken language? |_| English |_| Other: _________________________________ 





		STATION 2: RADIATION CONTAMINATION SCREENING



		B1. Detector type: |_|Hand Held     |_|Portal Monitor        B2. Units:  |_| CPS  |_| CPM       B3. Screening Criteria: _________________

B4.   Initial screening results:  |_|  Negative for contamination  |_|  Positive for contamination 

Instructions: If “negative for contamination”, send individual to Station 5: Registration using Express Lane. If “positive for contamination”, officials conducting radiation contamination screening should complete the table below and escort individual to Station 3: Wash.

	

		Body Area

		Contaminated?

		If contaminated, measurement?

		If contaminated, area of body?





		Head/Neck

		B5. |_|Yes  |_|No

		B5a.

		B5b. |_| Face/front of neck |_|Other



		Trunk

		B6. |_|Yes  |_|No

		B6a.

		B6b. |_|Left  front |_|Right front |_|Left back |_|Right back



		Upper Extremity 

		B7. |_|Yes  |_|No

		B7a.

		B7b. |_|Left  front |_|Right front |_|Left back |_|Right back



		Lower Extremity

		B8. |_|Yes  |_|No

		B8a.

		B8b. |_|Left  front |_|Right front |_|Left back |_|Right back









		STATION 3: WASH



		

B9. Is the individual still contaminated after first decontamination has been completed?  |_| Yes     |_| No

Instructions: If yes, complete a second decontamination. If no, send individual to Station 6: Radiation Dose Assessment.



B10.  Is the individual still contaminated after 2 decontamination attempts?  |_| Yes     |_| No 

Instructions: If yes or no, send individual to Station 6: Radiation Dose Assessment.



		STATION 4: FIRST AID



		Instructions: If individual was referred directly to First Aid without going through Station 2, complete section B above.



		C1.  The individual was referred to the first aid station for:  |_| Open Wound: Site(s)___________________________________________   |_| Other: _____________________________________________________________________________________________________

C1a.  If referred for open wound(s), did the individual have radiation contamination detected in open wound(s)?  |_| Yes   |_| No                   

C1b.  If yes, was wound decontamination performed?  |_| Yes   |_| No







		STATION 5: REGISTRATION 



		CONTACT INFORMATION

Instructions: Section D should be completed by the individual. Adults should complete the form for accompanying minors.



		D1. Name (Last, First, Middle Initial):



		D2. Date of birth (MM/DD/YYYY):

 (
       /         /     
)

		D3.    Age:  

|_| Years or |_| Months



		D4. Ethnicity:

|_| Hispanic 

|_| Non-Hispanic

|_| Unknown

|_| Refused

		D5. Race (check all that apply): 

|_| White           |_| Black 

|_| Asian/Pacific Islander

|_| Native American 

|_| Unknown

|_| Refused

		D6. Gender:

|_| Male

|_| Female
|_| Unknown

|_| Refused



		D7.    If female, pregnant?      

|_| No             |_| Possible

|_| Yes           |_| Refused



D8. Best way to contact you  within the next 30 days:

 |_| Phone |_| Mail |_| Email

 |_| Other: __________________

		D9. Primary Phone Number:

 (
_____-_____-______
) 

D10. Alternative Phone Number:

 (
_____-_____-______
)



		D11. Mailing Address:



		D12. City:



		D13. State: 



		D14. Zip code:



		D15. Email Address: 





		EXPOSURE INFORMATION

 Instructions: Section E should be completed by the interviewer. 



		E1.  Were you inside the Lime County Convention Center on July 12, 2011 between 10 am and 2 pm?    |_| Yes  |_| No  

Instructions: If yes, complete E1. If no, skip to E2.

E1a. If yes, were you inside the G25 main meeting room?  |_| Yes  |_| No  Instructions: If no, skip to E2.

E1b. If yes, how long were you inside the G25 main meeting room?  From  ____:_____ |_|am  |_| pm  to _____:_____   |_|am  |_| pm  

E1c. If yes, were you sprayed with water from the ceiling?  |_|Yes  |_| No

E2.    Since 10am on July 12, 2011, did you work as a responder at the Lime County Convention Center? |_|Yes  |_| No  

Since July 12, 2011 at 10 am, have you or do you currently have any of the following symptoms? 

		E3.    Vomiting or diarrhea more than once? 

		|_| Yes |_| No 



		E4.    Passing out or loss of consciousness?

		|_| Yes |_| No



		E5.    Loss of memory or disorientation?

		|_| Yes |_| No







Instructions:  If yes to any of the following: E1, E2, E3, E4, E5, send individual to Station 6: Radiation Dose Assessment.  Otherwise, check “Released to home” under H1. AND send individual to Station 7: Discharge 
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		Station 6: Radiation Dose Assessment

INSTRUCTIONS: Complete Section D and E for those individuals who did not go through Station 5: Registration.



		MEDICAL ASSESSMENT

Instructions: Section F should be completed by the public health professional conducting the medical assessment.  



		F1. Have you received nuclear medicine tests or therapy procedures during the last 30 days? Examples include cardiac stress test, lung scan, PET scan, bone scan, thyroid uptake or ablation, and implanted radioactive seeds (brachytherapy).  |_| Yes |_| No  |_| Unknown

F2. What is your height?  ________ feet  ________ inches                 F3. What is your weight? ___________ (pounds)  

F4. Urine sample collected for bioassay?  |_| Yes  |_|  No  |_| Refused 

 (
F7. 
Place Laboratory Barcode Label Sticker Here
)Instructions: Collect urine if B4 is “positive for contamination” AND E1 is “yes.” These question numbers are marked with squares on the form. If urine collected, complete the rest of section F. If urine is not collected, 

continue completing the form at section G.



F5. If yes, time since last urination : |_| Don’t know  OR _______________ |_| Hours or  |_| Minutes 

F6. Bioassay priority:   |_| Yes  |_| No  

Instructions: Priority is “yes” if B10, C1a, E2, E3, E4, or E5 is “yes”, or if B5b is “face/front of neck”, or if D3 is age less than 18 years, or if D7 is “yes” or “possible”. These question numbers are marked with circles on the form. If yes, write “PRIORITY” on specimen container.



		INTERNAL CONTAMINATION SURVEY

Instructions: Section G should be completed by the professional conducting the assessment for internal contamination.   Check the appropriate disposition under H1.  according to your results.  



		G1. Detector type: __________________________________           G2. Isotope(s)/Isotope Ratio: ______________________________

G3.  Body site assessed: |_| Back of Chest  |_|  Back of Abdomen    G4. Probe distance: |_| Contact  |_|  30 cm |_| 100 cm  |_|  200 cm

G5.  Gross count rate: _______________   |_| CPS  |_|  CPM           G6.  Background count rate: _______________   |_| CPS  |_|  CPM     

G7.  Route of Exposure:  |_| Inhalation  |_| Ingestion                          G8.  Time since exposure:  _______________   hours

G9.   Estimated effective dose:  __________________  |_| mRem  |_|  REM |_| mSv  |_| Sieverts   G9a. Isotope: ___________________

G10.  Estimated effective dose:  __________________  |_| mRem  |_|  REM |_| mSv  |_| Sieverts   G10a. Isotope: _________________



		Station 7: DISCHARGE



		H1. Disposition: |_| Released to home |_| Referred to healthcare facility  |_| Other: _________________________________

H2. Date (MM/DD/YYYY): ____/____/___________      H3. Time (Military Time): _______:________







[bookmark: _Toc305713196]
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INSTRUCTIONS FOR EPIDEMIOLOGIC FORM

		Question

		Instructions



		Station 1: Initial Sorting



		A1

		Individual’s ID number or attach individual’s barcode label



		A2

		Date individual enters CRC



		A3

		Time individual enters CRC using 24 hour clock (i.e. 1:15 pm is 13:15)



		A4

		Preferred spoken language. If language is “other”, identify onsite interpreter or other language resources you can use to guide person through the CRC and obtain the information to complete this form.



		Station 2: Radiation Contamination Screening



		B1

		Type of radiation detector used for assessment



		B2

		Units of radiation detection measurement



		B3

		Screening criteria used



		B4

		Results from radiation contamination screening. If “negative for contamination”, send individual to Station 5: Registration using Express Lane. If “positive for contamination”, officials conducting radiation contamination screening should complete the table below and escort individual to Station 3: Wash.



		B5-B8

		Contamination found on listed body part



		B5a-B8a

		Contamination measurement found on that body part



		B5b-B8b

		Specific location of contamination on that body part



		Station 3: Wash



		B9

		After first decontamination completed, indicate whether individual still has radiation contamination. If yes, complete a second decontamination. If no, send individual to Station 6: Radiation Dose Assessment.



		B10

		After second decontamination completed, indicate whether individual still has radiation contamination. If yes or no, send individual to Station 6: Radiation Dose Assessment for internal contamination evaluation.



		Station 4: First Aid



		C1

		Reason individual was referred to first aid station. If referred for open wound(s), indicate the body site(s) for those wounds.  If referred for other reason, please describe



		C1a

		If individual was referred for open wound(s), indicate whether radiation contamination was detected in open wounds 



		C1b

		If radiation contamination was detected in open wound(s), indicate whether open wounds were decontaminated 



		Station 5: Registration



		Contact Information: Should be completed by the individual.



		D1

		Individual’s last name, first name, and middle initial



		D2

		Individual’s date of birth



		D3

		Individual’s age. Indicate if this age is in years or months.



		D4

		Individual’s ethnicity



		D5

		Individual’s race. Check all that apply.



		D6

		Individual’s gender



		D7

		If female, individual’s pregnancy status



		D8

		Best way to contact the individual within the next 30 days



		D9

		Individual’s primary phone number



		D10

		Individual’s alternative phone number



		D11

		Individual’s mailing address. Include street number and street name, apartment number, post office box, and any other relevant address information.



		D12

		Individual’s city



		D13

		Individual’s state



		D14

		Individual’s zip code



		D15

		Individual’s email address



		Exposure Information: Should be completed by the interviewer. If the individual answers yes to any of the following: E1, E2, E3, E4, E5, send individual to Station 6: Radiation Dose Assessment.  Otherwise, send individual to Station 7: Discharge.



		E1

		Individual’s presence in the Lime County Convention Center during and following the incident. If yes, complete section E. If no, skip to E2.



		E1a

		Individual’s presence in the affected area of the Convention Center. If no, skip to D2.



		E1b

		Time interval that individual was present in the affected area of the Convention Center



		E1c

		Whether individual was sprayed with water from the ceiling in the affected area of the Convention Center



		E2

		Individual’s occupation as a responder at the Convention Center during and following the incident.



		E3

		Since incident date and time, indicate whether individual experienced vomiting or diarrhea more than once. 



		E4

		Since incident date and time, indicate whether individual passed out or lost consciousness



		E5

		Since incident date and time, indicate whether individual experienced loss of memory or disorientation



		Medical Assessment: Should be completed by the health professional. 



		F1

		Individual’s history of nuclear medicine or radiation therapy procedures during the last 30 days.  This may affect bioassay or internal contamination assessment results.



		F2

		Individual’s height in feet and inches



		F3

		Individual’s weight in pounds



		F4

		Indicate if individual provided a urine sample for bioassay analysis. Collect urine if answer to question B4 is positive for contamination AND E1 is yes. If urine was collected, complete the rest of section F. If urine was not collected, continue completing the form at section G.



		F5

		If urine sample collected for bioassay, individual’s time since last urination prior to sample collection.



		F6

		Individual’s priority for bioassay analysis once urine collected. If yes, write “priority” on specimen container. Assign a priority of yes if ANY of the following apply. These questions are also marked with circled question numbers on the form.

· Question B5b: Contamination found in “face/front of neck”

· Question B10: “Yes” to detectable contamination after 2 decontamination attempts

· Question C1a: “Yes” to contaminated open cuts or wounds

· Question D3: Age is less than 18 years

· Question D7: “Yes” or “possible” pregnancy

· Question E2: “Yes” to responder who worked at the incident

· Question E3-E5: “Yes” to any symptoms



		F7

		Attach laboratory barcode in the box







		Internal Contamination Survey: Should be completed by the professional conducting the assessment for internal contamination.  Perform internal contamination surveys for individuals that meet “priority” criteria according to F6.



		G1

		Type of radiation detector being used for internal radiation contamination survey



		G2

		Isotope(s) and/or isotope ratio



		G3

		Indicate what individual’s body part was assessed



		G4

		Probe distance from body in centimeters



		G5

		Gross count rate measurement and units



		G6

		Background count rate measurement and units



		G7

		Route of exposure	



		G8

		Time since exposure in hours



		G9-G10

		Estimated effective dose for each isotope



		Station 7: Discharge



		H1

		Indicate individual’s disposition. If other, specify.



		H2

		Indicate date of discharge



		H3

		Indicate time of discharge using 24 hour clock (i.e. 1:15 pm is 13:15)
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Merlin is the Florida Department of Health’s PHIN-compliant, web-based repository of reportable disease case reports, and which is accessible to all registered users within FL DOH.  One of its features is the ability for a user to create a separate module for entering case reports due to outbreaks of diseases or exposures that are not otherwise reportable, and to track patient specimens.  The availability of the Merlin Outbreak Module enabled more prompt electronic reporting of information collected on paper forms, as data were entered within the CRC itself.  Persons staffed for data entry/analysis were already familiar with the module since that skill is a component of their regular job duties, and ultimately 41 records were entered.  

 

Data entered into Merlin can be exported and a line list can be generated using widely available spreadsheet software, such as Microsoft Excel, or the data can be further analyzed using statistical software such as SAS.  Although the data entry was performed at the CRC during this exercise, a Merlin user with secure internet access can enter data from any location, including an additional CRC that may have been opened as part of a larger incident, for example.  Similarly, data analysis can be performed by any Merlin user, either onsite or at another location.  Once entered, the individual case reports can serve as a registry for long-term population monitoring.



The Merlin results spreadsheet file was too large to include in this report; instead, the blank forms in the following section display the data entry fields utilized.  A copy of the results spreadsheet may be requested.
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SURVEY QUESTIONS

		QUESTION NUMBER

		

QUESTION

		QUESTIONS TO ASSESS INDIVIDUAL’S PRIORITY FOR BIOASSAY ANALYSIS



		A1

		BARCODE OR ID NUMBER

		



		A2

		DATE (PLEASE RECORD RESPONSE AS MM/DD/YYYY)

		



		A3

		TIME (PLEASE RECORD RESPONSE AS A 4-DIGIT MILITARY TIME).

		



		A4

		WHAT IS YOUR PREFERRED SPOKEN LANGUAGE?

		



		B1

		DETECTOR TYPE (PLEASE RECORD RESPONSE "A" OR "B"):  A) HAND HELD OR B) PORTAL MONITOR?

		



		B2

		UNITS (PLEASE RECORD RESPONSE "A" OR "B"):  A)CPS OR B)CPM?

		



		

B3

		SCREENING CRITERIA:

		



		B4

		WERE INITIAL SCREENING RESULTS POSITIVE FOR CONTAMINATION?(IF "NO" SKIP TO QUESTION C1)

		



		

B5

		WAS THE HEAD/NECK CONTAMINATED?

		

YES



		B5A

		IF THE HEAD/NECK WAS CONTAMINATED, WHAT'S THE MEASUREMENT?

		



		B6

		WAS THE TRUNK CONTAMINATED?

		



		B6A

		IF THE TRUNK WAS CONTAMINATED, WHAT'S THE MEASUREMENT?

		



		B7

		WAS THE UPPER EXTREMITY CONTAMINATED?

		



		B7A

		IF THE UPPER EXTREMITY WAS CONTAMINATED, WHAT'S THE MEASUREMENT?

		



		B8

		WAS THE LOWER EXTREMITY CONTAMINATED?

		



		B8A

		IF THE LOWER EXTREMITY WAS CONTAMINATED, WHAT'S THE MEASUREMENT?

		



		B9

		IS THE INDIVIDUAL STILL CONTAMINATED AFTER FIRST DECONTAMINATION HAS BEEN COMPLETED?    !(IF "NO" SKIP TO QUESTION C1)

		



		B10

		IS THE INDIVIDUAL STILL CONTAMINATED AFTER 2 DECONTAMINATION ATTEMPTS?

		YES



		C1

		WAS THE INDIVIDUAL REFERRED TO THE FIRST AID STATION FOR AN OPEN WOUND?

		YES



		

		***IF YES, PLEASE LIST THE OPEN WOUND SITE(S)

		



		

		IF THE INDIVIDUAL WAS REFERRED TO THE FIRST AID STATION FOR SOMETHING OTHER THAN AN OPEN WOUND, PLEASE SPECIFY

		



		C1A

		IF REFERRED FOR OPEN WOUND(S), DID THE INDIVIDUAL HAVE RADIATION CONTAMINATION DETECTED IN OPEN WOUND(S)?

		



		C1B

		IF YES, WAS WOUND DECONTAMINATION PERFORMED?

		



		D7

		IF FEMALE, IS THE INDIVIDUAL PREGNANT?

		YES



		D8

		WHAT IS THE BEST WAY TO CONTACT THE INDIVIDUAL IN THE NEXT 30 DAYS (PLEASE RECORD RESPONSE AS "A", "B", "C", OR "D"): A)PHONE NUMBER ALREADY PROVIDED, B)MAILING ADDRESSED ALREADY PROVIDED, C)EMAIL ADDRESS SPECIFIED BELOW, D)OTHER SPECIFIED BELOW

		



		

		OTHER MODE(S) TO CONTACT INDIVIDUAL:

		



		D15

		EMAIL ADRESS

		



		E1

		WAS THE INDIVIDUAL INSIDE THE LIME COUNTY CONVENTION CENTER ON JULY 12, 2011 BETWEEN 10 AM AND 2 PM?    !(IF "NO" SKIP TO E2)

		YES



		E1A

		IF YES, WAS THE INDIVIDUAL INSIDE THE G25 MAIN MEETING ROOM?    !(IF "NO" SKIP TO E2)

		



		E1B

		IF YES, PLEASE INCLUDE WHAT TIME THE INDIVIDUAL ENTERED THE G25 MAIN MEETING ROOM

		



		E2

		SINCE 10 AM ON JULY 12, 2011, DID THE INDIVIDUAL WORK AS A RESPONDER AT THE LIME COUNTY CONVENTION CENTER?

		YES



		E3

		SINCE 10 AM ON JULY 12, 2011, DID THE INDIVIDUAL EXPERIENCE VOMITING OR DIARRHEA MORE THAN ONCE?

		YES



		E4

		SINCE 10 AM ON JULY 12, 2011, DID THE INDIVIDUAL EXPERIENCE PASSING OUT OR LOSS OF CONSCIOUSNESS?

		YES



		E5

		SINCE 10 AM ON JULY 12, 2011, DID THE INDIVIDUAL EXPERIENCE LOSS OF MEMORY OR DISORIENTATION?

		YES



		F1

		DID THE INDIVIDUAL RECEIVE NUCLEAR MEDICINE TESTS OR THERAPY PROCEDURES DURING THE LAST 30 DAYS?

		



		F2

		WHAT IS THE HEIGHT OF THE INDIVIDUAL IN FEET (PLEASE RECORD RESPONSE AS A NUMBER)?

		



		F3

		WHAT IS THE WEIGHT OF THE INDIVIDUAL (PLEASE RECORD RESPONSE IN POUNDS)?

		



		F4

		WAS A URINE SAMPLE COLLECTED FOR BIOASSAY (PLEASE RECORD RESPONSE "Y", "N", OR "R"):  Y)YES, N)NO, OR R)REFUSED?    !(IF "N" SKIP TO G1)

		



		F5

		IF URINE COLLECTED, PLEASE INCLUDE THE AMOUNT OF TIME SINCE LAST URINATION (PLEASE RECORD RESPONSE AS "U" IF UNKNOWN)

		



		

		PLEASE RECORD F5 RESPONSE AS "A" OR "B": A)HOURS OR B)MINUTES

		



		F6

		BIOASSAY PRIORITY:

		



		G1

		DETECTOR TYPE:

		



		G2

		ISOTOPE(S)/ISOTOPE RATIO:

		



		G4

		PROBE DISTANCE (PLEASE RECORD RESPONSE "A", "B", "C", OR "D"): A)CONTACT, B)30 CM, C)100 CM, OR D)200 CM

		



		G5

		GROSS COUNT RATE:

		



		

		PLEASE RECORD G5 RESPONSE AS "A" OR "B": A)CPS OR B)CPM

		



		G6

		BACKGROUND COUNT RATE:

		



		

		PLEASE RECORD G6 RESPONSE AS "A" OR "B": A)CPS OR B)CPM

		



		G8

		TIME SINCE EXPOSURE IN HOURS:

		



		G9

		ESTIMATED EFFECTIVE DOSE:

		



		

		PLEASE RECORD G9 RESPONSE AS "A", "B", "C", OR "D":  A)MREM, B)REM, C)MSV, OR D)SIEVERTS

		



		G9A

		ISOTOPE

		



		G10

		ESTIMATED EFFECTIVE DOSE:

		



		

		PLEASE RECORD G10 RESPONSE AS "A", "B", "C", OR "D":  A)MREM, B)REM, C)MSV, OR D)SIEVERTS

		



		G10A

		ISOTOPE

		



		H1

		DISCHARGE DISPOSITION (PLEASE RECORD RESPONSE AS "A", "B", OR "C"): A)RELEASED TO HOME, B)REFERRED TO HEALTHCARE FACILITY, OR C)OTHER

		



		

		F "C", PLEASE SPECIFY:

		



		H2

		DISCHARGE DATE (PLEASE RECORD RESPONSE AS MM/DD/YYYY):

		



		H3

		DISCHARGE TIME (PLEASE RECORD RESPONSE AS A 4-DIGIT MILITARY TIME).
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3. DESCRIPTION OF DOSE ASSESSMENT ELECTRONIC SYSTEMS



A radiation dose assessment software package was used to provide an option to assist first responders and medical professionals on the scene of a radiological or nuclear incident.  These tools are designed primarily for prompt use after a radiation incident, facilitating collection, integration, and archiving of data obtained from exposed persons. 



A variety of input screens can be found allowing users to enter different types of data, including, but not limited to, demographic, clinical, and radiological. Different Windows-based tools are available on the market, and there are specific packages developed for use on hand-held personal digital assistant devices (PDA).



The appropriate use of these resources will depend on timely, accurate dose information collected by direct-read radiation detection methods. Finally, these tools are not meant to serve as a substitute for treatment decisions by physicians and other trained healthcare professionals but only to assist the professional in interpreting the data.  (See Evaluation Appendix: 2-A: Station Specific Evaluation: Station 6 Radiation Dose Assessment)
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BioDose is dose assessment software used to analyze laboratory results of radiological activity.  The application assigns a radiation dose to each patient based upon several factors, including age, sex, the type and particle size of the radionuclide(s), administration route (e.g. ingestion or inhalation), and International Commission on Radiological Protection documentation.



BioDose is designed to be used during a public health emergency event, where individuals are exposed to radiation.  The software allows subject matter experts to make better informed decisions regarding disbursement of scarce medical resources and radiation countermeasures.
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Actor/Victims were tracked through the Community Reception Center utilizing the EMSystems® Resource Patient tracking system, which is a web-based application currently in use in Orange County Florida for Special Needs Shelter Tracking and Evacuation (or other) events. The system had previously been used to track actor/victims at nine different sites during a community and hospital disaster exercise this year.  The system allowed for initial check-in by placement and scanning of a unique patient identifier bar-code (ID Band) which was then scanned when the actor/victim arrived at the exercise site and again as they departed the site or site to which they were transported for care (pediatric hospital, trauma center, etc.) and finally when they arrived back to the staging area.  We were able to track actor/victims and locate individuals who did not return on their original bus using the system.

In this scenario a similar process was utilized by placing a bar code ID band on the actor/victim as they arrived in Initial Sorting.  This ID band (Trak Band by DMS Systems, Inc.) also had two detachable, self-adhesive tags for use on the actor/victims forms and bioassay specimen collections if needed.  As they progressed through the CRC, the ID band was scanned at entry to a station and finally at Discharge. The technical expert for the system was assigned to communications and tracked the data in real-time.  Just-in-time training was provided to the persons assigned as ID Scanners as to the operation of the hand-held scanner and general troubleshooting.  

In total 160 actor/victims were scanned into the tracking system and tracked through the CRC.  As the event progressed we identified progress and bottlenecks as they occurred real-time in the center and were able to then alert the CRC Manager for intervention.  Two problems were noted during the event.  The first was hand-held devices losing battery power, which was resolved with battery replacement from on-site chargers, which resulted in minimal delays as all stations had planned redundancy.  The second problem was picked up as it was noted the numbers of actor/victims in the CRC were not going down as they were processed through discharge.  The technical expert quickly identified that one of the hand-held devices in use in Discharge was not properly programmed for that station and was attributing data to Registration.  By transferring the data collected by that device to the proper station code, the data was not lost, was transferred and reflected in the appropriate area.  A report was generated after the event and provided for data throughput analysis to the CDC staff.  



[bookmark: _Toc305713204]

EMSYSTEMS® RESULTS

		Tracking Number

		Time Interval-GMT



		

		Station 1

		Station 2

		Station 3

		Station 4

		Station 5

		Station 6

		Station 7

		Final Discharge (Exit)



		SA00017342

		18:44

		

		

		

		

		18:54

		19:11

		19:25



		SA00017343

		

		

		

		18:45

		18:56

		

		19:01

		19:06



		SA00017344

		19:16

		19:17

		

		

		19:20

		

		19:25

		19:31



		SA00017346

		17:18

		

		17:30

		

		

		17:47

		18:36

		



		SA00017347

		18:52

		18:55

		

		

		18:58

		

		19:02

		19:09



		SA00017348

		18:26

		

		

		18:26

		18:39

		

		18:45

		



		SA00017349

		17:14

		

		17:16

		

		

		17:35

		18:35

		



		SA00017350

		

		18:56

		

		

		19:01

		

		19:07

		19:15



		SA00017351

		17:56

		17:58

		

		

		

		18:11

		18:42

		



		SA00019164

		18:39

		18:44

		

		

		18:47

		

		18:53

		18:59



		SA00019223

		19:34

		19:36

		

		

		19:39

		

		19:43

		19:49



		SB00017023

		19:10

		19:11

		

		

		19:16

		

		19:20

		19:24



		SB00017342

		19:04

		

		

		

		19:07

		

		19:12

		19:14



		SB00017343

		18:52

		

		

		18:54

		19:04

		

		19:11

		19:20



		SB00017345

		17:17

		17:22

		

		

		17:26

		

		17:48

		



		SB00017346

		17:18

		17:25

		

		

		17:29

		

		17:56

		



		SB00017347

		17:44

		17:46

		

		

		17:48

		

		18:32

		



		SB00017348

		18:32

		

		

		18:35

		18:48

		

		18:55

		19:02



		SB00017349

		17:14

		17:18

		

		

		17:20

		17:31

		17:38

		



		SB00017351

		17:58

		18:00

		

		

		

		18:27

		18:50

		18:58



		SB00019132

		17:13

		17:17

		

		

		17:22

		17:34

		18:23

		



		SB00019164

		17:14

		17:18

		

		

		17:20

		

		17:33

		



		SB00019224

		17:13

		

		17:16

		

		

		17:33

		17:58

		



		SC00017023

		19:10

		19:12

		

		

		19:16

		

		19:20

		19:25



		SC00017029

		17:24

		17:32

		

		

		17:44

		

		18:34

		



		SC00017342

		17:18

		17:27

		

		

		17:32

		

		18:20

		19:32



		SC00017343

		17:18

		17:23

		

		

		17:28

		

		18:09

		



		SC00017344

		19:11

		19:13

		

		19:33

		

		19:26

		19:50

		19:58



		SC00017345

		17:16

		17:20

		

		17:46

		17:22

		

		18:15

		



		SC00017346

		17:18

		17:26

		

		

		17:35

		

		18:37

		



		SC00017347

		17:41

		17:43

		

		

		17:46

		

		18:40

		



		SC00017348

		17:19

		17:27

		

		

		17:37

		

		18:29

		



		SC00017350

		17:16

		17:23

		

		

		17:27

		17:43

		18:08

		



		SC00017351

		18:08

		18:10

		

		

		

		18:37

		19:02

		19:05



		SD00017023

		19:11

		

		

		19:11

		

		

		

		19:28



		SD00017029

		19:27

		

		

		19:33

		

		

		

		



		SD00017342

		17:17

		17:23

		

		

		17:28

		

		17:50

		



		SD00017343

		17:17

		17:23

		

		

		17:27

		

		17:46

		



		SD00017344

		19:10

		19:13

		

		

		19:19

		

		19:23

		19:24



		SD00017346

		17:18

		17:26

		

		

		17:32

		

		18:31

		



		SD00017347

		17:41

		17:44

		

		

		17:47

		

		18:41

		



		SD00017349

		17:13

		17:15

		

		

		17:17

		

		17:22

17:30

		



		SD00019132

		17:22

		17:29

		

		

		17:37

		

		18:39

		



		SD00019164

		

		

		17:32

		

		

		17:55

		18:37

		



		SD00019224

		17:22

		17:30

		

		

		17:38

		

		18:38

		



		SE00017028

		17:25

		17:35

		

		

		17:43

		

		18:30

		



		SE00017029

		17:25

		

		

		17:36

18:00

		17:59

18:31

		

		18:44

		



		SE00017031

		17:14

		17:18

		

		

		17:22

		

		17:38

		



		SE00017342

		17:17

		17:47

17:25

		

		

		17:31

		

		18:27

		



		SE00017343

		17:16

		17:21

		

		

		17:25

		

		17:42

		



		SE00017344

		19:08

		

		

		

		19:11

		

		19:17

		19:19



		SE00017345

		19:30

		

		

		

		

		

		

		



		SE00017346

		17:18

		17:28

		

		

		17:34

		

		18:36

		



		SE00017347

		17:45

		

		

		

		17:48

		

		18:33

		



		SE00017348

		17:17

		17:24

		

		

		17:29

		

		17:58

		



		SE00017349

		17:12

		17:14

		

		

		17:17

		

		17:25

		



		SE00017350

		19:38

		19:40

		

		

		19:43

		

		19:48

		19:59



		SE00017351

		18:17

		

		

		18:20

		18:29

		

		18:40

		



		SE00019132

		17:24

		17:33

		

		

		17:45

		

		18:34

		



		SE00019164

		17:24

		17:32

		

		

		17:45

		

		18:34

		



		SE00019221

		17:22

		

		

		

		17:38

		

		18:38

		



		SE00019222

		

		

		

		18:45

		

		18:07

		

		



		SE00019223

		17:24

		17:31

		

		

		17:43

		

		18:36

		



		SE00019224

		17:24

		17:37

		

		

		17:47

		

		18:21

		



		SF00017023

		19:16

		

		

		

		19:20

		

		19:26

		19:28



		SF00017029

		17:53

		

		

		17:56

		

		

		18:43

		



		SF00017031

		17:16

		17:20

		17:54

		17:42

		17:24

		17:40

17:56

		18:13

		19:32



		SF00017342

		17:16

		

		17:23

		

		

		17:45

		18:17

		19:33



		SF00017343

		17:16

		17:21

		

		

		17:25

		

		17:39

		



		SF00017344

		19:08

		19:10

		

		

		

		19:23

		19:36

		19:43



		SF00017346

		17:15

		17:19

		

		

		17:23

		17:34

		17:59

		



		SF00017347

		17:41

		

		

		17:45

		

		

		18:41

		



		SF00017348

		17:20

		17:29

		

		

		17:35

		

		18:31

		



		SF00017349

		17:14

		17:18

		

		

		17:21

		

		17:38

		



		SF00017351

		18:17

		18:19

		

		

		18:22

		18:30

		18:42

		19:33



		SF00019132

		17:41

		17:43

		

		

		17:46

		

		18:17

		



		SF00019164

		17:41

		17:43

		

		

		17:48

		

		18:39

		



		SF00019221

		17:24

		17:31

		

		

		17:41

		

		18:14

		



		SF00019222

		17:24

		

		

		17:30

		

		

		

		



		SF00019223

		17:24

		17:32

		

		

		17:41

		

		18:33

		



		SG00017028

		17:24

		17:37

		

		

		17:45

		

		18:37

		



		SG00017031

		17:15

		

		

		17:16

		17:34

		

		18:05

		



		SG00017342

		17:16

		17:24

		

		

		17:29

		

		17:54

		



		SG00017343

		17:16

		

		

		

		17:24

		

		17:44

		



		SG00017344

		19:09

		19:11

		

		

		19:16

		

		19:21

		19:22



		SG00017345

		19:41

		

		

		

		

		19:50

		20:00

		20:05



		SG00017346

		17:14

		

		17:37

		17:18

		

		17:56

		18:15

		



		SG00017347

		18:45

		18:47

		

		

		18:50

		

		18:54

		18:55



		SG00017348

		19:04

		19:05

		

		

		19:08

		

		19:12

		19:20



		SG00017349

		17:15

		

		17:30

		17:23

		

		17:50

		18:43

		



		SG00017350

		19:28

		

		

		19:34

		19:52

		19:59

		20:04

		20:08



		SG00017351

		18:08

		

		

		18:10

		

		

		

		



		SG00019132

		19:23

		19:24

		

		

		19:27

		

		19:31

		19:36



		SG00019164

		17:58

		18:00

		

		

		

		18:11

		18:43

		



		SG00019221

		17:25

		17:33

		

		

		17:46

		

		18:45

		



		SG00019222

		17:25

		17:33

		

		

		17:42

		

		18:35

		



		SG00019223

		17:25

		

		

		

		

		17:42

		18:50

		19:05



		SG00019224

		19:27

		19:30

		

		

		19:33

		

		19:38

		19:50



		SH00017023

		17:22

		17:28

		

		

		17:39

		

		18:00

		



		SH00017028

		17:17

		17:23

		

		

		17:28

		

		17:55

		



		SH00017029

		17:21

		17:29

		

		

		17:41

		

		18:39

		



		SH00017342

		17:16

		

		17:19

		17:57

		

		17:44

		18:17

		



		SH00017343

		17:16

		17:23

		

		

		17:26

		

		17:52

		



		SH00017344

		19:10

		

		

		19:12

		19:21

		

		19:26

		19:29



		SH00017345

		19:27

		

		

		19:37

		19:51

		

		19:56

		20:05



		SH00017346

		17:13

		17:16

		

		

		17:18

		

		17:23

		



		SH00017347

		18:53

		18:55

		

		

		18:58

		

		19:05

		19:09



		SH00017348

		17:19

		17:26

		

		

		17:31

		

		18:14

		



		SH00017349

		17:14

		17:19

		

		

		17:21

		

		17:34

		



		SH00017351

		18:17

		18:19

		

		

		18:23

		

		18:44

		



		SH00019132

		

		

		

		18:45

		

		

		

		



		SH00019164

		17:13

		17:16

		

		

		17:18

		

		17:31

		



		SH00019221

		17:20

		

		

		

		17:36

		

		18:32

		



		SH00019222

		17:23

		17:30

		

		

		17:39

		

		18:36

		



		SH00019223

		17:24

		

		17:58

		17:31

		

		

		

		



		SH00019224

		17:13

		

		17:15

		

		

		17:27

		18:00

		



		SI00017023

		17:22

		17:30

		

		

		17:42

		

		18:38

		



		SI00017028

		17:22

		17:29

		

		

		17:41

		

		18:32

		



		SI00017342

		17:15

		17:20

		

		

		17:23

		17:37

		18:33

		



		SI00017343

		17:13

		17:17

		

		

		17:18

		

		17:30

		



		SI00017344

		19:16

		19:18

		

		

		19:21

		

		19:27

		19:30



		SI00017345

		17:12

		17:15

		

		

		17:17

		

		17:22

		



		SI00017346

		17:13

		17:16

		

		

		17:18

		

		17:28

		



		SI00017347

		18:45

		

		

		

		

		18:57

		19:15

		19:30



		SI00017348

		17:19

		17:26

		

		

		17:30

		

		18:29

		



		SI00017349

		17:25

		17:35

		

		

		17:44

		

		18:31

		



		SI00017350

		17:54

		

		

		

		

		

		

		



		SI00017351

		18:17

		18:20

		

		

		18:31

		

		18:52

		18:56



		SI00019132

		19:24

		

		

		19:38

		

		

		

		



		SI00019164

		19:16

		19:18

		

		

		19:21

		

		19:24

		19:26



		SI00019221

		17:20

		17:28

		

		

		17:36

		

		18:29

		



		SI00019222

		17:19

		17:29

		

		

		17:40

		

		18:24

		



		SI00019223

		17:19

		17:29

		

		

		17:34

		

		18:06

		



		SI00019224

		19:27

		19:29

		

		19:31

		

		

		

		



		SJ00017023

		19:04

		

		

		

		19:07

		

		19:12

		19:15



		SJ00017028

		17:17

		17:24

		

		

		17:30

		17:53

		

		18:28



		SJ00017029

		18:08

		18:10

		

		

		

		18:37

		19:02

		19:05



		SJ00017031

		19:29

		

		

		19:52

		

		19:45

		

		



		SJ00017342

		17:15

		17:22

		

		17:47

		17:27

		

		18:12

		



		SJ00017343

		17:15

		17:20

		

		

		17:24

		

		17:45

		



		SJ00017345

		18:52

		18:54

		

		

		18:56

		

		19:03

		19:06



		SJ00017346

		17:13

		17:17

		

		

		17:19

		17:29

		18:22

		



		SJ00017347

		18:52

		

		

		

		18:57

		

		19:01

		19:09



		SJ00017348

		17:19

		17:29

		

		

		17:35

		

		18:29

		



		SJ00017349

		17:32

		17:37

		

		

		17:48

		

		18:40

		



		SJ00017351

		18:39

		

		

		

		18:43

		

		18:48

		



		SJ00019221

		17:18

		

		17:18

		

		

		17:46

		18:37

		



		SJ00019222

		17:18

		

		

		

		17:29

		

		18:04

		



		SJ00019223

		17:18

		17:25

		

		

		17:29

		

		18:03

		







[bookmark: _Toc305713205]6. DISASTER BEHAVIORAL HEALTH FORMS



Radiological Event Mental Health Discharge Form



Participant name:



Address:



Contact numbers:  



Home		Cell		Work



Mental Status Exam completed (Green/Orange):  Y – N – Unable to complete (see next page)



Triage Code:  	Blue 		Green		Orange



Family support identified: 		Y – N – Unable to assess



Any identified mental health hx:  	Y  -  N – Unable to assess



Suicidal ideations:	Y – N  -- Plan developed --- Code Green or Code Orange



Homicidal ideations:   Y – N  -- Plan developed --- Code Green or Code Orange



Individual oriented x 4 (Circle):  Person – Place – Time – Circumstances



Safety plan developed:  Y – N – Unable to complete



|_|  Individual can be discharged with follow referral information; stress management   information and self-care information:  



|_|  Individual needs brief intervention; safety planning; and referral for tertiary mental health services:  



|_|  Individual requires immediate intervention and referral to on-site community mental health services or law enforcement intervention.



Mental Health Clinician: _________________________License #____________
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Limited-Scale Community Reception Center Drill
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Appendix E: Exercise Evaluation Forms:
Station-Specific Evaluation





Appendix E	2 	CDC/FDOH





APPENDIX E: EXERCISE EVALUATION FORMS:
STATION-SPECIFIC EVALUATION

[bookmark: _Toc302985530]STATION 1: INITIAL SORTING

Overview

The initial sorting station determined the appropriate triage of individuals that presented to the Community Reception Center (CRC), on the basis of their case scenarios.  Staff identified those who had urgent medical needs, high levels of contamination, special needs, or prior decontamination.

Strengths

Strengths were as follows:

Excellent organization of the exercise, despite the diversity, size, and first-time status for this type of event;

Professionalism and skills of participants;

participants’ preparation; and

team members’ consistent use of the stress triage model to appropriately identify stress levels of participants.

Areas for Improvement and Solutions

Areas for improvement, or solutions, are as follows:

Lay the CRC flow diagram over a planned layout of the specific CRC facility, and distribute the version with the overlay to participants.

Initial surge (only two personnel’s questioning actors) would need more staff for adequate processing.

Staff remained static and did not ”move” along the line of victims waiting to be processed.  If the line becomes long and the wait in line becomes significant, injured personnel may have to wait a long time in line.

The colored dots used to mark patient contamination on forms did not stick well; consider using colored markers instead.

Build in breaks for staff working in non–air conditioned environments.

Some disaster behavioral health team members had signs identifying them, whereas others did not.

Suggestions and Additional Observations

Flow and setup suggestions and observations for Station 1 are as follows:

Make the initial sorting line of victims straight rather than snaking, to avoid possible additional contamination.

Use colored tape on the floor for victims to follow, telling them to “follow the red line, please”; these colored lines could also match the colors on the CRC flow diagram.

Instruct the unit leaders to be more flexible in reassigning personnel within their units.

Place the portal monitor at the entrance of initial sorting for gross contamination.

Have sorting personnel move along the line to search for victims needing first aid, instead of staying in place waiting for the next person to come to them.

It would have been very helpful to do a walkthrough (from a victim perspective) of entire process up front (would have identified glitches and trained all disciplines on each role).

An emergency medical services participant suggested a separate disaster behavioral health crisis area (as opposed to the first aid area, where medical care is provided).



One logistical observation for Station 1 was that wristbands used for the patient tracking system may not work with children (too big) and may not work if wet.

[bookmark: _Toc302985531][bookmark: _Toc304376499]STATION 2: CONTAMINATION SCREENING

Overview

Individuals were monitored for external contamination. Staff used a combination of partial-body and full-body screenings, using either handheld detectors or portal monitors, to screen for contamination.  Those who were contaminated went to the Wash Station for decontamination; those who were not contaminated went to Registration.

Strengths

Strengths were as follows:

· Contamination screening was well organized and conducted.

· Leadership of key personnel was excellent (i.e., portal monitors and escort personnel).

· Participants adapted to changes that they encountered. 

· Turnout for the drill was excellent.

Areas for Improvement and Solutions

Areas for improvement, or solutions, are as follows:

· Provide more staff during initial surge, in order to survey victims for contamination.

· The second backup of actors affected initial sorting because room in the line for the waiting actors ran out. Initial sorting was asked to slow the sorting in order to allow contamination screening to “catch up.”

· The population became backed up in “choke points”; survey personnel were too slow in performing survey techniques.

· At times, players were being stopped and were waiting in front of the portal monitor; there were not enough escorts to take players to the clean zone screener.

· Contamination control should be improved for players standing in line; instruction to refrain from touching other victims while standing on line was lacking.

· The Contamination Screening Station needed at least one or two more controllers.

· CRC forms were all missing information from this station; provide more explanation during training about forms and how to complete them appropriately.

Suggestions and Additional Observations

Flow and setup suggestions and observations for Station 2 are as follows:

· A head scan was done in the first part of the station and quickly became a slow point of the station. A correction may be having two people doing head scans for every portal monitor.

· From the First Aid Station to the wash area, there was not a clearly marked path for individuals to follow.

· If someone is in the clean area and needs first aid and is not transported to a hospital, he or she needs to go back through screening and not directly back to the clean area, in order to avoid possible contamination of the clean side.



Operational suggestions and observations for Station 2 are as follows: Participants knew by reading the actor/victims papers whether they were contaminated. A colored wristband system could be used instead (e.g., blue wristband for clean and red for grossly contaminated), and the key information could be closely controlled. In the next station a key could contain more detailed information for that station (e.g., a red band would indicate 1500 counts per minute [CPM] of contamination).

[bookmark: _Toc302985532][bookmark: _Toc304376500]STATION 3: WASH

Overview	

Individuals were able to decontaminate themselves at the Wash Station. Some individuals required only minimal decontamination, such as washing their hands or removing their outer layer of clothing.  Screening staff in the Wash Station checked individuals for contamination after they decontaminated themselves. If contamination was still present after two showers, the individual was sent to the Radiation Dose Assessment Station.

Strengths

Strengths were as follows:

· The exercise had good strike team representation.

· There was language assistance available for non-English speakers.

· Everyone worked well together and tried very hard to do a good job.

· Participants were engaged throughout the exercise.

· Participants were good at adjusting “on the fly.”



Areas for Improvement

Areas for improvement are as follows:

· Several GM scanners should be available, together with individuals to assist in giving showering instructions to the contaminated victims.

· GM scanners need more training on duties and equipment.

· Better-defined roles for scribes and escorts should be provided.

· Epidemiological Strike Team should be considered to be together as a unit; no incident command structure staffing chart.

· Job Action sheet and quick briefing needed at the Wash Station portal.

· Assigned unit leader should have verification of training to operate portal monitor in the wash area.



Suggestions and Additional Observations

A flow and setup suggestion for Station 3 is to clear the bathroom for collecting urine specimens (corrected/simulated).



A staffing and training suggestion for Station 3 is to provide an escort for each person after wash (corrected with Medical Reserve Corps assistance—may need additional help).



[bookmark: _Toc302985533][bookmark: _Toc304376501]STATION 4: FIRST AID

Overview

Individuals with urgent medical needs went to the First Aid Station for medical care and transport to a medical facility or alternate care site.  An urgent medical need is defined as any medical condition that requires immediate medical attention.  For the exercise, this included cardiac arrest, heat injuries, or open wounds that could be contaminated or become contaminated in the CRC.



Strengths

Strengths were as follows:

· Aid station layout and patient flow were adequate.

· Patient history, vitals, and radiation surveys were adequate.

· The assigned staff were eager to take patient history, take vitals, provide first aid care, and conduct radiation surveys.



Areas for Improvement

Areas for Improvement are as follows:

· There is a need for two participants (scanners): one, a GM scanner; the other, a barcode scanner. Both were referred to as “scanners”; change the name of one of them to prevent confusion.

· No law enforcement was available for the Baker Act (outside the scope of the drill).

· There should be more explanation during training about forms and how to complete them appropriately.

· There should be a portal monitor at the first aid exit.



Suggestions and Additional Observations

Operational suggestions and observations for Station 4 are as follows:

· A “difficult” patient was taken to a corner area and “talked down.”

· Have more patients being “hypothetically” transported to a hospital.

· Walking wounded stopped at the triage table first, whereas more serious patients appeared to go directly to a bed.



Flow and setup suggestions and observations for Station 4 are as follows:

· There may be need for a clean and hot zone inside first aid.

· It should be determined whether a patient at first aid should go through portal monitoring if he or she is clean in first aid.

· Separate areas are needed for medical and disaster behavioral health first aid.

· Radiation surveys in first aid could be a fast scan to help facilitate patients through first aid more quickly.



[bookmark: _Toc302985534][bookmark: _Toc304376502]STATION 5: REGISTRATION

Overview

After being screened for contamination or decontaminated at the Wash Station, individuals who were free of contamination registered with public health staff at the Registration Station. The Merlin System was used to digitally record the collected data.  Information collected included: demographic information, destination, proximity to event, and time in affected area. The information collected at this station was used to identify people who needed immediate follow-up at the Radiation Dose Assessment Station.  

Merlin Overview

Merlin is the Florida Department of Health’s PHIN-compliant, Web-based repository of reportable disease case reports, which is accessible to all registered users within the Florida Department of Health. One of its features is the ability for a user to create a separate module for entering case reports due to outbreaks of diseases or exposures that are not otherwise reportable and to track patient specimens.  The availability of the Merlin Outbreak Module enabled more prompt electronic reporting of information collected on paper forms, as data were entered within the CRC itself.  Persons staffed for data entry/analysis were already familiar with the module since that skill is a component of their regular job duties; ultimately, 41 records were entered.



Data entered into Merlin can be exported, and a line list can be generated with widely available spreadsheet software, such as Microsoft Excel, or the data can be further analyzed with the use of statistical software such as SAS. Although the data entry was performed at the CRC during this exercise from data collected with a paper form, a Merlin user with secure Internet access can enter data from any location, including an additional CRC that may have been opened as part of a larger incident, for example.  Similarly, data analysis can be performed by any Merlin user, either onsite or at another location.  Once entered, the individual case reports can serve as a registry for long-term population monitoring.



Strengths

Strengths were as follows:

· Availability of an online electronic system (Merlin) Outbreak Module for data entry enabled more prompt electronic reporting of information collected on paper forms. 

· Computers with air cards and access to the Department of Health reporting database, Merlin, were available for epidemiologists to enter and analyze data live. A module reflecting the fields from the CRC form was used to enter data.

· Interviewers demonstrated great attention to detail in filling out and reviewing forms Epidemiological Strike Team members implemented a system to check for completion of forms and processes. Scanners at discharge stations reviewed forms for completion and referred victims to prior stations as indicated.

· Station 5 was staffed with trained epidemiologists to enter and analyze data after just-in-time reassignments were made on the basis of asset typing by Epidemiological Strike Team members.

· Chain-of-custody forms were used in Station 6, Radiation Dose Assessment, for specimen collection, according to appropriate guidelines.



Areas for Improvement

Areas for improvement are as follows:

· There was not enough availability of laptops and working air cards or broadband Internet connections and virtual private network connections; county health departments should monitor the availability of these items and ensure functionality in the field; Information technology support staff should be available within the CRC.

· Completion of data collection forms was inconsistent (See Appendix E for complete form analysis) across stations and staff; communication to all staff in all stations was lacking for key fields that should not be left missing; staff need to be available to check forms for completion at each station.

· CRC structure may need more staff available in the registration station and more staff and space available in the discharge station to avoid lengthy wait times for victims. 

· Closer monitoring is needed of persons and equipment that move between the clean and contaminated control zones without don/doff of PPE; an instance was observed in which neither security nor traffic control restricted a person’s movement between the two control zones.



Suggestions and Additional Observations

Data collection and data entry observations and suggestions for Station 5 are as follows:

· Barcodes did not stick well on forms.

· It would be helpful to have a field on the form that indicates which staff member collected and recorded certain information.

· Staff needed instruction on how to prioritize data entry once they were overwhelmed and unable to enter all forms.



One logistical suggestion for Station 5 is that Eltron label makers be provided for Epidemiological Strike Team cache.



Flow and setup suggestions and observations for Station 5 are as follows:

· A numbering system is needed for the wait area for victims, in order to keep them from crowding around registration staff, and more staff are needed at registration.

· Registration was unclear with regard to which stations victims were coming from, and a subject matter expert requested instruction on CRC flow.

· As staff are pulled into a station from another area to assist with overflow, someone needs to be available for just-in-time training.



Operational suggestions and observations for Station 5 are as follows:

· Clipboards were observed to be piled up on interview tables—assigning a “floater” is recommended to return supplies to the Distribution Station after decontamination. Resources utilized by the Behavioral Health Team were very informative and useful. One behavioral health counselor was observed reviewing the CRC form with a victim. It was reported by participants that actors were not familiar with skits.

· Resources used by the behavioral health team were very informative and useful.



Staffing and training suggestions and observations for Station 5 are as follows:

· Ensure that persons are assigned to stations on the basis of expertise.

· Registration staff needed clarification on how to deal with and interview minors.

· Overall training is recommended on the flow through each area so that all staff understand what is happening in each area.



One communication observation for Station 5 was that the branch manager’s meetings with unit leaders were well conducted and informative. The visual aids, such as the large laminated flow chart, were valuable resources. Hand signals established by the Radiation Dose Assessment Unit Leader were very useful in determining the needs of the responders (e.g., a “high five” indicated that everything was good, and “one finger up” indicated that assistance was needed.

[bookmark: _Toc302985535][bookmark: _Toc304376503]STATION 6: RADIATION DOSE ASSESSMENT

Overview 

The Radiation Dose Assessment Station was used to screen individuals for internal contamination, assess radiation exposure, assess the need for bioassay, assess the need for treatment, and prioritize individuals for short-term follow-up.

At this station, a radiation dose assessment software package was used to provide an option to assist first responders and medical professionals on the scene of a radiological or nuclear incident.  These tools are designed primarily for prompt use after a radiation incident to facilitate collection, integration, and archiving of data obtained from exposed persons. 

A variety of input screens can be found that would allow users to enter different types of data, including demographic, clinical, and radiological. Different Windows-based tools are available on the market, and there are specific packages developed for use on hand-held personal digital assistant devices.

The appropriate use of these resources will depend on timely, accurate dose information collected by direct-read radiation detection methods. Finally, these tools are not meant to serve as a substitute for treatment decisions by physicians and other trained healthcare professionals, but only to assist the professional in interpreting the data.  



Strengths

Strengths were as follows:

· This exercise provided an excellent opportunity to understand the process of moving people through the station.

· Ability existed to detect bottlenecks, need for additional staff, and cultural needs of clients.

· There were enough actors to reveal flaws in the system, but not enough to stop the process.

· Providing two shifts of actors through the CRC provided a challenge to the exercise participants.

· Participants received adequate training prior to and on the day of the drill.

· Pictorial step-by-step instructions were available at the station, for reference.

· The unit leader consulted a subject matter expert prior to the exercise for proper documents and sample packaging. 

· The availability of the Merlin Outbreak Module allowed the creation of a disease registry, generated disease tracking data, and allowed participants to link specimens with cases by using a method that was similar to one they use daily.

· The majority of participants were able to conduct the interviews required during the drill because the interviews were similar to their daily activities.  The other participants received sufficient training in such techniques prior to the drill.

· Case characteristics were already established because of the availability of the CRC form.

· Packet shipping instructions were complete and readily available for urine specimens .

· The tracking system seemed like a good tool.

· Internal dose assessment software and meters were easy to use, leading to very prompt assessments.

· Team leaders and staff adapted quickly to modify procedures or find additional resources as problems were encountered during the exercise.



Areas for Improvement

Areas for improvement are as follows:

· Initial surge of contaminated victims created long lines and wait times.

· Speakers of Spanish are needed, people who speak the language of the clients.

· The need exists to learn crowd control; the surge involved worried and anxious populations.

· Some participants involved in case interviews entered incorrect crucial information onto the CRC form:

Participants stated that key portions of the form were difficult to interpret or follow, specifically Question F6, which directed participants to refer back to the response for D7 and Question F4.  The exercise participants should be contacted to solicit recommendations on how to make these sections easier to understand.  

Participants stated that they should have had more time to review the form ahead of the exercise start time.

Just-in-time training on how to use the CRC form should be expanded and given to each particular station to help participants better understand expectations.

An initial surge of cases requiring a bioassay resulted in an insufficient number of interviewers who were themselves still unfamiliar with the flow of the CRC form.

Data entry could be facilitated by automatically populating the response to Question F6 in accordance with a “yes” response to any of the specified inclusion questions.

· A dedicated participant for entering specimen information onto a manifest sheet was not always available, so some crucial information was incorrectly recorded by the remaining participants, or was left incomplete until there was an opportunity to retrieve the information from the original completed CRC form. The unit leader should not have reassigned the participant who had been entering the information to be an interviewer; furthermore, the unit leader should have alerted the remaining participants about the reassignment and instructed them to wait for the other participant to return rather than enter the information themselves.

· Both the lab specimen’s barcode and the patient tracking barcode had to be used, and then a cross -reference system was needed. More pull -and -stick labels are perhaps needed.

· Appropriate supplies to ship urine samples are needed; guidance was given via the CDC documents, but there were not enough supplies on hand.

· Better physical separation should be provided between the victim being scanned for internal contamination and other victims waiting to be scanned for internal contamination. Internal dose assessment staff did not separate the victim being scanned from those waiting.

· The internal function of dose assessment should be better integrated. There was insufficient cross-training of staff or disciplines working the different areas inside the Dose Assessment Station.

· Observations about radiation detectors, dose assessment for internal contamination, and CPM as opposed to µR/hr were as follows: The computer internal dosimetry software program indicated that the format for the internal contamination reading be entered into the computer in CPM. Three of the four radiation detectors read in microR/HR and not CPM; therefore, it appeared that three of the detectors were of no use.. However, after asking more questions of those that installed the program, participants assigned to Station 6 were able to deduce that the computer program was expecting the input to be in microR/hr instead of CPM for the particular instrument that was being used. The question remains whether or not one can input CPM readings into the computer from another instrument and obtain the proper information from the program. Additionally, the information on the green Actor sheet indicated the internal DOSE dose in CPM. So, if the computer was expecting an input in microR/hr and not CPM, then the input of CPM and not microR/hr was incorrect.  Additionally, if a person obtains a reading of millR/hr and not micro-R/hr, then he or she will need to convert the reading prior to entry into the computer. It is therefore important that a very knowledgeable person in radiation dose rates be stationed at this position.

· Although the Florida Bureau of Radiation Control has yearly calibration checks of its equipment, it was never determined at what point the radiation detectors were actually checked for calibration dates and source prior to use in the exercise.



Suggestions and Additional Observations

Form and documentation suggestions and observations for Station 6 are as follows:

· The urine sample number and the person identification number (ID) should be made identical.

· There was some confusion about filling out the paperwork, with regard to who was supposed to fill out which section and when. Much of the paper work was filled out in Dose Assessment when it should have been filled out previously. This was mostly a problem with those individuals that were not coming from the showers but from the waiting area, where they had started noticing symptoms.

· The CRC form needs spaces for interviewer ID so that the interviewer can be contacted if a questionable entry is identified.



Flow and setup suggestions and observations for Station 6 are as follows:

· There was no system for knowing who was next in line for discharge.

· The general flow through the Dose Assessment Area could be better arranged. As it was set up, there was not a flow in one general direction but more of a “U” shape, which was somewhat cumbersome. Additionally, the area could have been larger.

· There is much paperwork and many samples taken in the area, and it takes a while to process a person through the Dose Assessment area. This resulted in some backup, so a waiting area had to be created.

· Having two registration stations caused some confusion.

· Whenever actors were referred to Station 6 from Station 5, the Epidemiological Strike Team participants indicated that it would help if someone from Station 5 could accompany participants momentarily in order to explain to the Epidemiological Strike Team members why they were being referred there. 

· It was noted that the first “internally contaminated” patients took about 45 minutes in Dose Assessment Station 6.

· It was noted that the second “internally contaminated” patient took about 20 minutes in Dose Assessment.



Operational suggestions and observations for Station 6 are as follows:

· It is unclear who covers the waiting area—should it be Registration or Dose Assessment?

· Prior to the exercise provide an instruction sheet that describes “what to expect.”

· The team benefited from the presence of a subject matter expert from CDC who reviewed the chain -of -custody procedure with them, which made it difficult to assess whether they would have performed this satisfactorily without her input.  Special crime tape from the Department of Health, Bureau of Laboratories, was supplied; it was different from the type the epidemiological team used in the illustrated instructions, which created some confusion over whether it was proper to use.

· Two major exercise artificialities were observed that likely influenced the results:  (1) many actors arrived at Dose Assessment with incomplete CRC forms, resulting in even more confusion among the Epidemiological Strike Team participants there; and (2) staffing at Dose Assessment would have been adequate for this drill if all actors requiring specimen collection had not been grouped together initially, because such grouping  was unrealistic and caused unnecessary confusion among the participants .

· Participants involved in handling specimens were also observed handling the CRC form, which may have resulted in those forms’ becoming contaminated.



Staffing and training observations and suggestions for Station 6 are as follows:

· There is a need for more people who can escort; exercise participants would tell victims that they were clean, and then victims thought that they could leave.

· There was some confusion about the meaning of the colored stickers used to label patient forms.  Exercise participants would have benefited from a more thorough explanation of the different colors used.

· Special transport of a victim to a hospital was needed, but, because of language barriers, she became “lost” in the system.

· The behavioral health participants provided an important adjunct function to the interview process.

· The team with the contamination survey instruments at Station 6 was wellplaced. 

· There were a sufficient number of Epidemiological Strike Team participants for an incident involving a similar number of victims at one location, but not for a larger incident that may involve multiple CRC sites within a broader geographical area. 



Logistical suggestions and observations for Station 6 are as follows:

· Taller numbers on easels are needed for people to easily see stations.

· More chairs are needed in the discharge waiting area.

· It was difficult for participants to peel stickers while wearing gloves.

· People need to drink water while role-playing.



One communications observation for Station 6 was that a signal was given that a person needed assistance, but it was unclear who supposed was to respond.

[bookmark: _Toc302985536][bookmark: _Toc304376504]STATION 7: DISCHARGE

Overview

Staff at the Discharge Station assessed the need for counseling and provided referrals for further care.  Staff here also provided information for people who were being discharged to their homes and facilitated placement in a public shelter.



Strengths

Strengths were as follows:

· There was good coordination among agencies and teams.

· It was a well-planned and organized exercise.

· Disaster behavioral health staff at the station cooperated, were flexible, and were efficient.



Areas for Improvement

Areas for improvement are as follows:

· Victims at Station 7 did not show evidence of realistic symptoms or a sufficient variety for triage skill training.

· More tables are needed for people to fill out their mental health forms.

· Victims should be directed to tables to fill out forms prior to being seated in the waiting area.

· Not all victims need mental health status assessment or counseling.

· The Discharge Station was a major “bottleneck” in the drill because of the behavioral health component. A more specific and targeted approach for disaster behavioral screening and assessment is needed in order to reduce discharge time. Notably, the “bottleneck” began at the Registration Station; several additional staff were added to Registration, which moved the “bottleneck” to the Discharge Station.



Suggestions and Additional Observations

Operational suggestions and observations for Station 7 are as follows:

· At least one survivor, victim, or volunteer that went through the drill was armed. No one detected or asked the question, “Are you carrying a weapon?” A metal detector, as well as a radiation detector, is needed.

· There was some concern about tracking of the radioactive sources used in the drill.  For future drills, it is strongly suggested that an individual with a detector be stationed at the point at which victims exit the drill.

· Ensure that all scenarios identify points or individuals during the drill that require the source of contamination to be removed from the actor. For example, in the drill the sources were removed at the Wash Station. If a scenario had called for a victim to proceed directly from the medical area to a hospital, source retrieval would have been bypassed.

Staffing and training observations and suggestions for Station 7 are as follows:

· Just-in-time-training trainers unfortunately ignored about half their audience—the screen was not visible to those in the "clean" end of the bleachers, and the first speaker spoke the entire time with his back to them and in an inaudible voice.

· Additional training should be offered on the effects of radiation exposure, and realistic expectations should be understood by those expected to counsel or reassure survivors (e.g., a one -page handout specific to radiation exposure symptoms would be useful so people would have a better idea of what to expect, which is one of the key principles in psychological first aid, and such training would give those trying to be helpful something more to offer than hollow assurances such as "You'll be okay."

· Revise triage methods to maximize the use of licensed mental health responders.

· Law enforcement is needed at entrance and exit and at separation of clean and dirty areas.
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[bookmark: _Toc302985538][bookmark: _Toc304376506]INCIDENT MANAGEMENT TEAM

Strengths

Strengths were as follows:

There was great support from the entire Incident Management Team (IMT). Some individuals were missing because of illness or being called out by their organizations.  Even with these few absences, the team quickly melded into action.

The Incident Command System (ICS) quickly proceeded smoothly, and planning process was done according to the "planning P."

The entire group melded into a well-organized team even though there were multiple disciplines, jurisdictions, and levels of radiological expertise in the team.

Subject matter experts were quickly identified to provide technical answers to questions during the planning process and through the joint information center.

A press conference was established in front of the facility away (Orange TV played mock media for the exercise).

Communication went well among the team.

The exercise was an excellent training opportunity for persons with limited experience in some positions.

The team established incident management immediately.

Easy identification of roles and responsibilities was accomplished with labeled vests and vehicles.

Incident command was established by IMT.

There was good use of personnel on scene to establish a command structure to manage the incident and meet objectives.

Discussion of information about IMT was excellent for establishing branches, groups, and divisions needed to manage the incident.

There was good separation of the team for the Incident Command Post, bases, camps, staging areas, and the like.

The incident objectives, priorities, and operational periods were easily developed by the entire IMT team.

Areas for Improvement

Areas for improvement are as follows:

The IMT needs to have an ICS tool kit placed on a jump drive.  This will eliminate different formats of ICS forms.

IMT members should bring laptops, printers, and the like when deploying to an incident.  Some of the equipment in the Mobile Command Units (MCU) did not function as expected.

One laptop and printer should perhaps be assigned to the IMT at all times for immediate deployment.

Uniforms for the IMT were purchased during the winter.  The IMT will seek funds to purchase short -sleeve shirts for summer deployments.

The IMT must aim to exit the mobile command units as soon as the team arrives on scene. Although the MCUs provide some space, it is limited.  Even with three MCUs, the quarters were “tight.”

Marketing should be conducted to obtain more Finance/Administrative Section Chiefs for the team.  Also, a Finance person should be sought from the location requesting the IMT assistance.

Standard requisition forms should be provided for the IMT team and its members.  Work should be done with the Florida Department of LE and the Florida Department of Emergency Management to obtain a formal request.

Google Docs and possibly Google position -based accounts would eliminate confusion because of various types of e-mails and firewalls from various organizations.

The US&R team should be worked with closely in order to determine what resources the IMT can provide to the US&R during exercises and deployments

Suggestions and Additional Observations

Suggestions and additional observations are as follows:

The staging area was only identified and not practiced. Practicing may be a good exercise in the future for IMT.

Maps in the command trailer should be posted in a better place so that they are easier to work with (planning map is located next door).

A wireless printer would help with process and increase work efficiency.

There was good face -to -face interaction between the PIO liaison, the CRC manager, and IMT.

[bookmark: _Toc302985539][bookmark: _Toc304376507]EPIDEMIOLOGICAL STRIKE TEAMS

Strengths

Strengths were as follows:

Epidemiological Strike Teams were well equipped for the exercise, with adequate reference materials and guidelines from credible sources, such as the Centers for Disease Control and Prevention, and pertaining to radiological exposures to distribute to responders and victims.

Epidemiological Strike Teams had adequate resources to respond to the event, including computers with air cards and access to an electronic database for live data entry and analysis, specimen collection, packaging and shipping supplies, and personal protective equipment. Some areas for improvement were identified.

Epidemiological Strike Teams had skilled responders capable of performing assigned duties.

Epidemiological Strike Team members received training on radiological exposures prior to and on the day of the drill.

The Epidemiological Strike Team demonstrated great flexibility and adaptability in response to changing conditions such as bottlenecks; traffic worker and data entry worker became interviewers when the actors who were waiting to be interviewed started backing up.

Epidemiological Strike Team members received adequate training prior to and on the day of the drill.

Recommendations

Recommendations are as follows:

It is recommended that consultation with the Regional Epidemiological Strike Team Coordinator occur when assignments are made for Epidemiological Strike Team members, to determine available team members and level of asset typing. The regional Epidemiological Strike Team Coordinator assembled the available team upon notice of the event, and the Epidemiological Strike Team Leader made assignments of team members on the basis of asset typing, experience, and skill sets. 

Treatment should be indicated for radiological events. This information should be included in the After -Action Report to educate participants.

Response teams were unaware of the treatment indicated for exposure to the agent and of the process for providing treatment. Since response to radiological events is not common for Epidemiological Strike Teams, further exercises involving radiological agents, including the process for providing treatment and prophylaxis, would be beneficial to enhance capacity to respond to such events.

Epidemiological Strike Teams should compile a resource list for packaging and shipping biological specimens (i.e., vendors for dry ice, contact information for State Bureau of Laboratories and Centers for Disease Control and Prevention, and name and location of local shipping vendors such as Federal Express, United Parcel Service, and the United States Postal Service). Although resource lists may not be all -inclusive, they would provide valuable information needed for rapid response during an event. The Epidemiological Strike Team performed well in locating shipping supplies just in time, such as the dry ice from a local grocery store and shipping supplies from the Bureau of Laboratories in Jacksonville, upon notification of the event. The team also located the nearest shipping vendor contracted with the Department of Health, Federal Express, via Google, and specimens were shipped expeditiously.

Communications to unit leaders and responders should be improved, with clear instructions on completing forms and process flow, including documentation of which interviewer completed which section of the form, in case information is missing or illegible.

Clients should be prioritized through stations, particularly those requiring a medical evaluation.

One participant recommended roping off sections for improved traffic flow.

Clarification and training for processing minors are recommended. 

Recommend improved adhesive to attach barcodes to interview. Participants were confused about the number of barcodes available to attach to forms and the victim’s wristband.

· Further training on ICS structure and chain of command within the CRC is recommended.

Controller requested tape to attach a barcode to an interview form. The controller was referred to the deputy branch director for the “clean” area to make the request. Chain of command was reviewed for ICS structure for the event.

Reports were received of broken chain of command and instructions received outside of chain of command, as well as conflicting instructions received from the deputy branch director.

· Onsite information technology support is recommended.

Although air cards and laptops were available for live data entry and analysis, the team experienced technical difficulties with activating the air cards and accessing the Merlin database. Reception was sporadic. The availability of broadband Internet connections would be more useful.

With the current system, only 41 completed data sheets were entered at the event.

Improved technical support and increased staffing at the data entry station would likely expedite data entry and analysis to identify critical findings timely, for a more rapid response.

· Reallocation of staffing for adequate span of control and to accommodate surge is recommended.

The unit leader over Registration, Data Entry, and Discharge Stations had up to 16 members in her span of control, which led to difficulties in controlling the area and assessing needs.

Participants requested further staffing for escorts to be available to give reports on victims to the next station for improved routing and flow. Escorts were rushed to return to stations in this exercise.

Waiting areas were created just in time to accommodate the surge of victims in Stations 5, 6, and 7; however, the flow was reported as awkward and disorderly.

Suggestions from participants included roping off sections for improved flow and using a numbering system.

GENERAL OBSERVATIONS AND SUGGESTIONS

Forms and documentation observations and suggestions are as follows:

Develop and provide at CRC a one-page overview regarding radiation exposure, symptoms, and treatment.

The registration form was not user -friendly for staff or the supervisor.



Flow and setup observations and suggestions are as follows:

Changes in staffing at any station should be evaluated for downstream impact (e.g., backlog at registration led to additional staff members’ being assigned to registration; this was not communicated and simply transferred the backlog to discharge).

The space provided for the drill resulted in compression of the activity sites.  In future drills or events, space allocation will be critical to reduce congestion, cross-contamination, and noise issues.   While we were limited in space that the school provided, the stairs and landing used for registration were cramped and provided a safety risk for falls.  An inside open area would have provided better flow and faster registration.  If a school is used for the reception site scenario, intake and contamination zone activities are best served in a gymnasium and clean zone activities are best in a cafeteria area.  This would gives more space, focus functionality and purpose, and reduce the stress effect of crowding on both victim and responder.

Planning also needs to address volunteer/staff registration areas for ease of access, environmental (heat) issues, and safety/crowd control for better management and flow.

A co-located Behavioral First Aid Counseling unit should be established with Medical/First Aid.  Initial planning called for 4 to 5 patients with medical issues, but of the 26 persons seen, over 16 victims were sent to First Aid for behavioral issues alone as opposed to medical ones, including 6 Baker Act hospitalizations who should have been better managed by the behavioral health specialists on site (psychologists).  It may have been better to co-locate these professionals in the Medical unit for treatment of high -risk clients instead of discharging and triaging those clients, which required a higher level of care there from discharge.  First Aid needs to be located in a quieter and more controllable area for both exercise and real situations, with consideration for patient transport requirements.

Representatives from the local hospital reported that hospital plans are in place to receive and process patients exposed to radiation. It is recommended that the response team receive hospital plans for review and coordinate exercising in future drills prior to the actual event.

This drill offered an opportunity for agencies from multiple disciplines to plan and interact together in an event of public health and national security significance. Many lessons were learned and acquaintances made with key partners. This was a well-planned and executed exercise.



Staffing observations and suggestions are as follows:

Law enforcement presence is needed at CRC.  The scenario was an intentional release, which would make the CRC a prime target for a secondary attack. (Law Enforcement was outside the scope of this drill).

During the just-in-time training that was provided the morning of the exercise, only about half of the audience could see the presentation slides or hear speakers.

It is recommended that prior to beginning the exercise all participants simulate a participant’s going through each station (which would educate all and uncover transition issues).



One logistical suggestion is to develop signage or written materials for individuals with hearing impairments (outside of the scope of this limited-scale drill).



One operational observation is that the designation of Station 7 as Discharge is misleading—maybe call it Discharge Counseling or Referrals/Discharge.



Communications observations and suggestions are as follows:

The scenario indicated that 6 to 12 hours elapsed between events and setup of the CRC.  Most would have showered. A risk communication message related to self-decontamination should be developed.

In many instances there were process discussions/disagreements in front of victims—this gives the impression of incompetence and causes additional stress to victims.  These types of conversations should occur away from victims’ hearing.





After-Action Report / Improvement Plan	East Central Florida Regional Planning Council

(AAR/IP)	FDOH Limited-Scale Drill



Appendix F	2 	FDOH

Appendix F	7 	FDOH

[bookmark: _Toc304376509]

Limited-Scale Community Reception Center Drill









[image: Description: C:\Documents and Settings\April.ECFRPC\Desktop\ECFRPC Work projects\FDOH_CDC Radiation Drill\RDSTF New Image reduced.JPG][image: Description: J:\LOGOS\ECFRPC NewLogo\JPG\ecfrpc600dpijpg.jpg]



[image: Description: Florida Department of Health]



Appendix G: Participant Feedback and
Evaluation Summaries 





Appendix G	2 	FDOH



[bookmark: _Toc302985541]APPENDIX G: PARTICIPANT FEEDBACK AND EVALUATION SUMMARIES

[bookmark: _Toc304376510]SUMMARY OF PARTICIPANT FEEDBACK

		Avg. Score (1–5)

		Assessment Factor



		4.16

		(A ) The exercise was well structured and organized.



		4.35

		(B ) The tasks were plausible and realistic.



		4.52

		(C) The exercise venue was appropriate.



		4.19

		(D) The controllers and evaluators were knowledgeable about the material, kept the exercise on target, and were sensitive to group dynamics.



		4.42

		(E ) The materials and equipment used during the exercise was a valuable tool.



		4.53

		(F ) Participation in the exercise was appropriate for someone in my position.



		4.43

		(G ) The participants included the right people in terms of level and mix of disciplines.





Note:  Strongly Disagree = 1; Strongly Agree = 5.

[bookmark: _Toc304376511][bookmark: _Toc302985543][bookmark: _Toc293512561]DATA COLLECTION AND DATA ENTRY STAFF

Evaluation forms were administered among staff that participated in the drill to obtain information on how to improve the epidemiologic data collection form and related tools or activities for future preparedness exercises or real incidents. 



Table 1—Response rates and percentage of responses for STRONGLY AGREE/STRONGLY DISAGREE questions and YES/NO questions.

		

		INTERVIEWEES (N = 58)

		STAFF (N = 37)



		

		Response Rate (%)1

		Agree/Yes (%)2, 3

		Disagree/No (%)2, 3

		Response Rate (%)1

		Agree/Yes (%)2, 3

		Disagree/No (%)2, 3



		I found the questions on the form easy to understand.

		100

		98

		0

		100

		73

		8



		I found the instructions on the form to be adequate.

		100

		91

		5

		100

		78

		3



		I found the form to be easy to fill out.

		98

		91

		2

		100

		70

		11



		I found the flow of the questions on the form to be logical.

		100

		98

		2

		100

		65

		14



		I found there to be too many questions on the form.

		100

		40

		57

		97

		28

		50



		I found the time to complete the form to be too long.

		100

		36

		59

		97

		28

		42



		Are there any questions that should be added, changed, or deleted?

		95

		4

		96

		65

		17

		75



		Do you have any other comments about the form?

		97

		0

		100

		68

		24

		72



		I found data collection to be simple using the form.

		N/A

		N/A

		N/A

		70

		69

		4



		I experienced technical difficulties using the form.

		N/A

		N/A

		N/A

		73

		11

		59



		I had to rely on technical assistance while using the form.

		N/A

		N/A

		N/A

		73

		11

		63



		I found that time spent on training regarding the use of the form was adequate.

		N/A

		N/A

		N/A

		73

		44

		33



		I found data entry to be simple using the laptop.4

		N/A

		N/A

		N/A

		100

		20

		40



		I experienced technical difficulties using the laptop.4

		N/A

		N/A

		N/A

		100

		60

		10



		I had to rely on technical assistance while using the laptop.4

		N/A

		N/A

		N/A

		100

		70

		0



		I found that time spent on training regarding the use of the laptop was adequate.4

		N/A

		N/A

		N/A

		100

		20

		30



		Do you have any additional comments that might help us improve the form?

		40

		22

		78

		N/A

		N/A

		N/A



		Do you have any additional comments that might help us improve the data collection form, data collection process, or data entry?

		N/A

		N/A

		N/A

		22

		38

		25





1	The response rate is the percentage of respondents who answered a particular question.

2	The percentages in the AGREE/YES and DISAGREE/NO columns are of those who actually responded to each question (i.e. the percentages were calculated after having removed BLANK responses).  AGREE includes responses of “Strongly Agree” and “Somewhat Agree,” while DISAGREE includes responses of “Somewhat Disagree” and “Strongly Disagree.”

3	The percentages in the AGREE/YES and DISAGREE/NO columns may not equal 100%, due to rounding and because either there was an option of N/A or some respondents wrote in N/A (data not shown).

4	The response rate and percentages in the AGREE/YES and DISAGREE/NO columns reflect the responses of staff in Station 5 (Registration) only, since this question applied primarily to that station (n = 10).

Discussion of Table 1 

· Only about 36% of the interviewees and 36% of the staff who staffed one or the stations completed an evaluation. 

· Approximately 25% of the staff who completed an evaluation failed to complete the second page of the evaluation.

· The majority of interviewees and staff found that:

· the questions were easy to understand and flowed well,

· the instructions on the form were adequate, and

· the form was easy to fill out.

·  Regarding the length of the form, about 40% of the interviewees and over 25% of the staff thought that:

· there were too many questions on the form, and

· it took too long to complete the form.

·  Regarding the simplicity of using the form, the majority of staff found that:

· data collection was simple,

· they did not experience technical difficulties or have to rely upon technical assistance, but

·  about one third would have liked more training on the use of the form.

·  Regarding the ease of using the laptops, the majority of staff in Station 5 (Registration) experienced technical difficulties:

· 70% had to rely upon technical assistance,

· 40% did not find data entry to be simple, and

· about one third would have liked more training on the use of the laptops.

· One person in Station 6 (Radiation Dose Assessment) also had to rely upon technical assistance while using a laptop and would have liked more training on the use of the laptops.

·  As for the comments about the form itself, they include:

· changing the order of the questions to match more closely the flow within and between stations,

· adding questions about mental health and household contacts/family members, 

· adding space to enter additional symptoms and the initials of the person(s) completing the form, and

· clarifying the instructions about how to determine the need to collect urine.

· Finally, the comments about the process include:

· improving the discharge process,

· spending more time reviewing the form with the staff and practicing data entry prior to the event, and

· addressing the technical difficulties staff experienced with the laptops, mainly the issues with connectivity.
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APPENDIX H: SUMMARY OF DISASTER BEHAVIORAL HEALTH INTERVIEWEE FEEDBACK

		

		# Responses  / % of Responses



		

		Strongly Agree

		Agree

		Neither Agree Nor Disagree

		Disagree

		Strongly Disagree

		Not Applicable or No Answer



		I felt responders cared about me and my feelings.

		68 

		19

		2

		—

		—

		—



		

		77%

		21%

		2%

		—

		—

		—



		The support I received helped me better understand the process.

		59

		24

		4

		1

		1

		—



		

		66%

		27%

		5%

		1%

		1%

		—



		The responders were warm and understanding.

		68

		17

		4

		—

		—

		—



		

		77%

		19%

		5%

		—

		—

		—



		The responders body language put me at ease.

		60

		20

		3

		2

		3

		1



		

		68%

		23%

		3%

		2%

		3%

		1%



		The responders avoided the use of clichés, such as “don’t worry”; or “it’ll be Ok”; or “everything will be alright”, etc.

		59

		22

		3

		3

		2

		—



		

		66%

		25%

		3%

		3%

		2%

		—



		The mental health counselors were helpful.

		62

		15

		5

		1

		1

		5



		

		70%

		17%

		6%

		1%

		1%

		6%



		The discharge process was efficient.

		56

		20

		3

		6

		2

		2



		

		63%

		23%

		3%

		7%

		2%

		2%



		I received good follow up information on how to take care of myself.

		62

		20

		—

		2

		2

		3



		

		70%

		23%

		—

		2%

		2%

		3%



		I was made aware of community resources.

		54

		19

		3

		5

		2

		6



		

		61%

		21%

		3%

		6%

		2%

		7%



		If needed, I received a referral for services.

		53

		18

		6

		—

		1

		11



		

		60%

		20%

		7%

		—

		1%

		12%



		My anxiety level about the radiological event as I entered the Community Reception Center was:

		15

		19

		9

		23

		15

		8



		

		17%

		21%

		10%

		26%

		17%

		9%



		My anxiety level about the radiological event as I left the Community Reception Center was:

		36

		28

		11

		5

		1 

		8



		

		40%

		31%

		12%

		6%

		1%

		9%
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APPENDIX I: EXERCISE PARTICIPANTS’, OBSERVERS’, AND ACTORS’ FEEDBACK

[bookmark: _Toc304376513][bookmark: _Toc302985545]TOP THREE SUCCESSES NOTED BY EXERCISE PARTICIPANTS, OBSERVERS, AND ACTORS, BY AGENCY

		Agency

		Successes



		Brevard County Health Department

Participant

		· Processing of victims through portals



		Brevard County Health Department

Participant

		· Active exercise as a group

· Solidify use of equipment

· EH Strike Team able to exercise together



		Environmental Health

Participant

		· Many different agencies worked together successfully

· Problems worked through chain of command

· All equipment worked well



		Environmental Health

Participant

		· Organized once everyone knew their tasks



		Florida Crisis Consortium

Evaluator

		· Excellent cross discipline problem solving



		Florida Crisis Consortium

Participant

		· Open, dedicated staff willing to learn how to make protocols work

· Better integration of mental health into protocols

· Focused attention to MH needs or population



		Florida Crisis Consortium

Participant

		· Practice

· Good Flow

· Able to see bottlenecks



		Florida Department of Health

Participant

		· Various agencies cooperating together

· The capacity to learn and adapt very quickly

· Very knowledgeable on an emergency response



		Florida Department of Health

Bureau of Radiation

Controller

		· Registration

· Participants took their responsibilities very seriously

· Staff work really hard to make this exercise a success



		Florida Department of Health

Evaluator

		· Practice setup of CRC

· Concept proven and given “press”

· EPIDEMIOLOGICAL evaluation form/tracking system merged and used together



		Florida Department of Health

Participant

		· Organization—ICS

· Onsite training

· Teamwork—scanner processing



		Florida Department of Health

Evaluator

		· Good integration and cooperation between teams, agencies, etc.



		Florida Department of Health



		· Opportunity to exercise incorporating behavioral health

· Cooperation of many agencies

· Clear direction



		Florida Department of Health

Participant

		· Ran smoothly

· Staffing need

· Lunch



		Florida Department of Health

Participant

		· Teamwork

· Safety

· Competence



		Florida Department of Health

Participant

		· Great teamwork and participation

· Very great learning experience. Real-time web based surveillance

· Very awesome training and learning opportunity



		Florida Department of Health Bureau of Epidemiology

Evaluator

		· Coordination among players

· Flexibility to last minute changes

· Amount of Participation



		Florida Department of Health Bureau of Preparedness and Response

Participant

		· Using specialty strike teams from different jurisdictions to improve interoperability

· First time exercising CRC in Florida



		Florida Department of Health Bureau of Radiation Control

Evaluator

		· Registration (EPIDEMIOLOGICAL Unit) was well organized, highly adaptable to fluid situation (Fixed problems on the spot)

· Great attention to detail in reviewing/filling out forms

· Personnel cross training allowed one person to float where needed



		Florida Department of Health Bureau of Radiation Control

Evaluator

		· Proper equipment on hand

· Problems resolved quickly



		Florida Department of Health Bureau of Radiation Control

Controller

		· Good teamwork among participants

· Ability to adapt to flow of actors



		Florida Department of Health Bureau of Radiation Control

Controller

		· Players all worked together—great teamwork

· Timeline in First Aid Station seemed to work well

· Equipment used proficiently



		Florida Department of Health Bureau of Radiation Control

Evaluator

		· Participants were professional and organized

· Everyone appeared to be prepared

· Overall smooth organizational logistics



		Florida Department of Health Crisis Consortium

Participant

		· Setup was ready to go

· Pre-Exercise precautions

· Lunch/BreakTime



		Florida Department of Health Crisis Consortium

Participant

		· Well Organized

· Great concept

· Knowledgeable staff



		Florida Department of Health Epidemiological Strike Team

Participant

		· No riot or craziness

· Having the CDC personnel available 

· Collaboration with other agencies



		Florida Department of Health Radiation Control

Controller 

		· Players willingness to learn



		Florida Department of Health—Behavioral Health

Participant

		· Teamwork by multiple disciplines

· Air conditioned location

· Good escort system overall



		Indian River County Health Department

Participant

		· Fantastic teamwork

· Great resource people available

· Leaders willing to listen



		Indian River County Health Department

Participant

		· Liked the form



		Indian River County Health Department

Participant

		· Just-in-time training

· Organization of process

· Logistical support for exercise



		Indian River County Health Department

Participant

		· Know how to use equipment

· Actually exercise using equipment

· Opportunity for strike team to play together



		Lake County Health Department

Participant

		· Good Flow

· Great unit leader

· Staff was well trained



		Lake County Health Department

Participant

		· Pods were setup well

· Good flow

· Everyone helped



		Lake County Health Department

Participant

		· CDC and DOH EPIDEMIOLOGICAL teamwork

· Group participation and cooperation

· The correct participants were in attendance



		Martin County Health Department

Participant

		· Gained knowledge of CRC setup

· The flow and necessary staffing was tested

· Additional positions were found to be needed



		Orange County Department of Emergency Management

Participant

		· Setup was done well

· Organization

· Participants and volunteers



		Orange County Health Department

Participant

		· Teamwork

· Just-in-time training

· Organization



		Orange County Health Department

Participant

		· Planned Well

· Teamwork

· Smooth



		Orange County Health Department

Participant

		· Able to use equipment and ICS structure in order to survey/monitor population and provide service

· Network with other agencies

· Practice a real life scenario and obtain onsite feedback from observers/evaluators



		Orange County Health Department

Participant

		· Able to use equipment

· Organize

· They had all the necessary equipment



		Orange County Health Department

Participant

		· People were greeted quickly

· The flow from greeting to screening was good

· Having escorts/scribes were essential



		Orange County Health Department

Participant

		· Data entry

· Registration

· Lab Federal Express delivery



		Orange County Health Department

Participant

		· Epidemiological Strike Team members were flexible and willing to work in any station

· CDC liaisons/players were helpful



		Orange County Health Department

Participant

		· Epidemiological team members were flexible and able to complete multiple tasks

· CDC staff was very knowledgeable of infrastructure



		Orange County MRC

Participant

		· Initial sorting went smoothly

· No major breakdowns in communications

· Comfortable cool work area



		Orange County Office of Emergency Management

Participant

		· Plenty of supplies—Masks, gloves, vests etc.

· Layout and setup clearly marked and ready

· Lunch was fabulous



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· People of different professional backgrounds worked well together

· Good attendance

· Participants were serious about their part in the exercise



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Cross disciplinary knowledge training

· Good teamwork

· Just-in-time training appropriate to tasks



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Cooperation between teams from different disciplines

· Problems encountered along the way were quickly resolved

· Opportunity to apply what has been learned



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Very good coordination

· Layout/setup seemed to flow well

· Ability of the RDBHAT to interact with all stations



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Good cooperation between multiple agency volunteers

· Enthusiastic role players



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Well planned and organized

· People stayed calm and cooperative

· Great group of volunteers



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Teamwork

· Flexibility to situational demands

· Professional department



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Organization overall

· Number of personnel

· Actors/Actresses



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Team members support of each other

· CDC online training

· Handouts Pre-Exercise



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Teamwork



		Seminole County Health Department

Participant

		· Areas of confusion were discovered and corrected





		Seminole County Health Department

Evaluator

		· Flexibility—Teams adapted to surge and made appropriate adjustments

· Smooth flow—Participants seemed calm

· Skillful participants and utilization of tools



		Seminole County Health Department

Participant

		· Teamwork

· Safety

· Competence of staff



		State Medical Response Team 5

Participant

		· Good number of patients moved through

· Cooperation

· Preplanning 



		University of Central Florida Emergency Management

Observer/Actor

		· Everything was organized

· Participants were friendly

· Layout was functional



		University of Central Florida Emergency Management

Observer

		· Teamwork—Everybody working well

· Knowledge—Everyone seemed to know what they were doing



		University of Central Florida Emergency Management

Evaluator

		· IMT was well organized

· IMT was familiar with their roles and responsibilities

· IMT established a IAP quickly and briefed the necessary team members



		University of Central Florida Emergency Management

Observer

		· Operation appeared to run smoothly

· Appreciated tour for observers to better understand the operation

· Knowledgeable players



		University of South Florida 

Actor

		· Good coordination of effort

· Friendly, calm participants

· Orderly, clear plan of action



		Volusia County Health Department

Participant

		· Interagency cooperation

· Agenda followed promptly



		Volusia County Health Department

Participant

		· Good Exercise to work with the radiation equipment

· Having some positive “Hot” people was good

· Working with team members was good



		Volusia County Health Department (MRC)

Participant

		· Sorting station was extremely successful



		Volusia County MRC

Participant

		· People were banded and led to the proper area

· Organization of the entry area

· Escorts were available when needed
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[bookmark: _Toc304376514]TOP THREE AREAS FOR IMPROVEMENT NOTED BY EXERCISE PARTICIPANTS, OBSERVERS, AND ACTORS, BY AGENCY

		Agency

		Improvements

		Possible Solutions



		Brevard County Health Department

Participant

		· Wash area

		· None provided



		Brevard County Health Department

Participant

		· Wash zone clarification. Hot/cold area and enforcement of such

· No clear chain of command

· Clear communication of needs for screeners

		· Identify needs ahead of time

· Provide separate restrooms for use by those doing exercise—people kept crossing hot/cold zones

· People were telling others to go through wash portal monitor (non-screeners)



		Environmental Health

Participant

		· More scribes needed

· Better organization of controllers

· Forms need revamping—not genuine enough

		· Forms are too specific

· People need to have forms with them all the way through the facility

· Put numbers on stickers or print them on a form



		Environmental Health

Participant

		· No clean first-aid

· CRC flow was disorganized in beginning

· Too many bottlenecks

		· None provided



		Florida Crisis Consortium

Evaluator

		· Better communication—Changes at one station had adverse impacts on others

· Recommend hand screeners for each portal

		· Train participants to understand flow and process

· Change DBH triage and screening process



		Florida Crisis Consortium

Participant

		· Communication and flow of activities

· Better coordination between station/agencies

· Clarity of procedures

		· Coordinate between stations, so that discharge (station 7) could add professionals to meet demand



		Florida Crisis Consortium

Participant

		· Comments being made by participants in front of victims when reading diagnostic sheets

		· When reviewing sheets talk in “code”



		Florida Crisis Consortium

Participant

		· Students coming and going during exercise

· Bathroom assignment not clear

		· Students meet instructors outside exercise area

· Better determination and signage for bathrooms



		Florida Department of Health

Participant

		· Client flow

· Do not reassign positions from what we were originally assigned

· One main person for staffing

		· Have one agency designed for client flow

· More detail to adequate staffing



		Florida Department of Health

Bureau of Radiation

Controller

		· Greeting was taking too long

· Radiation monitoring (hands) took too long

		· Greeting/briefing should be short and concise.

· Quicker hand monitoring (palms facing up and then down)



		Florida Department of Health

Evaluator

		· Disaster Behavioral Health not integrated smoothly causing bottleneck and last minute unexpected changes and modifications

· Lab specimen priority needs clarification

· Merlin entry duplicating the demographics information and took too long

		· DBH needs to be part of planning conferences by sending concepts and materials to entire group ahead for integration

· Form needs to be simplified and clarified

· Do Merlin later—analysis is not needed onsite



		Florida Department of Health

Participant

		· Registration—order

· Discharge—timelines

· Discharge—order

		· Processing

· Backup—funneling during mass

· Medical first aid processing



		Florida Department of Health

Evaluator

		· Anticipate the number of survivors to process and assign personnel accordingly

· Initial just-in-time training required half the audience

		· None provided



		Florida Department of Health



		· More volunteers who “act out”

		· Clearer instructions to volunteers



		Florida Department of Health

Participant

		· Wash room missing scanners

· Bigger screen for training presentation

· Registration people should equal discharge people

		· None provided



		Florida Department of Health

Participant

		· Flow points

· Structure for mental health

		· None provided



		Florida Department of Health

Participant

		· A little more training with forms before the event

· IT personnel onsite and completeness

· Reviewer to check accuracy of forms priors to data entry

		· Additional training prior to exercise

· Address network issues prior to event



		Florida Department of Health Bureau of Epidemiological Evaluator

		· Improved staffing of stations based on quantity and expertise

· Communication between stations

· Data collection and completion

		· Involve Epidemiological Strike Team and EOC members in assignment of stations

· Possibly add runners or other staff members checking on or monitoring the process of other stations

· Have a staff member monitor document completion at each station



		Florida Department of Health Bureau of Preparedness and Response

Participant

		· Need to exercise in Tampa area in anticipation of Republican National Convention

· A lot of downtime—need to monitor timeline

· Need better involved communication of exercise activities/planning with state headquarter agencies

		· None provided



		Florida Department of Health Bureau of Radiation Control

Evaluator

		· Some confusion on proper course of action on medical issue (not life threatening) i.e. headache, nausea,

· Some computer issues (connectivity using air card)

· Better control/direction for egress (some players left from different door

		· Clarify policy on non-life -threatening medical issues

· Have alternate methods for net access

· Have egress from building limited to one point



		Florida Department of Health Bureau of Radiation Control

Evaluator

		· Provide interpreters at initial screening (sorting)

· Document initial screening levels at sorting station

		· None provided



		Florida Department of Health Bureau of Radiation Control

Controller

		· More behavior specialists in discharge to reduce backup

· Lack of 1st come, 1st serve at discharge

		· More behavioral health specialists

· Use a numbering system for patient service



		Florida Department of Health Bureau of Radiation Control

Controller

		· More instruction for forms that need to be completed during exercise

· Became “chaotic at times” in first aid, many patients

		· Instruction sheet specifying which forms

· Have designated admission person directing patients at first aid entrance



		Florida Department of Health Bureau of Radiation Control

Evaluator

		· Decrease bottlenecks in system (line backups)

		· Shift personnel roles as needed to meet backup issues



		Florida Department of Health Crisis Consortium

Participant

		· Lack of communication at scanner entry

· Lack of flow, not enough participants/clients

		· Training/pre meeting of departments



		Florida Department of Health Crisis Consortium

Participant

		· Not enough discharge participants

· Volunteers needed more preparation information

		· Ensure same number of discharge staff as registration staff

· Brief the volunteers



		Florida Department of Health EPIDEMIOLOGICAL Strike Team

Participant

		· More staff—Registrars

· Interpreters—Spanish to English

· Clipboard should stay at the front, not with client

		· More participants from local DOH

· Certified interpreters

· Identify leaders



		Florida Department of Health Radiation Control

Controller

		· Develop procedures for tasks to be performed

· More GM scanners needed for the wash area

· Need communication capability for the wash area

		· Written tasks for the wash area, and identify specific roles

· Provide more scanners to confirm contaminated areas

· Provide a method of communication to the station



		Florida Department of Health—Behavioral Health

Participant

		· Better video/sound/AV briefing

· Lunch—Better organized 

· Layout/chair needs

· More staffing at first aid

		· Audio Visual System—Consider audience size

· Box Lunches



		Indian River County Health Department

Participant

		· Waiting area #1

· Waiting area for discharge #2

· Different set up for computers

		· #1 use handout number system

· #2 provide phone number for mental health

· Don’t make everyone wait



		Indian River County Health Department

		· Discharge took too long—Mental Health referrals should only be done when needed. Everyone should get a number to call

		· None provided



		Indian River County Health Department

		· Security for clean-side

· Escorts from clean to contaminated and back

· No clean bathroom, all were in contaminated area

		· None provided



		Indian River County Health Department

Participant

		· Not and understanding of how EH strike teams function or how they are an extension of radiation control

· Conflicts between scanners and area unit leaders and not a clear chain of command

· Not clear what sources were needed at stations regarding screening

		· Better understanding of station needs

· Better flow from first aid through screening (Change of Flow)

· Better Communication between stations



		Lake County Health Department

Participant

		· Need IT support

· Need interpreters

· Need education sheets in multiple languages

· Discharge area back up

		· Have Information Technology experts onsite



		Lake County Health Department

Participant

		· A little more instruction as to where different sites are

· Faster time in shower area

		· None provided



		Lake County Health Department

Participant

		· Need more escorts

· Escorts need to know stations and flow process

· Need hydration and breaks for staff close to work area

		· Review flowchart and process in depth with greeters/escorts

· Not as many evaluators

· More participants



		Martin County Health Department

Participant

		· Orientation of team leaders to flow responsibilities and who were making what decisions

· Span of control was not followed

· Branch manager was dictating to unit leader

		· Better orientation of team leaders

· Do staffing sheet-honoring span of control

· More distribution of forms (earlier)



		Orange County Department of Emergency Management

Participant

		· Instructions and training

· Leadership positions and direction

· Use of volunteers

		· During the training session cover all areas of the operation with unit leaders and participants

· Control use of volunteers through the entire drill



		Orange County Health Department

Participant

		· Registration tables

		· Divide the registration tables for participants, evaluators, etc. and have signs or more signs identifying several people at each table



		Orange County Health Department

Participant

		· An announcement should be made indicating when drill starts

· More communication where we’re at during the drill

		· None provided



		Orange County Health Department

Participant

		· Communication

· Some staff unable to adapt to their new temporary role at incident

· Multiple agencies/staff providing different instruction at such a critical time

		· Training



		Orange County Health Department

Participant

		· More staff

· More forms

· Vest needs to be color coded

		· Get more staff and more forms

· Depending on the station, have them use color coded vests for quick identification



		Orange County Health Department

Participant

		· Communication of flow

· Training of station responsibilities

· Adherence/knowledge of job action sheets

		· Verbalize to entire team the desired flow/responsibilities

· Have unit lead be sure of station responsibilities and able to train staff

· Give job action sheets and ensure they coincide with responsibilities assigned



		Orange County Health Department

Participant

		· Assignment before event

· Discharge

· Things to be done

		· Lead given a better understanding of expectations

· Train EPIDEMIOLOGICAL staff to appropriate area



		Orange County Health Department

Participant

		· Communication between exercise planners and capabilities

· Hydration for players

· More EPIDEMIOLOGICAL trained staff

· Train persons to fill out forms appropriately

		· Assignments day before event like real scenario

· Do not send trained staff to other areas used on appropriate areas



		Orange County Health Department

Participant

		· Less time for participants to be onsite

· Provide assignment before event

· More EPIDEMIOLOGICAL trained staff

		· Trained EPIDEMIOLOGICAL staff assigned to appropriate areas

· Planners should involve managers in assignments for teams



		Orange County MRC

Participant

		· Medical and Behavioral health should be delegated better

· Duties should be determined better based on experience and training

· Triage should be better deployed and actively supported by mental health

		· Concurrent area of medical and behavioral health

· Designate mental health area



		Orange County Office of Emergency Management

Participant

		· Go over Forms and paperwork

· Be clear in designating span of control

· All stations need to be manned and ready to go when victims arrive equipment unlocked too

		· Meet with unit leaders together so each unit understands what is happening with other units

· Keep recycling victims—no end for their flow



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

 Participant

		· Need to keep exercise moving

· Problems with scanners

· Actors were not reading the back of their papers to identify behavioral health

		· Test scanners beforehand

· More organization for actors 



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Traffic flow/layout in the “clean area”



		· Cones/type/indicator in clean section to help people move through the stages



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Need for bilingual service providers

· Need for bilingual signage

· Redundancy of symptoms in first aid area is unrealistic

		· Provide Bilingual staff and signs

· Have those who have been involved in 1st aid stations design different situations



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Too many patients presented with the exact same symptoms 

· Flow within first aid not optimum

· Not enough staff in first aid

· “Name” ID stickers very hard to remove, even without gloves

		· Vary symptomology of stress reactions

· Make the first aid larger i.e. Triage point and maybe have an area for more than one “stress inoculation”

· More medical staffing



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Coordination between groups

· Clear instructions on play

· Too many bosses

		· None provided



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Unclear on flow and traffic

· Need more understanding of layout of stations and areas of responsibility

· Long lull after initial flow of victims

		· Victims to turn around with new green sheets immediately to keep exercise moving

· At orientation, show a walkthrough or stations and traffic flow



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Information dissemination before start of exercise

		· One contact person (instead of CDC and others)



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Add more behavioral assessment to first aid

· Clarify form usage (to whom it goes)

		· Include more robust numbers of behavioral health with first aid to first aid and early assessment



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Clearer instructions for the wash team

· Provide basic Behavioral Health introduction for other teams

· More radios

		· Increase station pre-exercise (online)

· Provide websites individuals can go to for BMH introduction

· Increase number of radios



		Regional Disaster Behavioral Health Assessment Teams (RDBHAT)

Participant

		· Layout in sequence

· Better communication between stations

		· If one station responds to a surge, notify the stations downstream of impending rush



		Seminole County Health Department

Participant

		· Form is confusing as to when urine is collected

· Not all areas of form were being filled out at previous stations

		· Develop a flow chart method

· Station personnel can initial or sign areas they complete



		Seminole County Health Department

Evaluator

		· Clarification on completed forms, section assignments, and flow

· Communications—Flow of participants

· Break in contamination control (clean and contaminated sections)

· Surge—Staff shortages at stations

		· More comprehensive training on use of forms and roles

· Increase number of  escorts to improve flow and communication

· Complete documentation on forms



		Seminole County Health Department

Participant

		· Process flow and assignments well defined (numerous change at last minute)

· Coaching/Instructions for actors

· Medical emergency protocol

		· Better coordination/review of process flow and assignments by event planners/leaders and key players

· Explanation of role expectations and clear instructions for actors

· Publish/instruct protocol for non-radiation medical emergencies or evaluations presenting at any station



		State Medical Response Team 5

Participant

		· More info about paperwork

· More staff in first aid

		· None provided



		University of Central Florida Emergency Management

Observer/Actor

		· The area for discharge needs to be better organized for patients when waiting

		· The waiting area in the discharge area should be set up better and people should be able to move faster and easier



		University of Central Florida Emergency Management

Observer

		· Interpreters

· Consider more special needs patients in the future

		· None provided



		University of Central Florida Emergency Management

Evaluator

		· IMT IAP forms were not standardized

· IMT technology had issues but was adjusted

		· More training in command vehicles to help overcome technical issues



		University of Central Florida Emergency Management

Observer

		· None

		· None provided



		University of South Florida

Actor

		· Lack of translators

· Lack of clarity between green and orange stickers

		· More translators



		Volusia County Health Department

Participant

		· Pre-exercise preparation

· More detailed instructions

		· Pre-exercise training

· More clearly identify the instructions; For example: Instructions for “Hot” victims were supposed to bypass portal scan and go straight to the wash area. There wasn’t a quantifiable determination of very “Hot” people, resulting in scanners sending every hot person to showers



		Volusia County Health Department

Participant

		· Not enough escorts were available

· Long periods of inactivity at the portal scanner

· Need to send contaminated people in the middle and beginning of the exercise, Most contaminated people came at the end of the exercise at the portal

· More guidance prior to start

		· Get more volunteers

· Send persons thru the scanner more slowly or get more actors to go thru

· Mix up actors that were hot



		Volusia County Health Department (MRC)

Participant

		· More escorts needed for sorting

· Need to have formal time for section meeting

· Separate identification for the section leader

		· Assign more escorts

· Publish a time for each section to be in place for a briefing and provide a section roster for unit leaders

· Color code the tags for unit leaders
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APPENDIX J: ACRONYMS

		Acronym

		Definition



		AAR

		After-Action Report



		BRC

		Bureau of Radiation Control



		CDC

		Centers for Disease Control and Prevention



		CERC

		Crisis and Emergency Risk Communication



		CPM

		Counts per minute



		CRC

		Community Reception Center



		DBH

		Disaster Behavioral Health



		DHS

		Department of Homeland Security



		ECFRPC

		East Central Florida Regional Planning Council



		EEG

		Exercise Evaluation Guides



		EM

		Emergency management



		EMS

		Emergency medical services



		EOC

		Emergency Operations Center



		ESF

		Emergency support function



		FCC

		Florida Crisis Consortium



		FDEM

		Florida Division of Emergency Management 



		FDLE

		Florida Department of Law Enforcement



		FDOH

		Florida Department of Health



		HSEEP

		Homeland Security Exercise and Evaluation Program



		IAP

		Incident Action Plan



		ICS

		Incident Command System



		IMT

		Incident Management Team



		IP

		Improvement Plan



		LIMS

		Laboratory Information Management Systems



		LRN

		Laboratory Response Network



		MCU

		Mobile command units



		MRC

		Medical Reserve Corps



		NIMS

		National Incident Management System



		OCHD

		Orange County Health Department



		PPE

		Personal Protective Equipment



		PHIN

		Public Health Information Network



		PIO

		Public Information Officer



		RDBHAT

		Regional Disaster Behavioral Health Assessment Teams 



		RDD

		Radioactive dispersal device



		SME

		Subject matter expert 



		SMRT 5

		State Medical Response Team 5



		TCL

		Target Capabilities List



		WCFMRC

		West Central Florida Medical Reserve Corps
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Outbreak Info
Outbreak ID: 1349 Outbreak Name: ORANGE - COMMUNITY RECEPTION CENTER (CRC)



Outbreak Date: 06/30/2011 County: ORANGE 
Outbreak Type: DISEASE Outbreak Status: OPEN 



Outbreak People Detail



  
ID: New 
Disposition:  
Outcome:  



Reason Included:  



Date Added: 07/14/2011 



Last Name: 
First 



Name:  



Gender:  



Date of Birth:  Age:      



Race:  



Ethnicity:  



Street Name 1:  



Street Name 2:  



Zip:   



City:  



County:  
OR 



State:  



  OR 
Country:



Home Phone:  



  



Clinical
Investigation Status:  



FL Disease Code:  



Investigator:  



Disposition:  Date Disposition:  



DX Status:  



Date Onset:  



Follow-Up Status:  



Final Known 
Outcome:  Date Outcome:   



Hospitalized?  



Prophylaxed?  



Day Care:  Occupation:  



Duration of Illness:  In:  



Related to Setting:  No Settings Defined



Primary Case 
(Zero):  



Symptoms
Symptoms: ABDOMINAL BLEEDING



ABDOMINAL PAIN
ABDOMINAL RIGIDITY
ACUTE ANEMIA
ACUTE FATIGUE
AGGRESSIVE



 



Survey Questions











Order 
#



Survey Question Answer  



1 IDENTIFIER FOR PERSON 
ENTERING DATA:



 



2 D7. IF FEMALE, PREGNANT? Yes  No  Unknown  Not Answered 
3 D8. WHAT IS THE BEST WAY TO 



CONTACT THE INDIVIDUAL IN THE 
NEXT 30 DAYS (PLEASE RECORD 
RESPONSE AS "A", "B", "C", OR "D"): 
A)PHONE NUMBER ALREADY 
PROVIDED, B)MAILING ADDRESSED 
ALREADY PROVIDED, C)EMAIL 
ADDRESS SPECIFIED BELOW, D)
OTHER SPECIFIED BELOW



 



4 ***D8. OTHER MODE(S) TO 
CONTACT INDIVIDUAL:



 



5 D15. EMAIL ADDRESS:  



6 A1. BARCODE OR ID NUMBER  



7 A2. DATE (PLEASE RECORD 
RESPONSE AS MM/DD/YYYY)



 



8 A3. TIME (PLEASE RECORD 
RESPONSE AS A 4-DIGIT MILITARY 
TIME). EXAMPLES INCLUDE: 8:00 AM 
AS "0800", 12:45 PM AS "1245", OR 
4:30 PM AS "1630"



 



9 A4. WHAT IS YOUR PREFERRED 
SPOKEN LANGUAGE?



 



10 B1. DETECTOR TYPE (PLEASE 
RECORD RESPONSE "A" OR "B"): A) 
HAND HELD OR B) PORTAL 
MONITOR?



 



11 B2. UNITS (PLEASE RECORD 
RESPONSE "A" OR "B"): A)CPS OR B)
CPM?



 



12 B3. SCREENING CRITERIA:  



13 B4. WERE INITIAL SCREENING 
RESULTS POSITIVE FOR 
CONTAMINATION? !(IF "NO" SKIP TO 
QUESTION C1)



Yes  No  Unknown  Not Answered 



14 B5. WAS THE HEAD/NECK 
CONTAMINATED? 



Yes  No  Unknown  Not Answered 



15 ***B5A. IF THE HEAD/NECK WAS 
CONTAMINATED, WHAT'S THE 
MEASUREMENT?



 



16 ***B5B. IF THE HEAD/NECK WAS 
CONTAMINATED, WAS IT THE 
FACE/FRONT OF NECK?



Yes  No  Unknown  Not Answered 



17 ***B5B. IF THE HEAD/NECK WAS 
CONTAMINATED, WAS IT AN AREA 
OF THE BODY OTHER THAN THE 
FACE/FRONT OF NECK?



Yes  No  Unknown  Not Answered 



18 B6. WAS THE TRUNK 
CONTAMINATED?



Yes  No  Unknown  Not Answered 



19 ***B6A. IF THE TRUNK WAS 
CONTAMINATED, WHAT'S THE 
MEASUREMENT?



 



20 ***B6B. IF THE TRUNK WAS 
CONTAMINATED, WAS IT THE LEFT 
FRONT?



Yes  No  Unknown  Not Answered 



21 ***B6B. IF THE TRUNK WAS 
CONTAMINATED, WAS IT THE RIGHT 
FRONT?



Yes  No  Unknown  Not Answered 



22 ***B6B. IF THE TRUNK WAS 
CONTAMINATED, WAS IT THE LEFT 
BACK?



Yes  No  Unknown  Not Answered 



23 ***B6B. IF THE TRUNK WAS 
CONTAMINATED, WAS IT THE RIGHT 
BACK?



Yes  No  Unknown  Not Answered 



24 B7. WAS THE UPPER EXTREMITY 
CONTAMINATED?



Yes  No  Unknown  Not Answered 











25 ***B7A. IF THE UPPER EXTREMITY 
WAS CONTAMINATED, WHAT'S THE 
MEASUREMENT?



 



26 ***B7B. IF THE UPPER EXTREMITY 
WAS CONTAMINATED, WAS IT THE 
LEFT FRONT?



Yes  No  Unknown  Not Answered 



27 ***B7B. IF THE UPPER EXTREMITY 
WAS CONTAMINATED, WAS IT THE 
RIGHT FRONT?



Yes  No  Unknown  Not Answered 



28 ***B7B. IF THE UPPER EXTREMITY 
WAS CONTAMINATED, WAS IT THE 
LEFT BACK?



Yes  No  Unknown  Not Answered 



29 ***B7B. IF THE UPPER EXTREMITY 
WAS CONTAMINATED, WAS IT THE 
RIGHT BACK?



Yes  No  Unknown  Not Answered 



30 B8. WAS THE LOWER EXTREMITY 
CONTAMINATED?



Yes  No  Unknown  Not Answered 



31 ***B8A. IF THE LOWER EXTREMITY 
WAS CONTAMINATED, WHAT'S THE 
MEASUREMENT?



 



32 ***B8B. IF THE LOWER EXTREMITY 
WAS CONTAMINATED, WAS IT THE 
LEFT FRONT?



Yes  No  Unknown  Not Answered 



33 ***B8B. IF THE LOWER EXTREMITY 
WAS CONTAMINATED, WAS IT THE 
RIGHT FRONT?



Yes  No  Unknown  Not Answered 



34 ***B8B. IF THE LOWER EXTREMITY 
WAS CONTAMINATED, WAS IT THE 
LEFT BACK?



Yes  No  Unknown  Not Answered 



35 ***B8B. IF THE LOWER EXTREMITY 
WAS CONTAMINATED, WAS IT THE 
RIGHT BACK?



Yes  No  Unknown  Not Answered 



36 B9. IS THE INDIVIDUAL STILL 
CONTAMINATED AFTER FIRST 
DECONTAMINATION HAS BEEN 
COMPLETED? !(IF "NO" SKIP TO 
QUESTION C1)



Yes  No  Unknown  Not Answered 



37 B10. IS THE INDIVIDUAL STILL 
CONTAMINATED AFTER 2 
DECONTAMINATION ATTEMPTS?



Yes  No  Unknown  Not Answered 



38 C1. WAS THE INDIVIDUAL 
REFERRED TO THE FIRST AID 
STATION FOR AN OPEN WOUND?



Yes  No  Unknown  Not Answered 



39 ***IF YES, PLEASE LIST THE OPEN 
WOUND SITE(S)



 



40 C1. IF THE INDIVIDUAL WAS 
REFERRED TO THE FIRST AID 
STATION FOR SOMETHING OTHER 
THAN AN OPEN WOUND, PLEASE 
SPECIFY



 



41 ***C1A. IF REFERRED FOR OPEN 
WOUND(S), DID THE INDIVIDUAL 
HAVE RADIATION CONTAMINATION 
DETECTED IN OPEN WOUND(S)?



Yes  No  Unknown  Not Answered 



42 ******C1B. IF YES, WAS WOUND 
DECONTAMINATION PERFORMED?



Yes  No  Unknown  Not Answered 



43 E1. WAS THE INDIVIDUAL INSIDE 
THE LIME COUNTY CONVENTION 
CENTER ON JULY 12, 2011 
BETWEEN 10 AM AND 2 PM? !(IF 
"NO" SKIP TO E2)



Yes  No  Unknown  Not Answered 



44 ***E1A. IF YES, WAS THE INDIVIDUAL 
INSIDE THE G25 MAIN MEETING 
ROOM? !(IF "NO" SKIP TO E2)



Yes  No  Unknown  Not Answered 



45 ***E1B. IF YES, PLEASE INCLUDE 
WHAT TIME THE INDIVIDUAL 
ENTERED THE G25 MAIN MEETING 
ROOM (PLEASE RECORD 
RESPONSE AS A 4-DIGIT MILITARY 
TIME). EXAMPLES INCLUDE: 8:00 AM 
AS "0800", 12:45 PM AS "1245", OR 



 











4:30 PM AS "1630"
46 ***E1B. IF YES, PLESE INCLUDE 



WHAT TIME THE INDIVIDUAL EXITED 
THE G25 MAIN MEETING ROOM 
(PLEASE RECORD RESPONSE AS A 
4-DIGIT MILITARY TIME). EXAMPLES 
INCLUDE: 8:00 AM AS "0800", 12:45 
PM AS "1245", OR 4:30 PM AS "1630"



 



47 ***E1C. IF YES, WAS THE 
INDIVIDUAL SPRAYED WITH WATER 
FROM THE CEILING?



Yes  No  Unknown  Not Answered 



48 E2. SINCE 10 AM ON JULY 12, 2011, 
DID THE INDIVIDUAL WORK AS A 
RESPONDER AT THE LIME COUNTY 
CONVENTION CENTER?



Yes  No  Unknown  Not Answered 



49 E3. SINCE 10 AM ON JULY 12, 2011, 
DID THE INDIVIDUAL EXPERIENCE 
VOMITING OR DIARRHEA MORE 
THAN ONCE?



Yes  No  Unknown  Not Answered 



50 E4. SINCE 10 AM ON JULY 12, 2011, 
DID THE INDIVIDUAL EXPERIENCE 
PASSING OUT OR LOSS OF 
CONSCIOUSNESS?



Yes  No  Unknown  Not Answered 



51 E5. SINCE 10 AM ON JULY 12, 2011, 
DID THE INDIVIDUAL EXPERIENCE 
LOSS OF MEMORY OR 
DISORIENTATION?



Yes  No  Unknown  Not Answered 



52 F1. DID THE INDIVIDUAL RECEIVE 
NUCLEAR MEDICINE TESTS OR 
THERAPY PROCEDURES DURING 
THE LAST 30 DAYS? EXAMPLES 
INCLUDE CARDIAC STRESS TEST, 
LUNG SCAN, PET SCAN, BONE 
SCAN, THYROID UPTAKE OR 
ABLATION, AND IMPLANTED 
RADIOACTIVE SEEDS 
(BRACHYTHERAPY).



Yes  No  Unknown  Not Answered 



53 F2. WHAT IS THE HEIGHT OF THE 
INDIVIDUAL IN FEET (PLEASE 
RECORD RESPONSE AS A 
NUMBER)?



 



54 ***F2A. IN ADDITION TO THE 
INDIVIDUAL'S VALUE IN FEET FROM 
F2, WHAT IS THE REMAINING 
HEIGHT IN INCHES (PLEASE 
RECORD RESPONSE AS A 
NUMBER)?



 



55 F3. WHAT IS THE WEIGHT OF THE 
INDIVIDUAL (PLEASE RECORD 
RESPONSE IN POUNDS)?



 



56 F4. WAS A URINE SAMPLE 
COLLECTED FOR BIOASSAY 
(PLEASE RECORD RESPONSE "Y", 
"N", OR "R"): Y)YES, N)NO, OR R)
REFUSED? !(IF "N" SKIP TO G1)



 



57 F5. IF URINE COLLECTED, PLEASE 
INCLUDE THE AMOUNT OF TIME 
SINCE LAST URINATION (PLEASE 
RECORD RESPONSE AS "U" IF 
UNKNOWN)



 



58 ***PLEASE RECORD F5 RESPONSE 
AS "A" OR "B": A)HOURS OR B)
MINUTES



 



59 F6. BIOASSAY PRIORITY: Yes  No  Unknown  Not Answered 
60 G1. DETECTOR TYPE:  



61 G2. ISOTOPE(S)/ISOTOPE RATIO:  



62 G3. BODY SITE ASSESSED INCLUDE 
THE BACK OF CHEST?



Yes  No  Unknown  Not Answered 



63 G3. BODY SITE ASSESSED INCLUDE 
THE BACK OF ABDOMEN?



Yes  No  Unknown  Not Answered 



64 G4. PROBE DISTANCE (PLEASE  











 



RECORD RESPONSE "A", "B", "C", OR 
"D"): A)CONTACT, B)30 CM, C)100 
CM, OR D)200 CM



65 G5. GROSS COUNT RATE:  



66 ***PLEASE RECORD G5 RESPONSE 
AS "A" OR "B": A)CPS OR B)CPM



 



67 G6. BACKGROUND COUNT RATE:  



68 ***PLEASE RECORD G6 RESPONSE 
AS "A" OR "B": A)CPS OR B)CPM



 



69 G7. WAS THE ROUTE OF EXPOSURE 
INHALATION?



Yes  No  Unknown  Not Answered 



70 G7. WAS THE ROUTE OF EXPOSURE 
INGESTION?



Yes  No  Unknown  Not Answered 



71 G8. TIME SINCE EXPOSURE IN 
HOURS:



 



72 G9. ESTIMATED EFFECTIVE DOSE:  



73 ***PLEASE RECORD G9 RESPONSE 
AS "A", "B", "C", OR "D": A)MREM, B)
REM, C)MSV, OR D)SIEVERTS



 



74 ***G9A. ISOTOPE  



75 G10. ESTIMATED EFFECTIVE DOSE:  



76 ***PLEASE RECORD G10 RESPONSE 
AS "A", "B", "C", OR "D": A)MREM, B)
REM, C)MSV, OR D)SIEVERTS



 



77 ***G10A. ISOTOPE  



78 H1. DISCHARGE DISPOSITION 
(PLEASE RECORD RESPONSE AS 
"A", "B", OR "C"): A)RELEASED TO 
HOME, B)REFERRED TO 
HEALTHCARE FACILITY, OR C)
OTHER



 



79 ***IF "C", PLEASE SPECIFY:  



80 H2. DISCHARGE DATE (PLEASE 
RECORD RESPONSE AS 
MM/DD/YYYY):



 



81 H3. DISCHARGE TIME (PLEASE 
RECORD RESPONSE AS A 4-DIGIT 
MILITARY TIME). EXAMPLES 
INCLUDE: 8:00 AM AS "0800", 12:45 
PM AS "1245", OR 4:30 PM AS "1630"



 



Specimens
There are no Specimens for this Profile 
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Brief Mental Status Exam (MSE) Form 
 



 
1. Appearance casual dress, normal grooming and hygiene 



other (describe): 
 



2. Attitude calm and cooperative 
other (describe): 



 
3. Behavior no unusual movements or psychomotor changes 



other (describe): 
 



4. Speech normal rate/tone/volume w/out pressure 
other (describe): 



 
5. Affect 
 



reactive and mood congruent 
labile 
tearful 
blunted 



normal range 
depressed 
constricted 
flat 



 other (describe): 
 



6. Mood 
 



euthymic 
irritable 
elevated 



anxious 
depressed 



 
 other (describe): 



 
7. Thought Processes goal-directed and logical disorganized 



 other (describe): 
 



8. Thought Content 
 



Suicidal ideation: 
None         passive     active 



Homicidal ideation: 
None        passive      active 



 If active: yes no If active: yes no 



 plan   plan   



 intent   intent   



 means   means   



 delusions 
phobias 



obsessions/ compulsions 
 



 other (describe): 
 



9. Perception no hallucinations or delusions during interview 
other (describe): 



 
10. Orientation Oriented:  time  place  person  self 



other (describe): 
 



11. Memory/ Concentration short term intact 
other (describe): 



 



long term intact 
distractable/ inattentive 



12. Insight/Judgement good  fair  poor 
 
 
_______________________________________________________    ___________________ 
Practitioner Signature         Date 
 
________________________________________________________    ___________________ 
Patient Name          ID# 
http://www.apshealthcare.com/provider/documents/brief_mental_status.pdf  





http://www.apshealthcare.com/provider/documents/brief_mental_status.pdf
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RADIOISOTOPE BRIEF 
Cesium-137 (Cs-137) 
 
Half-life: 30.17 years 



Beta particles: electrons ejected from 
the nucleus of a decaying atom. Although 
they can be stopped by a thin sheet of 
aluminum, beta particles can penetrate the 
dead skin layer, potentially causing burns. 
They can pose a serious direct or external 
radiation threat and can be lethal 
depending on the amount received. They 
also pose a serious internal radiation 
threat if beta-emitting atoms are ingested 
or inhaled. 
 
Gamma rays: high-energy 
electromagnetic radiation emitted by 
certain radionuclides when their nuclei 
transition from a higher to a lower energy 
state. These rays have high energy and a 
short wave length. Gamma rays penetrate 
tissue farther than do beta or alpha 
particles, but leave a lower concentration 
of ions in their path to potentially cause 
cell damage. Gamma rays are very similar 
to x-rays. 



Mode of decay: Beta and gamma radiation 
Chemical properties: Liquid at room temperature, 
but readily bonds with chlorides to form a powder. 
 
What is it used for? 
Cs-137 is used in small amounts for calibration of 
radiation-detection equipment, such as Geiger-Mueller 
counters. In larger amounts, Cs-137 is used in medical 
radiation therapy devices for treating cancer; in 
industrial gauges that detect the flow of liquid through 
pipes; and in other industrial devices to measure the 
thickness of materials, such as paper, photographic 
film, or sheets of metal.  
 
Where does it come from? 
Cs-137 is produced by nuclear fission for use in 
medical devices and gauges. Cs-137 also is one of the 
byproducts of nuclear fission processes in nuclear 
reactors and nuclear weapons testing. Small quantities 
of Cs-137 can be found in the environment from 
nuclear weapons tests that occurred in the 1950s and 
1960s and from nuclear reactor accidents, such as the 
Chernobyl power plant accident in 1986, which 
distributed Cs-137 to many countries in Europe. 
 
What form is it in? 
Because it readily bonds with chlorides, Cs-137 usually occurs as a crystalline powder, rather than in its 
pure liquid form. 
 
What does it look like? 
Small amounts of Cs-137 are incorporated into Lucite disks, rods, and seeds. Larger Cs-137 sources are 
enclosed in lead containers (such as long tubes that are closed at each end) or small round metal 
containers. If the lead containers of Cs-137 are opened, the substance inside looks like a white powder 
and may glow. Cs-137 from nuclear accidents or atomic bomb explosions cannot be seen and will be 
present in dust and debris from fallout. 
 
How can I be exposed to Cs-137? 
Small amounts of Cs-137 are present in the environment from weapons testing in the 1950s and 1960s, 
so people are exposed to some Cs-137 every day. However, Cs-137 is dangerous in the large, 
concentrated amounts found in radiation therapy units and industrial gauges. The sources in these devices 
are designed to remain sealed and keep people from being exposed; however, if these canisters are 
intentionally or accidentally opened, the Cs-137 inside could be dispersed.  
 



 



 





http://www.bt.cdc.gov/radiation/glossary.asp#h
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How can it hurt me? 
External exposure to large amounts of Cs-137 can cause burns, acute radiation sickness, and even death. 
Exposure to Cs-137 can increase the risk for cancer because of exposure to high-energy gamma radiation. 
Internal exposure to Cs-137, through ingestion or inhalation, allows the radioactive material to be 
distributed in the soft tissues, especially muscle tissue, exposing these tissues to the beta particles and 
gamma radiation and increasing cancer risk.  
 
For more information about Cs-137, see the Public Health Statement by the Agency for Toxic Substances 
and Disease Registry at http://www.atsdr.cdc.gov/toxprofiles/phs149.html, or visit the Environmental 
Protection Agency at http://www.epa.gov/radiation/radionuclides/cesium.htm. 
 
For more information on protecting yourself before or during a radiologic emergency, see CDC’s fact sheet 
titled “Frequently Asked Questions (FAQs) About a Radiation Emergency” at 
http://www.bt.cdc.gov/radiation/emergencyfaq.asp, and “Sheltering in Place During a Radiation 
Emergency,” at http://www.bt.cdc.gov/radiation/shelter.asp.  
 
For information about possible countermeasures for internal contamination with Cs-137, please see CDC's 
fact sheet on Prussian blue.  



The Centers for Disease Control and Prevention (CDC) protects people's health and safety by preventing 
and controlling diseases and injuries; enhances health decisions by providing credible information on 
critical health issues; and promotes healthy living through strong partnerships with local, national, and 
international organizations. 



 



 



 



 



 



 



 



 



 



For more information, visit www.bt.cdc.gov/radiation, or call CDC at 
800-CDC-INFO (English and Spanish) or 888-232-6348 (TTY). 



 





http://www.bt.cdc.gov/radiation/glossary.asp#ars


http://www.atsdr.cdc.gov/toxprofiles/phs149.html
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http://www.bt.cdc.gov/radiation
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HIGH CONTAMINATION SCREENING JOB AID 


  


 


  


Ar bout High Contamination Screening 


Screening for highly contaminated people is an important contamination control measure in the 


community reception center (CRC).  Staff at the Initial Sorting Station can use either alarming dose 


rate meters or Geiger counters to perform high contamination screenings.  This screening should 


be quick and non-intrusive, and it should not affect CRC throughput.  Contaminated people should 


be escorted directly to the Wash Station. 


 


High Contamination Screening Technique (Alarming Dosimeter) 


1. Set the dose rate meter to the screening criteria (dose rates below this level will not set off 
the alarm). 


2. If the meter has an audible alarm, use headphones or an earpiece to hear the alarm; audible 
alarms can create anxiety among people in line. 


3. Walk slowly along the line, engaging new arrivals as they approach or enter the CRC.  


4. If the meter alarms, isolate the source and ask that person to step out of line. 


5. Escort the contaminated person to the Wash Station, avoiding physical contact. 


 


High Contamination Screening Technique (Count Rate Meter) 


1. Select the proper meter setting for the probe and review the screening criteria. 


2. If the meter has an audible signal, use headphones or an earpiece to hear the counts; audible 
alarms can create anxiety among people in line. 


3. Walk slowly along the line, engaging new arrivals as they approach or enter the CRC.  


4. If the meter registers readings above the screening criteria, isolate the source and ask that 
person to step out of line. 


5. Escort the contaminated person to the Wash Station, avoiding physical contact. 


 


 Determining the Next Step 


If the person is not contaminated If the person is highly contaminated 


  


No action is required. Ask him to step out of line. 


Allow him to continue into the CRC. Escort him to the Wash Station. 


Avoid physical contact. 


Screening Criteria      


 ____________________    CPM    


    milliR/hr   


    microR/hr 


Image 1: High contamination screening with an 


alarming dosimeter 


Image 2: High contamination screening with a 


count rate meter 
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Appendix A 2  FDOH 
 


APPENDIX A: IMPROVEMENT PLAN MATRIX 
This Improvement Plan has been developed specifically for the Florida Department of Health Limited-Scale Drill Functional Exercise 
conducted on July 12, 2011. 
 
Table 1—Improvement Plan Matrix 


Capability Recommendation Corrective Action Description 
Capability 
Element 


Primary 
Agency and 


Point of 
Contact Start Date 


Completion 
Date 


General Ensure that all Community 
Reception Center (CRC) 
response personnel have a basic 
knowledge of all stations within 
CRC. 


Provide cross-training for all 
CRC response personnel  


Training TBD TBD TBD 


Epidemiological 
Surveillance and 
Investigation 
 


Consult the Regional 
Epidemiological Strike Team 
Coordinator when making 
assignments for the 
Epidemiological Strike Team. 


Before exercises or as 
needed, consult the Regional 
Epidemiological Strike Team 
Coordinator to determine 
available team members and 
level of asset typing. 


Planning TBD TBD TBD 


Epidemiological 
Surveillance and 
Investigation 


Exercise treatment 
recommendations indicated for 
radiological events. 


Practice the treatment 
recommendations made 
during the exercise. 


Exercise TBD TBD TBD 


Epidemiological 
Surveillance and 
Investigation 


Compile resource lists for 
packaging and shipping of 
biological specimens. 


Obtain resource lists and 
materials appropriate for the 
packing and shipping of 
specimens (dry ice, etc.). 


Planning TBD TBD TBD 


Epidemiological 
Surveillance and 
Investigation 
 


More consistency on 
completing forms—staff filling 
out forms should sign off on the 
completed sections 


Provide participants with 
clear instructions on filling 
out forms and encourage 
them to sign off on the 
sections they complete. 


Planning TBD TBD TBD 
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Appendix A 3  FDOH 


Capability Recommendation Corrective Action Description 
Capability 
Element 


Primary 
Agency and 


Point of 
Contact Start Date 


Completion 
Date 


Epidemiological 
Surveillance and 
Investigation 


Further training on ICS structure 
and chain of command within a 
CRC. 


Train/practice Community 
Reception Center ICS 
structure and chain of 
command procedures. Look 
at improving staffing 
methods for span of control 
and surge influx. 


Planning/ 
Training/ 
Exercise 


TBD TBD TBD 


Epidemiological 
Surveillance and 
Investigation 


Have more staff at registration 
and discharge stations to avoid 
lengthy wait times and 
increased anxiety. 


Look at staffing increases for 
registration and discharge 
stations to reduce choke 
points. 


Planning TBD TBD TBD 


Epidemiological 
Surveillance and 
Investigation 


Have closer monitoring of 
persons and equipment that 
move between the clean and 
contaminated control zone 
without don/doff of personal 
protective equipment. 


Review CRC procedures for 
monitoring the divide 
between clean and 
contaminated control zones. 
Consider security personnel. 


Planning TBD TBD TBD 


Epidemiological 
Surveillance and 
Investigation 
 


Ensure proper units from the 
radiation monitoring equipment 
are entered into the computer 
program. 


Provide a very 
knowledgeable person in 
radiation dose rates be 
stationed at dose assessment 
station. 


Training TBD TBD TBD 


Environmental 
Health 


Have a numbering system for 
wait area at registration and 
discharge. 


Examine different ways to 
track patients at registration 
and discharge stations. 


Planning TBD TBD TBD 
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Appendix A 4  FDOH 


Capability Recommendation Corrective Action Description 
Capability 
Element 


Primary 
Agency and 


Point of 
Contact Start Date 


Completion 
Date 


Environmental 
Health 
 


Provide better physical 
separation between victims 
being scanned for internal 
contamination and other 
victims waiting to be scanned.  


Analyze separation methods 
for victims being scanned and 
waiting to be scanned to help 
eliminate false reporting. 


Planning TBD TBD TBD 


Environmental 
Health 


Better integrate the internal 
functions of dose assessment 


Train on the functions and 
processes for dose 
assessment 


Planning/ 
Training 


TBD TBD TBD 


Public Health 
Laboratory 
Testing (urine 
sample shipping 


Use of lab specimen’s barcode 
and patient tracking barcode 
created the need for a cross-
referencing system. 


Integrate different barcodes 
into one system for more 
efficient and faster tracking 


Equipment TBD TBD TBD 


On-Site Incident 
Management 


Provide Incident Command 
System (ICS) Toolkit on jump 
drives to eliminate different 
formats of ICS forms. 


Obtain multiple jump drives 
and load them with the ICS 
Toolkit. 


Equipment Florida 
Regional 
Domestic 


Security Task 
Force 


(RDSTF) 
Region 5 
Incident 


Management 
Training 


(IMT) 


8/1/11 8/1/12 


On-Site Incident 
Management 


Have one laptop and printer 
assigned to the IMT at all times. 


Obtain a designated IMT 
laptop and printer. 


Equipment Florida 
RDSTF 


Region 5 IMT 


8/1/11 8/1/12 


On-Site Incident 
Management 


Market for more 
finance/administrative section 
chiefs. 


Advertise finance and 
administrative IMT positions 
to appropriate personnel 


Planning/ 
Training 


Florida 
RDSTF 


Region 5 IMT 


8/1/11 Ongoing 
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Capability Recommendation Corrective Action Description 
Capability 
Element 


Primary 
Agency and 


Point of 
Contact Start Date 


Completion 
Date 


On-Site Incident 
Management 


Regulate requisition requests. Look at methods to 
standardize requisition 
requests. 


Planning Florida 
RDSTF 


Region 5 IMT 


8/1/11 8/1/12 


On-Site Incident 
Management 


Investigate ways to correct 
confusion between multiple 
types of e-mail accounts and 
firewalls from various 
organizations participating on 
the IMT. 


Google docs and possibly 
Google position-based 
accounts would eliminate 
confusion of various types of 
e-mails and firewalls from 
various organizations. 


Planning/ 
Equipment 


Florida 
RDSTF 


Region 5 IMT 


8/1/11 8/1/12 


Disaster 
Behavioral 
Health 


Revise triage methods. Blue—no assessment 
needed; provide coping 
information. 
Green—mini-assessment and 
support plan. 
Orange—mental health 
assessment and referrals. 
User markers (only mark 
green and orange). 


Planning/ 
Training 


Florida Crisis 
Consortium 


(FCC) 


8/1/11 9/1/11 


Disaster 
Behavioral 
Health 


Obtain more interpreters for 
non-English speakers. 


Recruit additional bilingual 
team members. 


Planning FCC 8/1/11 Ongoing 


Disaster 
Behavioral 
Health 


Revise staffing matrix. 
 


Identify staffing needed 
(including backup team 
leader to build in breaks for 
team members). 


Training FCC 8/1/11 9/30/11 


Disaster 
Behavioral 
Health 


Develop better communication 
between clean side and 
contaminated side 


Designate lead on each side 
and provide radio. 


Planning/ 
Training 


FCC 8/1/11 9/30/11 
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Appendix A 6  FDOH 


Capability Recommendation Corrective Action Description 
Capability 
Element 


Primary 
Agency and 


Point of 
Contact Start Date 


Completion 
Date 


Disaster 
Behavioral 
Health 


Revisit fitness-for-duty 
guidelines. 


Revise guidelines and 
communicate to team 
members. 


Planning/ 
Training 


FCC 9/1/11 10/31/11 
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Preface 
The Florida Department of Health  (FDOH) Limited-Scale Radiation Drill is sponsored by 
Centers for Disease Control and Prevention (CDC) and the FDOH. This Exercise Plan 
(ExPlan) was produced with input, advice, and assistance from the CDC and FDOH Limited-
Scale Radiation Drill Exercise Planning Team, which followed guidance set forth in the U.S. 
Department of Homeland Security (DHS) Homeland Security Exercise and Evaluation 
Program (HSEEP). 


This ExPlan gives officials, observers, media personnel, and players from participating 
organizations information they need to observe or participate in a Radiation Drill response 
exercise that focuses on participants’ emergency response plans, policies, and procedures 
as they pertain to the Radiation Drill.  The information in this document is current at the 
date of publication, and is subject to change as dictated by the Exercise Planning Team.  
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Handling Instructions 
1. The title of this document is the FDOH Limited-Scale Radiation Drill Exercise Plan 


(ExPlan). 


2. This document should be safeguarded, handled, transmitted, and stored in accordance 
with appropriate security directives. Reproduction of this document, in whole or in 
part, without prior approval from the Exercise Planning Team is prohibited. 


3. At a minimum, the attached materials will be disseminated strictly on a need-to-know 
basis and, when unattended, will be stored in a locked container or area that offers 
sufficient protection against theft, compromise, inadvertent access, and unauthorized 
disclosure. 


4. For more information about the exercise, please consult the following points of contact 
(POCs): 


Exercise Lead: 


April Raulerson 
Emergency Preparedness Manager 
East Central Florida Regional Planning Council 
309 Cranes Roost Blvd., Suite 2000 
Altamonte Springs, Florida 32701 
407-262-7772 (office) 
407-716-8934 (cell) 
araulerson@ecfrpc.org 


Exercise Support Team: 


Kate Hardie 
Emergency Preparedness Planner 
East Central Florida Regional Planning Council 
309 Cranes Roost Blvd., Suite 2000 
Altamonte Springs, Florida 32701 
407-262-7772 (office)  
kate@ecfrpc.org 
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Chapter 1: General Information 


Introduction 


The FDOH Limited-Scale Radiation Drill is designed to establish a learning environment for 
players to exercise emergency response plans, policies, and procedures as they pertain to 
activating a Community Reception Center. A Drill is a complex event that requires detailed 
planning. To ensure an effective exercise, subject matter experts (SMEs) and local 
representatives from numerous agencies have taken part in the planning process and will 
take part in exercise conduct and evaluation. 


This Exercise Plan (ExPlan) was produced at the direction of the Centers for Disease 
Control and Prevention and the Florida Department of Health with input, advice, and 
assistance from the FDOH Limited-Scale Radiation Drill Exercise Planning Team. This 
exercise is evidence of the growing public safety partnership between Federal, State and 
local jurisdictions regarding the response to the threat of Radiation exposure that our 
Nation and communities face. 


Confidentiality 


The FDOH Limited-Scale Radiation Drill is an unclassified exercise. Control of information 
is based on public sensitivity regarding the nature of the exercise rather than actual 
exercise content. Some exercise material is intended for the exclusive use of exercise 
planners, controllers, and evaluators, but players may view other materials that are 
deemed necessary to their performance. All exercise participants may view this ExPlan. 
The Controller and Evaluator (C/E) Handbook is a restricted document that is intended for 
controllers and evaluators only. 


All exercise participants should use appropriate guidelines to ensure proper control of 
information within their areas of expertise and protect this material in accordance with 
current Centers for Disease Control and Prevention and Florida Department of Health 
directives.  


Public release of exercise materials to third parties is at the discretion of the U.S. 
Department of Homeland Security (DHS) and the CDC and FDOH Limited-Scale Radiation 
Drill Exercise Planning Team. 


Purpose 


The purpose of this exercise is to evaluate player actions against current response plans 
and capabilities for a Radiation Exposure response. 


Target Capabilities 


The National Planning Scenarios and establishment of the National Preparedness Priorities 
have steered the focus of homeland security toward a capabilities-based planning 







After-Action Report / Improvement Plan East Central Florida Regional Planning Council 
(AAR/IP) FDOH Limited-Scale Drill 
 


9 
 


approach. Capabilities-based planning focuses on planning under uncertainty because the 
next danger or disaster can never be forecast with complete accuracy. Therefore, 
capabilities-based planning takes an all-hazards approach to planning and preparation that 
builds capabilities that can be applied to a wide variety of incidents. States and urban areas 
use capabilities-based planning to identify a baseline assessment of their homeland 
security efforts by comparing their current capabilities against the Target Capabilities List 
(TCL) and the critical tasks of the Universal Task List (UTL). This approach identifies gaps 
in current capabilities and focuses efforts on identifying and developing priority 
capabilities and tasks for the jurisdiction. These priority capabilities are articulated in the 
jurisdiction’s homeland security strategy and Multiyear Training and Exercise Plan, of 
which this exercise is a component. 


The capabilities listed here have been selected by the CDC and FDOH Limited-Scale 
Radiation Drill Exercise Planning Team.  These capabilities provide the foundation for 
development of the exercise objectives and scenario. The purpose of this exercise is to 
measure and validate performance of these capabilities and their associated critical tasks. 
The selected capabilities are: 


• Epidemiological Surveillance and Investigation 


• Environmental Health 


• Public Health Laboratory Testing (Urine Sample – Shipping of a sample) 


• On-site Incident Management 


Exercise Objectives 


The Exercise Planning Team selected objectives that focus on evaluating emergency 
response procedures, identifying areas for improvement, and achieving a collaborative 
attitude. This exercise will focus on the following objectives: 


1. Epidemiological Surveillance and Investigation. Evaluate the capacity to rapidly 
conduct epidemiological investigations due to a deliberate exposure and evaluate 
disease detection, rapid implementation of active surveillance, maintenance of 
ongoing surveillance activities, epidemiological investigation, analysis, 
communicating with the public and providers about case definitions, disease risk, 
mitigation, and recommendations for the implementation of control measures. 


2. Environmental Health. Evaluate the capability to protect the public from 
environmental hazards and manage the health effects of an environmental health 
emergency. This capability includes the design, implementation, and interpretation 
of results from environmental field surveys, laboratory sample analyses, rapid 
needs assessments, and comprehensive environmental health and risk assessments. 


3. Public Health Laboratory Testing (Urine Sample – Shipping of a sample). 
Evaluate ongoing surveillance, rapid detection, confirmatory testing, data reporting, 
investigative support, and laboratory networking to address potential exposure, or 
known exposure, to all-hazards which include chemical, radiochemical, and 







After-Action Report / Improvement Plan East Central Florida Regional Planning Council 
(AAR/IP) FDOH Limited-Scale Drill 
 


10 
 


biological agents in all matrices including clinical specimens, food and 
environmental samples, (e.g., water, air, soil).  


4. On-site Incident Management. Evaluate the ability to effectively direct and control 
incident management activities by using the Incident Command System (ICS) 
consistent with the National Incident Management System (NIMS). 
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Chapter 2: Exercise Logistics 


Exercise Summary 


General 


The FDOH Limited-Scale Radiation Drill is designed to establish a learning environment for 
players to exercise their plans and procedures for responding to a public Radiation 
Exposure event. The FDOH Limited-Scale Radiation Drill will be conducted on Tuesday, July 
12th, 2011, beginning at 12:30pm. Exercise play is scheduled for 4 hours or until the 
Exercise Director and Senior Controller determine that the exercise objectives have been 
met. 


Assumptions 


Assumptions constitute the implied factual foundation for the exercise and are assumed to 
be present before the exercise starts. The following general assumptions apply to this 
exercise: 


• The exercise will be conducted in a no-fault learning environment wherein systems 
and processes, not individuals, will be evaluated. 


• Exercise simulation will be realistic and plausible and will contain sufficient detail 
from which players can respond. 


• Exercise players will react to information and situations as they are presented, in 
the same manner as if the simulated incident were real. 


Constructs and Constraints 


Constructs are exercise devices that are designed to enhance or improve exercise realism. 
Constraints are exercise limitations that may detract from exercise realism. Constraints 
may be the inadvertent result of a faulty construct, or they may pertain to financial and 
staffing issues. Although there are constructs and constraints (also known as exercise 
artificialities) for any exercise, the Exercise Planning Team recognizes and accepts the 
following as necessary: 


• Exercise communication and coordination will be limited to participating exercise 
venues and the Simulation Cell (SimCell). 


• Only communication methods listed in the Communications Directory will be 
available for players to use during the exercise. 


• Participating agencies may need to balance exercise play with real-world 
emergencies. Real-world emergencies will take priority. 
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Exercise Participants 


The term participant encompasses many groups of people, not just those playing in the 
exercise. Groups of participants involved in the exercise are as follows: 


• Players. Players are agency personnel who have an active role in responding to the 
simulated emergency and perform their regular roles and responsibilities during 
the exercise. Players initiate actions that will respond to and mitigate the simulated 
emergency.  


• Controllers. Controllers set up and operate the exercise site, plan and manage 
exercise play, and act in the roles of response individuals and agencies that are not 
playing in the exercise. Controllers direct the pace of exercise play; they routinely 
include members of the Exercise Planning Team. They provide key data to players 
and may prompt or initiate certain player actions to ensure exercise continuity.  


• Simulators. Simulators are control staff personnel who role play nonparticipating 
organizations or individuals. They most often operate out of the SimCell, but they 
may occasionally have face-to-face contact with players. Simulators function semi-
independently under the supervision of SimCell controllers, enacting roles (e.g., 
media reporters or next of kin) in accordance with instructions provided in the 
Master Scenario Events List (MSEL). All simulators are ultimately accountable to the 
Exercise Director and Senior Controller.  


• Evaluators. Evaluators evaluate and provide feedback on a designated functional 
area of the exercise. They are chosen on the basis of their expertise in the functional 
area(s) they have been assigned to review during the exercise and their familiarity 
with local emergency response procedures. Evaluators assess and document 
participants’ performance against established emergency plans and exercise 
evaluation criteria, in accordance with Homeland Security Exercise and Evaluation 
Program (HSEEP) standards. They typically are chosen from planning committee 
members or agencies or organizations that are participating in the exercise. 


• Actors. Actors simulate specific roles during exercise play. They typically are 
volunteers who have been recruited to play the role of victims or other bystanders. 


• Observers. Observers visit or view selected segments of the exercise. Observers do 
not play in the exercise, nor do they perform any control or evaluation functions.  
Observers view the exercise from a designated observation area and must remain 
within the observation area during the exercise. VIPs are also observers, but they 
frequently are grouped separately. A dedicated group of exercise controllers will be 
assigned to manage these groups. 


• Media Personnel. Some media personnel may be present as observers, pending 
approval by Centers for Disease Control and Prevention and the Florida Department 
of Health personnel and Exercise Support Team members. Media interaction also 
may be simulated by the SimCell to enhance realism and meet related exercise 
objectives. A dedicated group of exercise controllers will be assigned to manage 
these groups. 
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• Support Staff. The exercise support staff includes individuals who are assigned 
administrative and logistical support tasks during the exercise (e.g., registration, 
catering). 


Exercise Tools 


Controller and Evaluator (C/E) Handbook 


The FDOH Limited-Scale Radiation Drill C/E Handbook is designed to help exercise 
controllers and evaluators conduct and evaluate an effective exercise. The handbook also 
enables controllers and evaluators to understand their roles and responsibilities in 
exercise execution and evaluation. If a player, observer, or media representative finds an 
unattended handbook, he or she should give it to the nearest controller or evaluator. 


Exercise Implementation 


Exercise Play 


Exercise play will begin at 1:00pm, with a situation update for each participating venue. 
Play will proceed according to events outlined in the MSEL, in accordance with established 
plans and procedures. The exercise will conclude after completion of operations and 
attainment of exercise objectives, as determined by the Exercise Director. The exercise is 
expected to end by 4:30pm. 


Exercise Rules 


The following general rules govern exercise play: 


• Real-world emergency actions take priority over exercise actions.  


• Exercise participants will comply with real-world response procedures, unless 
otherwise directed by the control staff. 


• All communications (e.g., written, radio, telephone) during the exercise will begin 
and end with the statement “This is an exercise.” 


• Exercise participants who place telephone calls or initiate radio communication 
with the SimCell must identify the organization, agency, office, or individual with 
whom they wish to speak.  


Safety Requirements 


General 


Exercise participant safety takes priority over exercise events. Although the participants 
involved in the FDOH Limited-Scale Radiation Drill come from various response agencies, 
they share the basic responsibility for ensuring a safe environment for all personnel 
involved in the exercise. Because aspects of an emergency response are dangerous, 
professional health and safety ethics should guide all participants to operate in their 
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assigned roles in the safest manner possible. The following general requirements apply to 
the exercise: 


• A Safety Controller will be identified and will be responsible for participant safety. 


• All controllers, evaluators, and exercise staff members will serve as safety observers 
while exercise activities are underway. Any safety concerns must be immediately 
reported to the Safety Controller. 


• Participants will be responsible for their own and each other’s safety during the 
exercise. All persons associated with the exercise must stop play if, in their opinion, 
a real safety problem exists. After the problem is corrected, exercise play can be 
resumed.  


• All organizations will comply with their respective environmental, health, and safety 
plans and procedures, as well as appropriate Federal, State, and local environmental 
health and safety regulations.  


Exercise Setup 


Exercise setup involves prestaging and dispersal of exercise materials, including 
registration materials, documentation, signage, and other equipment as appropriate.  
Exercise setup will take place on Monday, July 11th, 2011. 


Electrical and Generating Device Hazards 


All electrical and generating devices will be clearly marked to prevent inadvertent contact. 
All generating devices will be located in areas where exhaust gases will not pose any 
potential exposure to exercise participants (i.e., away from buildings to prevent buildup of 
carbon monoxide inside). 


Accident Reporting and Real Emergencies 


For an emergency that requires assistance, use the phrase “real-world emergency.” The 
following procedures should be used in case of a real emergency during the exercise: 


• Anyone who observes a participant who is seriously ill or injured will first advise 
the nearest controller and then, if possible, render aid, provided the aid does not 
exceed his or her training. 


• The controller who is made aware of a real emergency will initiate the “real-world 
emergency” broadcast on the controller radio network and provide the following 
information to the Senior Controller and Exercise Director: 


− Venue and function 
− Location within the venue and function 
− Condition 
− Requirements 


• The Safety Controller will be notified as soon as possible if a real emergency occurs.  
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• If the nature of the emergency requires suspension of the exercise at the venue or 
function, all exercise activities at that facility will immediately cease. Exercise play 
may resume at that venue or function after the situation has been addressed.  


• Exercise play at other venues and functions should not cease if one venue or 
function has declared a real-world emergency, unless they rely on the affected 
venue. 


• If a real emergency occurs that affects the entire exercise, the exercise may be 
suspended or terminated at the discretion of the Exercise Director and Senior 
Controller. Notification will be made from the SimCell. 


Site Access 


Security 


To prevent confusion and interruption of the exercise, access to exercise sites will be 
limited to exercise participants only. Players should advise their venue’s controller or 
evaluator if an unauthorized person is present. Each organization should follow its internal 
security procedures, augmented as necessary to comply with exercise requirements. 


Observer Coordination 


Each organization with observers will coordinate with the East Central Florida Regional 
Planning Council for access to the exercise site. Observers will be escorted to an 
observation area for orientation and conduct of the exercise. All observers must remain 
within the designated observation area during the exercise. Centers for Disease Control and 
Prevention and/or Florida Department of Health representatives and/or the observer 
controller will be present to explain the exercise program and answer questions for 
observers during the exercise. 


Refreshments and Restroom Facilities 


Refreshments and potable water will be provided for all exercise participants throughout 
the exercise.  


Exercise Identification 


Identification badges will be issued to the exercise staff. All exercise personnel and 
observers will be identified by agency uniforms or identification badges distributed by the 
exercise staff.  


Communications Plan 


Exercise Start, Suspension, and Termination Instructions 


The exercise is scheduled to run for 4 hours or until the Exercise Director and Senior 
Controller determines that exercise objectives have been met. The Exercise Director will 
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announce the start of the exercise and exercise suspension or termination through the 
controller communications network. 


All spoken and written communications will start and end with the 
statement “THIS IS AN EXERCISE.” 


Player Communications 


Players will use routine, in-place agency communication systems. Additional 
communication assets may be made available as the exercise progresses. The need to 
maintain capability for a real-world response may preclude the use of certain 
communication channels or systems that usually would be available for an actual 
emergency. In no instance will exercise communications interfere with real-world 
emergency communications. Each venue will coordinate its own internal communication 
networks and channels.  


The primary means of communication among the controllers and venues will be telephone 
and radio.  A list of key telephone and fax numbers and radio call signs will be available as a 
Communications Directory before the exercise starts. 


Communications Check 


Before the exercise starts, a communications check with be done between all interfacing 
communication means to ensure redundancy and uninterrupted flow of control 
information. 


Player Briefing 


Controllers may be required to read specific scenario details to participants to begin 
exercise play. They may also have technical handouts or other materials to give to players 
to better orient them to the exercise environment. 


Public Affairs 


This exercise enables players to demonstrate increased readiness to deal with a Public 
Health Radiation Exposure event. Any public safety exercise may be a newsworthy event. 
Special attention must be given to the needs of media representatives, allowing them to get 
as complete and accurate a story as possible; however, their activities must not 
compromise exercise realism, safety, or objectives. 


The Centers for Disease Control and Prevention and the Florida Department of Health are 
responsible for disseminating public information before the FDOH Limited-Scale Radiation 
Drill. The Planning Team will coordinate this function. 
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Chapter 3: Player Information and Guidance 


Exercise Staff 


Exercise Director 


The Exercise Director has overall responsibility for planning, coordinating, and overseeing 
all exercise functions. The Exercise Director also manages exercise activities and maintains 
close dialogue with the Senior Controller about the status of play and achievement of 
exercise objectives. 


Senior Controller 


The Senior Controller is responsible for overall organization of the exercise and takes 
direction from the Exercise Director. The Senior Controller monitors exercise progress and 
coordinates decisions regarding deviations or significant changes to the scenario caused by 
unexpected developments during play. The Senior Controller monitors actions by 
individual controllers and ensures that they implement all designated and modified actions 
at the appropriate time. The Senior Controller debriefs controllers and evaluators after the 
exercise and oversees setup and takedown of the exercise. 


Safety Controller 


The Safety Controller is responsible for monitoring exercise safety during setup, conduct, 
and cleanup of the exercise. All exercise participants will assist the Safety Controller by 
reporting any safety concerns. 


Controllers 


Individual controllers issue exercise materials to players as required, monitor the exercise 
timeline, and monitor the safety of all exercise participants. Controllers also provide injects 
to players, as described in the MSEL. Specific controller responsibilities are addressed in 
the C/E Handbook. 


Evaluators 


Evaluators work as a team with controllers. Evaluators are SMEs who record events that 
take place in their assigned location and submit documentation for review and inclusion in 
the After Action Report (AAR). Evaluators should not have any direct interaction with 
players. Specific evaluator responsibilities are addressed in the C/E Handbook. 


Player Instructions 


Before the Exercise 


• Review appropriate emergency plans, procedures, and exercise support documents. 
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• Be at the appropriate site at least 30 minutes before the exercise starts. Wear the 
appropriate uniform and identification item(s).  


• Sign in when you arrive.  


• Read your Player Information Handout, which includes information on exercise 
safety.  


During the Exercise 


• Respond to exercise events and information as if the emergency were real, unless 
otherwise directed by an exercise controller. 


• Controllers will give you only information they are specifically directed to 
disseminate. You are expected to obtain other necessary information through 
existing emergency information channels. 


• Do not engage in personal conversations with controllers, evaluators, observers, or 
media personnel. If you are asked an exercise-related question, give a short, concise 
answer. If you are busy and cannot immediately respond, indicate that, but report 
back with an answer as soon as possible. 


• If you do not understand the scope of the exercise, or if you are uncertain about an 
organization’s or agency’s participation in an exercise, ask a controller. 


• Parts of the scenario may seem implausible. Recognize that the exercise has 
objectives to satisfy and may require incorporation of unrealistic aspects. Every 
effort has been made by the exercise’s trusted agents to balance realism with safety 
and to create an effective learning and evaluation environment.  


• All exercise communications will begin and end with the statement “This is an 
exercise.” This precaution is taken so that anyone who overhears the conversation 
will not mistake exercise play for a real-world emergency. 


• When you communicate with the SimCell, identify the organization, agency, office, or 
individual with whom you wish to speak. 


• Speak when you take an action. This procedure will ensure that evaluators are 
aware of critical actions as they occur. 


• Maintain a log of your activities. Many times, this log may include documentation of 
activities that were missed by a controller or evaluator. 


After the Exercise 


• Participate in the Hot Wash at your facility with controllers and evaluators.  


• Complete the Participant Feedback Form. This form allows you to comment 
candidly on emergency response activities and exercise effectiveness. Provide the 
completed form to a controller or evaluator. 


• Provide any notes or materials generated from the exercise to your controller or 
evaluator for review and inclusion in the AAR. 
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Simulation Guidelines 


Because the FDOH Limited-Scale Radiation Drill is of limited duration and scope, the 
physical description of what would fully occur at the incident sites and surrounding areas 
will be relayed to players by simulators or controllers. 
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Chapter 4: Evaluation and Post exercise Activities 


Exercise Documentation 


The goal of the FDOH Limited-Scale Radiation Drill is to comprehensively exercise and 
evaluate plans and capabilities as they pertain to establishing a Community Reception 
Center (CRC).  After the exercise, data collected by controllers, evaluators, and players will 
be used to identify strengths and areas for improvement in the context of the exercise 
objectives. 


Exercise Evaluation Guides (EEGs) 


The DHS has developed Exercise Evaluation Guides (EEGs) that identify expected activities 
for evaluation, provide consistency across exercises, and link individual tasks to disciplines 
and expected outcomes. 


The EEGs selected by the exercise’s trusted agents are contained in the evaluator materials 
packet, along with the C/E Handbook. These EEGs have been selected because the activities 
they describe can be expected to be observed during the exercise. The EEGs will guide 
evaluation to match the exercise objectives. Supplemental evaluation materials designed 
for the FDOH Limited-Scale Radiation Drill may also be used. 


Hot Wash 


Immediately after completion of exercise play, controllers will facilitate a Hot Wash with 
players from their assigned location. The Hot Wash is an opportunity for players to express 
their opinions about the exercise and their own performance. At this time, evaluators can 
seek clarification regarding certain actions and what prompted players to take them. The 
Hot Wash should not last more than 30 minutes. Evaluators should take notes during the 
Hot Wash and include these observations in their analysis. 


Controller and Evaluator Debriefing 


Controllers, evaluators, and selected exercise participants will attend a facilitated 
Controller and Evaluator Debriefing following the exercise. During this debriefing, these 
individuals will discuss their observations of the exercise in an open environment to clarify 
actions taken during the exercise. Evaluators should take this opportunity to complete 
their EEGs for submission to the Lead Evaluator and begin the analysis process outlining 
issues to be included in the AAR. 


After Action Report (AAR) 


The AAR is the culmination of the FDOH Limited-Scale Radiation Drill. It is a written report 
that outlines strengths and areas for improvement identified during the exercise. The AAR 
will include the timeline, executive summary, scenario description, mission outcomes, and 
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capability analysis. The AAR will be drafted by a core group of individuals from the 
Exercise Planning Team. 


After Action Conference and Improvement Plan (IP) 


The improvement process represents the comprehensive, continuing preparedness effort 
of which the FDOH Limited-Scale Radiation Drill is a part. Lessons learned and 
recommendations from the AAR will be incorporated into an Improvement Plan (IP). 


After Action Conference 


The After Action Conference is a forum for jurisdiction officials to hear the results of the 
evaluation analysis, validate findings and recommendations in the draft AAR, and begin 
development of the IP. 


Improvement Plan (IP) 


The IP identifies how recommendations will be addressed, including what actions will be 
taken, who is responsible, and the timeline for completion. It is created by key stakeholders 
from the FDOH Limited-Scale Radiation Drill participating agencies during the After Action 
Conference. 
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Appendix A: Exercise Schedule 
Time Personnel Activity 


Thursday, June 30th, 2011 


1330-1500 Controllers and Evaluators Controller and Evaluator Training 
Monday, July 11th, 2011 


1300 to 1600 Exercise Planning Team members Site Setup  
Tuesday, July 12th, 2011 


0800 Exercise staff members Exercise site setup 
0830 Controllers, Evaluators, Participants  Check-in 
0900 All Participants Just-in-Time Training 
1115-1215 Controllers and evaluators, 


Participants (participants, observers), 
Lunch 


1130-1230   Volunteer-Actors Registration/Moulage 
1200 Controllers and Evaluators Communications check 
1230 Participants/Volunteers-Actors Briefing 
1245 Participants (Players, Observers) Report to various locations 


1300 All Start of exercise (StartEx) 


1600 All End of exercise (EndEx) 


Immediately after the 
exercise  


Participants, Controllers, and 
Evaluators 


Hot Wash 


Immediately after the Hot 
Wash 


Controllers, Evaluators, and Exercise 
Planning Team members 


Controller and Evaluator 
Debriefing 


1630 Exercise  Team members Site Breakdown/Clean Up 
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Appendix B: Exercise Site Maps 
Figure B.1 Meadow Woods and Surrounding Areas Map 


 
 


Figure B.2 Cypress Creek High School Aerial 
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Appendix C: Participating Agencies and Organizations 
Participating Agencies and Organizations 


Federal 


Centers for Disease Control and Prevention 
State 
Florida Division of Emergency Management 
Florida Department of Health 
Florida Department of Health Radiation Control 
Florida Department of Law Enforcement 
State Medical Response Teams 
Environmental Health Strike Teams 
Epidemiological Strike Teams 
Medical Reserve Corp. 
Florida National Guard, 44th Civil Support Team 
State Laboratory 
Regional  
East Central Florida Regional Planning Council 
Region 5 Incident Management Team (IMT) 
Behavioral Health Strike Teams 
American Red Cross 
Local 
Orange County Health Department 
Orange County Health Services Department, Office of the Medical Director 
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Appendix D: Agent Fact Sheet
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Appendix E: Background Scenario 
 


July 8th, 2011  


The City of Lime Hospital reported a missing item in an incoming shipment destined for the Blood 
Bank Lab.  The missing item contained Cesium-137. 


 


 


July 12th, 2011  


8:30am – The G25 Summit is holding their annual meeting at the Lime County Convention Center.  
There are more than 300 individuals in attendance on this particular morning. 


 


10:00am – An individual, thought to be a Convention Center Maintenance Employee, knocks off a 
sprinkler head inside the main meeting room during the morning session activities.  This sets off 
the Convention Center’s fire suppression system within the meeting room.  


 


10:10am – A phone call is received by the Channel 17 news station.  The caller reports that a 
suppression system that just went off at the convention center was contaminated with radioactive 
material.  This information is quickly broadcast through the major media outlets. 
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Preface 
The FDOH Limited-Scale Radiation Drill is sponsored by Centers for Disease Control and 
Prevention and the Florida Department of Health. This Controller and Evaluator (C/E) 
Handbook was produced with input, advice, and assistance from the CDC and FDOH 
Limited-Scale Radiation Drill Exercise Planning Team, which followed guidance set forth by 
the U.S. Department of Homeland Security (DHS) Homeland Security Exercise and 
Evaluation Program (HSEEP). 


The C/E Handbook is a supplement to the FDOH Limited-Scale Radiation Drill Exercise Plan 
(ExPlan). It provides controllers and evaluators with detailed information about the 
exercise scenario and their specific duties and responsibilities. Controllers and evaluators 
should refer to the ExPlan for basic information about the exercise, including participating 
agencies, schedules, briefings, and the responsibilities of various participants. The 
information in this document is current at the date of publication, and is subject to change 
as dictated by the CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team.  
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Handling Instructions 
1. The title of this document is the FDOH Limited-Scale Radiation Drill Controller and 


Evaluator (C/E) Handbook. 


2. The information gathered in this C/E Handbook should be safeguarded, handled, 
transmitted, and stored in accordance with appropriate security directives. 
Reproduction of this document, in whole or in part, without prior approval from the 
CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team is prohibited. 


3. At a minimum, the attached materials will be disseminated strictly on a need-to-know 
basis and, when unattended, will be stored in a locked container or area that offers 
sufficient protection against theft, compromise, inadvertent access, and unauthorized 
disclosure. 


4. For more information about the exercise, please consult the following points of contact 
(POCs): 


Exercise Lead: 


April Raulerson 
Emergency Preparedness Manager 
East Central Florida Regional Planning Council 
309 Cranes Roost Blvd., #2000 
Altamonte Springs, Florida 32701 
407-262-7772 (office) 
407-716-8934 (cell) 
araulerson@ecfrpc.org 


Exercise Support Team: 


Kate Hardie 
Emergency Management Planner 
East Central Florida Regional Planning Council 
309 Cranes Roost Blvd., #2000 
Altamonte Springs, Florida 32701 
407-262-7772 (office)  
kate@ecfrpc.org 
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Chapter 1: General Information 


Introduction 


The FDOH Limited-Scale Radiation Drill is designed to establish a learning environment for 
players to exercise emergency response plans, policies, and procedures as they pertain to 
activating a Community Reception Center. A Drill is a complex event that requires detailed 
planning. To ensure an effective exercise, subject matter experts (SMEs) and local 
representatives from numerous agencies have taken part in the planning process and will 
take part in exercise conduct and evaluation. 


This Controller and Evaluator (C/E) Handbook was produced at the direction of the 
Centers for Disease Control and Prevention and the Florida Department of Health with 
input, advice, and assistance from the CDC and FDOH Limited-Scale Radiation Drill Exercise 
Planning Team. This exercise is evidence of the growing public safety partnership between 
State and local jurisdictions regarding the response to the threat of Radiation exposure that 
our Nation and communities face. 


Confidentiality 


The FDOH Limited-Scale Radiation Drill is an unclassified exercise. Control of exercise 
information is based on public sensitivity regarding the nature of the exercise rather than 
the actual exercise content. Some exercise material is intended for the exclusive use of 
exercise planners, controllers, and evaluators, but players may view other materials 
deemed necessary to their performance. All exercise participants may view the Exercise 
Plan (ExPlan), but this C/E Handbook is a restricted document that is intended for 
controllers and evaluators only. 


All exercise participants should use appropriate guidelines to ensure proper control of 
information within their areas of expertise and protect this material in accordance with 
current Centers for Disease Control and Prevention and Florida Department of Health 
directives.  


Public release of exercise materials to third parties is at the discretion of the U.S. 
Department of Homeland Security (DHS) and the CDC and FDOH Limited-Scale Radiation 
Drill Exercise Planning Team. 


Exercise Summary 


General 


The FDOH Limited-Scale Radiation Drill is designed to establish a learning environment for 
players to exercise emergency response plans, policies, and procedures as they pertain to 
the Radiation Exposure event. 
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Purpose 


The purpose of this exercise is to evaluate player actions against current response plans 
and capabilities for a Radiation Exposure event response. 


Assumptions 


Assumptions constitute the implied factual foundation for the exercise and, as such, are 
assumed to be present before the exercise starts. The following general assumptions apply 
to the exercise: 


• The exercise will be conducted in a no-fault learning environment wherein systems 
and processes, not individuals, will be evaluated. 


• Exercise simulation will be realistic and plausible and will contain sufficient detail 
from which to respond. 


• Exercise players will react to information and situations as they are presented, in 
the same manner as if the exercise were a real incident. 


Constructs and Constraints 


Constructs are exercise devices that are designed to enhance or improve exercise realism. 
Constraints are exercise limitations that may detract from exercise realism. Constraints 
may be the inadvertent result of a faulty construct, or they may pertain to financial and 
staffing issues. Although there are constructs and constraints (also known as exercise 
artificialities) in any exercise, the CDC and FDOH Limited-Scale Radiation Drill Exercise 
Planning Team recognizes and accepts the following as necessary: 


• Exercise communication and coordination will be limited to the participating 
exercise venues and the Simulation Cell (SimCell). 


• Only communication methods listed in the Communications Directory will be 
available for players to use during the exercise. 


• Participating agencies may need to balance exercise play with real-world 
emergencies. Real-world emergencies will take priority. 


Target Capabilities 


The National Planning Scenarios and establishment of the National Preparedness Priorities 
have steered the focus of homeland security toward a capabilities-based planning 
approach. Capabilities-based planning focuses on planning under uncertainty because the 
next danger or disaster can never be forecast with complete accuracy. Therefore, 
capabilities-based planning takes an all-hazards approach to planning and preparation that 
builds capabilities that can be applied to a wide variety of incidents. States and urban areas 
use capabilities-based planning to identify a baseline assessment of their homeland 
security efforts by comparing their current capabilities against the Target Capabilities List 
(TCL) and the critical tasks of the Universal Task List (UTL). This approach identifies gaps 
in current capabilities and focuses efforts on identifying and developing priority 
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capabilities and tasks for the jurisdiction. These priority capabilities are articulated in the 
jurisdiction’s homeland security strategy and Multi-Year Training and Exercise Plan, of 
which this exercise is a component. 


The capabilities listed here have been selected by the CDC and FDOH Limited-Scale 
Radiation Drill Exercise Planning Team from the priority capabilities identified in Region 
5’s Multi-Year Training and Exercise Plan. These capabilities provide the foundation for 
development of the exercise objectives and scenario. The purpose of this exercise is to 
measure and validate performance of these capabilities and their associated critical tasks. 
The selected capabilities are: 


• Epidemiological Surveillance and Investigation 


• Environmental Health 


• Public Health Laboratory Testing (Urine Sample – Shipping of a sample) 


• On-site Incident Management 


Exercise Objectives 


The CDC and FDOH Limited-Scale Radiation Drill Exercise Planning Team selected 
objectives that focus on evaluating emergency response procedures, identifying areas for 
improvement, and achieving a collaborative attitude. This exercise will focus on the 
following objectives: 


1. Epidemiological Surveillance and Investigation. Evaluate the capacity to rapidly 
conduct epidemiological investigations due to a deliberate exposure and evaluate 
disease detection, rapid implementation of active surveillance, maintenance of 
ongoing surveillance activities, epidemiological investigation, analysis, 
communicating with the public and providers about case definitions, disease risk, 
mitigation, and recommendations for the implementation of control measures. 


2. Environmental Health. Evaluate the capability to protect the public from 
environmental hazards and manage the health effects of an environmental health 
emergency. This capability includes the design, implementation, and interpretation 
of results from environmental field surveys, laboratory sample analyses, rapid 
needs assessments, and comprehensive environmental health and risk assessments. 


3. Public Health Laboratory Testing (Urine sample – shipping of a sample). 
Evaluate ongoing surveillance, rapid detection, confirmatory testing, data reporting, 
investigative support, and laboratory networking to address potential exposure, or 
known exposure, to all-hazards which include chemical, radiochemical, and 
biological agents in all matrices including clinical specimens, food and 
environmental samples, (e.g., water, air, soil).  


4. On-site Incident Management. Evaluate the ability to effectively direct and control 
incident management activities by using the Incident Command System (ICS) 
consistent with the National Incident Management System (NIMS). 
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Exercise Participants 


The term participant encompasses many groups of people, not just those playing in the 
exercise. Categories of participants involved in the exercise are as follows: 


• Players. Players are agency personnel who have an active role in responding to the 
simulated emergency and perform their regular roles and responsibilities during 
the exercise. Players initiate actions that will respond to and mitigate the simulated 
emergency.  


• Controllers. Controllers set up and operate the exercise site, plan and manage 
exercise play, and act in the roles of response individuals and agencies that are not 
playing in the exercise. Controllers direct the pace of exercise play; they routinely 
include members of the Exercise Planning Team. Controllers provide key data to 
players and may prompt or initiate certain player actions to ensure exercise 
continuity. Controllers are the only participants who provide information or 
direction to players. Controllers may use compressed time to ensure exercise 
continuity and completion. Any changes that affect the scenario or other areas of 
play must be coordinated through the Senior Controller, who will coordinate with 
the Exercise Director. All controllers will be accountable to the Senior Controller. A 
controller may also serve as an evaluator. 


• Simulators. Simulators are control staff personnel who role play as 
nonparticipating organizations or individuals. They most often operate out of the 
SimCell, but they may occasionally have face-to-face contact with players. 
Simulators function semi-independently under the supervision of SimCell 
controllers, enacting roles (e.g., media reporters or next of kin) in accordance with 
instructions provided in the Master Scenario Events List (MSEL). All simulators are 
ultimately accountable to the Exercise Director and Senior Controller.  


• Evaluators. Evaluators evaluate and provide feedback on designated functional 
areas of the exercise. They are chosen on the basis of their expertise in the 
functional area(s) they have been assigned to review during the exercise and their 
familiarity with local emergency response procedures. Evaluators assess and 
document participants’ performance against established emergency plans and 
exercise evaluation criteria, in accordance with Homeland Security Exercise and 
Evaluation Program (HSEEP) standards. Evaluators have a passive role in the 
exercise and only note the actions of players; they do not interfere with the flow of 
the exercise. 


• Actors. Actors simulate specific roles during exercise play. They typically are 
volunteers who have been recruited to play the role of victims or other bystanders. 


• Observers. Observers visit or view selected segments of the exercise. Observers do 
not play in the exercise, nor do they perform any control or evaluation functions. 
Observers will view the exercise from a designated observation area and will 
remain within the observation area during the exercise. VIPs are also observers, but 
they are frequently grouped separately. A dedicated group of exercise controllers 
will be assigned to manage these groups. 
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• Media Personnel. Some media personnel may be present as observers, pending 
approval by Centers for Disease Control and Prevention and the Florida Department 
of Health personnel and Exercise Support Team members. Media interaction also 
may be simulated by the SimCell to enhance exercise realism and meet related 
exercise objectives. A dedicated group of exercise controllers will be assigned to 
manage these groups. 


• Support Staff. The exercise support staff includes individuals who are assigned 
administrative and logistical support tasks during the exercise (e.g., registration, 
catering). 


Exercise Implementation and Rules 


• The Exercise Director will initiate exercise play by transmitting the start of exercise 
(StartEx) message via the controller communications network. 


• The Exercise Director makes the decision to conclude the exercise, based on 
completion of operations and attainment of exercise objectives. 


• Real-world emergency actions take priority over exercise actions.  


• All communications (e.g., written, radio, telephone) during the exercise will begin 
and end with the statement “This is an exercise.” 


• “Real-world emergency” will be the designated phrase to indicate that there is an 
emergency in the exercise area that requires immediate attention and may stop 
exercise play. 


• “Timeout” will be the designated phrase that controllers use to temporarily stop 
exercise play. 


• Exercise players will comply with real-world response procedures, unless otherwise 
directed by controllers. Responder rules of conduct are outlined in the ExPlan. 


• Exercise players who place telephone calls or initiate radio communications with 
the SimCell must identify the organization, agency, office, or individual with whom 
they wish to speak. 


Site Access 


Security 


To prevent confusion and interruption of the exercise, access to exercise sites will be 
limited to exercise participants only. Players should advise their venue’s controller or 
evaluator if an unauthorized person is present. Each organization should follow its internal 
security procedures, augmented as necessary to comply with exercise requirements. 


Observer Coordination 


Each organization with observers will coordinate with the East Central Florida Regional 
Planning Council for access to the exercise site. Observers will be escorted to an 







After-Action Report / Improvement Plan East Central Florida Regional Planning Council 
(AAR/IP) FDOH Limited-Scale Drill 
 


37 


observation area for orientation and conduct of the exercise. All observers will remain 
within the designated observation area during the exercise. Centers for Disease Control and 
Prevention and/or Florida Department of Health representatives and/or the observer 
controller will be present to explain the exercise program and answer questions for 
observers during the exercise. 


Exercise Identification 


Identification badges will be issued to the exercise staff. All exercise personnel and 
observers will be identified by agency uniforms or identification badges distributed by the 
exercise staff.  


Logistics 


Parking and Transportation 


Controllers and evaluators will be responsible for transportation to their respective 
exercise locations. Parking will be available at the exercise sites. 


Lunch 


Food and refreshments will be provided for all exercise participants. 


Restroom Facilities 


Restroom facilities will be located onsite. 


Recording and Documenting Activities 


Media camera crews and still photographers may be operating throughout the exercise. All 
participants should be advised of their presence and instructed to cooperate fully. 


Cleanup and Restoration 


After the exercise, controllers, evaluators, and players will begin cleanup operations to 
restore the area to pre-exercise conditions. All agencies will assist in these efforts. 


Public Affairs 


This exercise enables players to demonstrate increased readiness to deal with a Public 
Health Radiation Exposure event. Any public safety exercise may be a newsworthy event. 
Special attention must be given to the needs of media representatives, allowing them to get 
as complete and accurate a story as possible; however, their activities must not 
compromise exercise realism, safety, or objectives. 


The Centers for Disease Control and Prevention and the Florida Department of Health are 
responsible for disseminating public information before the exercise. The planning team’s 
Public Information Officer (PIO) will prepare a pre-exercise news release for review by the 
participating agencies. After the news release is finalized, it will be distributed to the 
participating agencies. 
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Each venue will follow internal procedures and establish an appropriate plan to work with 
media personnel during the exercise. Media personnel must be accompanied by assigned 
escorts to enter the exercise play area. 
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Chapter 2: Exercise Scenario  


Scenario 


July 8th, 2011  


The City of Lime Hospital reported a missing item in an incoming shipment destined for the Blood 
Bank Lab.  The missing item contained Cesium-137. 


 


 


July 12th, 2011  


8:30am – The G25 Summit is holding their annual meeting at the Lime County Convention Center.  
There are more than 300 individuals in attendance on this particular morning. 


 


10:00am – An individual, thought to be a Convention Center Maintenance Employee, knocks off a 
sprinkler head inside the main meeting room during the morning session activities.  This sets off 
the Convention Center’s fire suppression system within the meeting room.  


 


10:10am – A phone call is received by the Channel 17 news station.  The caller reports that a 
suppression system that just went off at the convention center was contaminated with radioactive 
material.  This information is quickly broadcast through the major media outlets. 


Safety 


All participating organizations recognize the importance of conducting an exercise of this 
magnitude as safely as possible. A Safety Plan will be an integral portion of the exercise 
planning process. 


General 


Exercise participant safety takes priority over exercise events. Although the personnel 
involved in the FDOH Limited-Scale Radiation Drill come from various response agencies, 
they share the basic responsibility for ensuring a safe environment for all personnel 
involved in the exercise. Because aspects of an emergency response are dangerous, 
professional health and safety ethics should guide all participants to operate in their 
assigned roles in the safest manner possible. The following general requirements apply to 
the exercise: 


• A Safety Controller will be identified and will be responsible for participant safety. 
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• All controllers, evaluators, and exercise staff members will serve as safety observers 
while exercise activities are underway. . Any safety concerns must be immediately 
reported to the Safety Controller. 


• Participants will be responsible for their own and each other’s safety during the 
exercise. All persons associated with the exercise are responsible to stop play if, in 
their opinion, a real safety problem exists. After the problem is corrected, exercise 
play can be resumed.  


• All organizations will comply with their respective environmental, health, and safety 
plans and procedures, as well as appropriate Federal, State, and local environmental 
health and safety regulations. 


Accident Reporting 


All injuries, incidents, and accidents, regardless of severity, must be reported immediately 
to the nearest controller. Anyone who observes a participant who is seriously ill or injured 
will first advise the nearest controller and then render first aid, if possible, provided the aid 
given does not exceed his or her training. For an emergency that requires assistance, 
participants should use the phrase “real-world emergency.” If the nature of the 
emergency requires suspension of the exercise at the venue or function, all exercise 
activities at that facility will immediately cease. Exercise play may resume at that venue or 
function after the situation has been addressed. If a real emergency occurs that affects the 
entire exercise, the exercise may be suspended or terminated at the discretion of the 
Exercise Director and Senior Controller. Notification will be made from the SimCell. 


Alcohol 


Alcohol consumption will not be allowed during the exercise. If a controller detects the 
presence of alcohol on a participant or if a participant is believed to be under the influence 
of alcohol, the controller will remove the participant from the exercise and report the 
participant to his or her supervisor for appropriate follow-on action. 


Prescription Medication 


Participants who take prescription medication must report this information through their 
chain of command. Supervisors should inform the Safety Controller of the decision to allow 
these individuals to participate. 


Illegal Drugs 


Use of illegal drugs is strictly prohibited. If a controller detects the presence of drugs on a 
participant or if a participant is believed to be under the influence of illegal drugs, the 
controller will remove the participant from the exercise and report the participant to his or 
her supervisor for appropriate follow-on action. 
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Chapter 3: Controller Information and Guidance 


Exercise Controller Organization 


Controllers, evaluators, and personnel essential to the exercise are collectively referred to 
as the exercise staff organization. The exercise staff organization, current at the publication 
of this document, is shown in Figure 3.1. Control of the exercise will be established 
through an exercise controller organization. This organization will control all exercise 
activities at all exercise locations. 


Figure 3.1. Sample Exercise Staff Organization 


 


Exercise Control 


Exercise Start, Suspension, and Termination Instructions 


The FDOH Limited-Scale Radiation Drill will be conducted on July 12, 2011, beginning at 
12:30. Exercise play is scheduled for 4 hours or until the Exercise Director and Senior 
Controller determine that the exercise objectives have been met at each venue. The 
Exercise Director will announce the start of the exercise. The Exercise Director will 
announce exercise suspension or termination and will instruct participants to stop in place 
safely. 


If an actual emergency occurs, the exercise may be suspended or terminated at the 
discretion of the Exercise Director, depending on the nature of the incident. The designated 
phrase in case of a medical emergency is “real-world emergency.” The Exercise Director 
will announce resumption of the exercise. 
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Controller Responsibilities 


Table 3.1 details specific controller responsibilities. 


Table 3.1. Controller Responsibilities 


Controller Responsibilities 


Exercise Director 


• Oversees all exercise functions 
• Oversees and remains in contact with controllers and evaluators 
• Debriefs controllers and evaluators after the exercise 
• Oversees setup and cleanup of exercise and positioning of controllers and evaluators 
• Serves as safety officer for his or her site 
Venue/Facility Security (Venue Supervisor) 


• Establishes and maintains security at exercise venue 
• Oversees the site security detail 
• Enforces site access procedures 
• Serves as safety officer for his or her site 
Public Information Officer (PIO) 


• Provides escort for observers 
• Provides narration and explanation during exercise events, as needed 
• Performs pre-exercise and post exercise public affairs duties 
• May act as media briefer and escort at exercise site 
• Serves as safety officer for his or her site 
Venue Controller 


• Issues exercise materials to players  
• Monitors exercise timeline 
• Provides input to players (i.e., injects) as described in MSEL 
• Serves as safety officer for his or her site 
Simulation Cell (SimCell) Controller 


• Issues exercise materials to players  
• Monitors exercise timeline 
• Provides input to players (i.e., injects) as described in MSEL 


Controller Package 


Controllers and evaluators will receive their exercise materials at the Controller and 
Evaluator Briefing. The controller package will consist of the ExPlan, C/E Handbook, 
activity logs, badges, and other exercise tools (e.g., MSEL) as necessary. Controllers may 
reorganize the material so information that is critical to their specific assignment is readily 
accessible. Controllers must bring their packages to the exercise. Controllers may also bring 
additional professional materials specific to their assigned exercise activities. 
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Incident Simulation 


Because the exercise is of limited duration and scope, the physical description of what 
would fully occur at the incident site and surrounding areas will be relayed to the players 
by controllers. Controllers will “paint the picture” for players—verbally or with limited 
written materials—regarding what is happening in and around the incident scene. 


Scenario Tools 


The MSEL outlines benchmarks and injects that drive exercise play and provide realistic 
input to exercise players. It provides information that is expected to emanate from 
simulated organizations (e.g., nonparticipating organizations, agencies, and individuals that 
usually would respond to a situation). The MSEL consists of the following two parts: 


• Timeline. This is a list of key exercise events, including scheduled injects and 
expected player actions. The timeline is used to track exercise events relative to 
desired response activities. 


• Injects. An individual event inject is a detailed description of each exercise event. 
The inject includes the following pieces of information: inject time, intended 
recipient, responsible controller, inject type, a detailed description of the event, and 
the expected player action. 


Communications Plan 


All spoken and written communication will start and end with the 
statement “THIS IS AN EXERCISE.” 


Controller Communications 


The principal method of communication for controllers during the exercise will be radios 
provided by Orange County.  A list of key telephone and fax numbers and radio call signs 
will be available in a Communications Directory before the exercise starts. Controller 
communications will link control personnel at all play areas and will remain separate from 
player communications. In no case will controller communications interfere with or 
override player communications. 


Player Communications 


Players will use routine, in-place agency communication systems. Additional 
communication assets may be made available as the exercise progresses. The need to 
maintain a capability for a real-world response may preclude the use of certain 
communication channels or systems that usually would be available for an actual 
emergency incident. In no instance will exercise communications interfere with real-world 
emergency communications. Each venue will coordinate its own internal communication 
networks and channels. 
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Controller Instructions 


Before the Exercise 


• Review appropriate emergency plans, procedures, and protocols. 


• Review appropriate exercise package materials, including the objectives, scenario, 
injects or implementers, safety and security plans, and evaluator instructions. 


• Attend required briefings. 


• Review the exercise objectives and controller package for your area of 
responsibility. 


• Report to the exercise check-in location at the time designated in the exercise 
schedule, meet with the exercise staff, and present the Player Briefing. 


• Be at the appropriate location at least 15 minutes before the exercise starts. If you 
are not assigned to a specific site, be in place to meet participants at least 15 
minutes before the exercise starts. 


• Obtain or locate necessary communications equipment, and test it to ensure that 
you can communicate with other controllers and the Exercise Director. 


During the Exercise 


• Wear controller identification items (i.e., badge). Controller badges will be issued at 
the Controller and Evaluator Briefing. 


• Avoid personal conversations with exercise players. 


• If you have been given injects, deliver them to appropriate players at the time 
indicated in the MSEL (or as directed by the Exercise Director). Note: If the 
information depends on some action to be taken by the player, do not deliver the 
inject until the player has earned the information by successfully accomplishing the 
required action. 


• When you deliver an inject, notify the Exercise Director and note the time you 
delivered the inject and player actions. 


• Receive and record exercise information from players that would be directed to 
nonparticipating organizations. 


• Record all significant events you observe. 


• Observe and record exercise artificialities that interfere with exercise realism. If an 
exercise artificiality interferes with exercise play, report it to the Exercise Director. 


• Begin and end all exercise communications with the statement “This is an 
exercise.” This precaution is taken so that anyone who overhears the conversation 
will not inadvertently mistake exercise play for an actual emergency. 
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• Do not prompt players regarding what a specific response should be, unless an 
inject directs you to do so. Clarify information as long as doing so does not provide 
coaching. 


• Ensure that all observers and media personnel stay out of the exercise activity area. 
If you need assistance, notify the Exercise Director. 


• Do not give information to players about scenario event progress or other 
participants’ methods of problem resolution. Players are expected to obtain 
information through their own resources. 


• The Exercise Director will notify you when the exercise has been suspended or 
terminated. The exercise will be terminated when the Exercise Director determines 
that all exercise objectives have been met or enough time has elapsed for exercise 
objectives to have been demonstrated. 


After the Exercise 


• Distribute copies of Participant Feedback Forms and pertinent documentation. After 
participants have completed these forms, collect the forms and give them to the 
Exercise Director. Coordinate this task with the evaluator in your area. 


• All controllers are expected to conduct a Hot Wash at their venue and, in 
coordination with the venue evaluator, take notes on findings identified by exercise 
players. Before the Hot Wash, do not discuss specific issues or problems with 
exercise players. At exercise termination, summarize your notes and prepare for the 
Controller and Evaluator Debriefing. Have your summary ready for the Exercise 
Director. 


Assessment, Review, and Analysis of Exercise 


Hot Wash 


Immediately after completion of exercise play, controllers will facilitate a Hot Wash with 
players from their assigned location. This meeting is primarily geared toward participants 
and their supervisors. The Hot Wash is an opportunity for players to express their opinions 
about the exercise and their own performance while the events are still fresh in their 
minds. At this time, evaluators can seek clarification regarding certain actions and what 
prompted players to take them. All participants may attend; observers are not encouraged 
to attend this meeting, however. The Hot Wash should not last more than 30 minutes. 
Evaluators should take notes during the Hot Wash and include these observations in their 
analysis. 


Controller and Evaluator Debriefing 


Controllers, evaluators, and selected exercise participants will attend a facilitated 
Controller and Evaluator Debriefing following the player hotwash.  During this debriefing, 
these individuals will discuss their exercise observations in an open environment to clarify 
actions taken during the exercise. Evaluators should take this opportunity to complete 
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their Exercise Evaluation Guides (EEGs) for submission to the Lead Evaluator and begin the 
analysis process outlining the issues to be included in the After Action Report (AAR).  


Evaluations 


All evaluations are preliminary and may be revised on the basis of information from other 
controllers, evaluators, or players. If a controller or evaluator did not observe specific 
aspects of an organization’s performance, exercise players may be asked to comment. The 
evaluation should indicate that this information was provided by players. 


Participant Feedback Forms 


Participant Feedback Forms will be used to document participant information about the 
exercise. The controller will distribute these forms during the Hot Wash. The forms will be 
collected afterward, along with attendance or participation rosters. Controllers should 
emphasize to players that these forms provide the opportunity for them to comment 
candidly on emergency response activities and exercise effectiveness. 


After Action Conference 


The After Action Conference is a forum for jurisdiction officials to hear the results of the 
evaluation analysis, validate findings and recommendations in the draft AAR, and begin 
development of the Improvement Plan (IP). The After Action Conference is tentatively 
scheduled for Friday, August 26th, 2011.  


Exercise Report 


An exercise AAR/IP will be prepared to document the evaluation of overall exercise 
performance. The AAR/IP will include the exercise schedule, scenario, players’ activities, 
evaluations, issues, opportunities, and best practices. The AAR also will contain the 
following: 


• A brief summary, with introductory and general statements noting the exercise 
scope, purpose, objectives, players, and overall performance assessment 


• Assessments for each capability observed 
• Issues and recommendations suggested by controller, evaluator, and player 


comments 


A draft AAR will be provided to participating organizations for comment before the After 
Action Conference is held. 







After-Action Report / Improvement Plan East Central Florida Regional Planning Council 
(AAR/IP) FDOH Limited-Scale Drill 


 


47 


Chapter 4: Evaluator Information and Guidance 


General Information 


The goal of exercise evaluation is to validate strengths and identify improvement 
opportunities for the participating organization(s). In FDOH Limited-Scale Radiation Drill, 
evaluation will attempt to validate plans, procedures, and protocols of Region 5 and 
participating agencies and determine their level of capability with regard to the exercised 
target capabilities. Validation attempts to answer the following questions:  


• Were established plans, procedures, and protocols followed during the exercise?  
• Did the agencies do what they said they were going to do? 
• Were the plans, procedures, and protocols effective? 
• What level of capability do the plans, policies, and procedures establish? 


This validation is accomplished by the following means:  


• Observing the event and collecting supporting data 
• Analyzing the data to compare performance against expected outcomes 
• Determining what changes need to be made to procedures, plans, staffing, 


equipment, communications, organizations, and interagency coordination to ensure 
expected outcomes 


The evaluation results will provide an opportunity to identify ways to build on strengths 
and improve capabilities. Because jurisdictions are testing new and emerging plans, skills, 
resources, and relationships in response to a changed homeland security environment, 
every exercise or event can be expected to result in multiple findings and 
recommendations for improvement. 


Exercise Evaluation 


The FDOH Limited-Scale Radiation Drill uses EEGs formulated by the DHS and evaluation 
methodologies established in the HSEEP as the guide for conducting all exercise evaluation. 
The AAR/IP will be formatted so that it conforms to current DHS guidance. 


After Action Report and Improvement Plan (AAR/IP) 


The AAR/IP will be organized by capability, with a section of the AAR/IP devoted to each of 
the exercised capabilities. For each capability and subordinate activity, the Lead Evaluator 
will provide an assessment of how well the executing agency or personnel performed, 
including best practices and areas for improvement. Specific issues and observations will 
be identified for each capability and activity, and recommendations for resolving issues will 
be provided, based on input from controllers, evaluators, and exercise planners. 


Finally, the Lead Evaluator will assign a performance rating for each capability (or activity) 
on the basis of standard criteria. These ratings represent various degrees of capability. 
Definitions of performance ratings for each capability or activity will be provided. 
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Exercise Evaluation Guides (EEGs) 


The content for the AAR/IP will be drawn from the EEGs. Each evaluator will be provided 
with an EEG that will give specific guidance regarding what data to collect during the 
exercise, how to record it, and how to analyze it before submission to the Lead Evaluator. 
The Lead Evaluator and Senior Controller will compile all evaluator submissions into the 
first working draft of the AAR/IP.   


Each EEG provides a list of subordinate activities and tasks that players are expected to 
perform during the exercise to demonstrate the specified capability. These tasks, which are 
drawn primarily from the UTL and the TCL, will be divided into critical tasks (tasks that are 
required to demonstrate the capability) and supporting tasks (tasks that enhance 
performance but are not required). Evaluators’ observations regarding the level of 
performance of these tasks will inform the performance ratings assigned by the Lead 
Evaluator in the AAR/IP. 


Evaluator Responsibilities 


Player performance must be observed and analyzed against plans, policies, procedures, and 
practices, using criteria established before the exercise. Evaluators document player 
performance by using EEGs and information obtained during the Hot Wash. The 
evaluations, documentation, Hot Wash, and debriefing discussion(s) provide important 
information that substantiates exercise conduct and performance. The AAR/IP will 
summarize the overall results of the exercise and provide a comprehensive assessment of 
capabilities and plans that were demonstrated. Specific evaluator activities include the 
following. 


Before the Exercise 


• Review appropriate plans, procedures, and protocols. 


• Attend required evaluator training and other briefings. 


• Review appropriate exercise materials, including the exercise schedule and 
evaluator instructions. 


• Review the EEGs and other supporting materials for your area of responsibility. 


• Report to the exercise check-in location at the time designated in the exercise 
schedule, and meet with the exercise staff. 


• Be at the appropriate location at least 15 minutes before the exercise starts. If you 
are not assigned to a specific site, be in place to deploy as necessary at least 15 
minutes before the exercise starts. 


• Obtain or locate necessary communications equipment, and test it to ensure that 
you can communicate with other evaluators and the Exercise Director. 
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During the Exercise 


• Wear evaluator identification items (i.e., badge). Evaluator badges will be issued at 
the exercise during check-in. 


• Avoid personal conversations with exercise players. 


• Do not prompt players with specific responses or interfere with player performance 
in any way. 


• Your primary duty is to document player performance. After the exercise, that 
information will be used to determine whether the exercised capabilities and plans 
were effectively implemented or demonstrated and to identify strengths and 
improvement items. 


After the Exercise 


• Participate in the Hot Wash, and take notes on findings identified by players. Before 
the Hot Wash, do not discuss specific issues or problems with participants. After the 
Hot Wash, summarize your notes and prepare for the Controller and Evaluator 
Debriefing. Have your summary ready for the Lead Evaluator. 


Documenting the Event 


Evaluators must keep accurate records and notes because these records will form the basis 
for evaluation of player performance. Evaluation is valuable because it provides 
constructive feedback (positive and negative) to improve the effectiveness of an 
organization’s response to emergencies. Accurate and detailed documentation is critical to 
facilitate a full record of all the events in an exercise and to understand player actions. 


Evaluators will document the exercise by using the appropriate EEGs for actions in their 
area. The EEGs are provided separately as part of the evaluator package. Evaluators should 
document key activities and those activities that require a timely response for later 
evaluation. 


Evaluators should review their forms and notes immediately after the exercise to ensure an 
accurate reconstruction of events and activities for discussion at the Controller and 
Evaluator Debriefing. Evaluation materials, including notes and forms, become part of the 
exercise documentation. Checklists and evaluation forms must be completed as thoroughly 
and accurately as possible. 


Evaluator Package 


Evaluators will receive their materials for review at the Controller and Evaluator Briefing. 
The evaluator package contains this C/E Handbook, the ExPlan, EEGs, and other items as 
necessary. Evaluators should bring the package to the exercise. They may reorganize the 
material so information that is critical to their specific assignment is readily accessible. 
Evaluators may bring additional professional materials specific to their assigned activities. 
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Controller and Evaluator Briefing 


This briefing will assist in preparing evaluators for performance of their functions and will 
include a detailed review of event activities. This briefing is the time for evaluators to ask 
questions and ensure that they completely understand their roles and responsibilities. 
Evaluator questions should be addressed and information clarified so that controllers and 
evaluators feel confident that they can perform their assignments effectively. 


Evaluator Instructions and Guidelines 


General 


Evaluators should avoid personal conversations with players. Evaluators should not give 
information to players about event progress or other participants’ methods of problem 
resolution. Players are expected to obtain information through their own resources. 


Evaluation Basics 


Remember, your experience and expertise are your most important tools. Experienced 
evaluators use the following techniques for effective evaluation: 


• Use EEGs to confirm that evaluation objectives are met. 


• Take detailed notes concerning significant activities observed, including the time 
they were initiated or completed. 


• When more than one evaluator is assigned to an area, divide responsibilities to 
ensure detailed evaluation of player activities. 


• Stay in proximity to player decision-makers. 


• Focus on critical tasks, as specified in the EEGs. 


Recording Important Events 


Although numerous events may occur simultaneously, evaluators do not need to record all 
the action. Knowing which events are important helps evaluators eliminate superfluous 
data and provide the kind of information that is most useful for evaluation. Important 
events that evaluators should record include the following: 


• Initiating scenario events 
• Actions of players in relation to the event 
• Key decisions made by managers and the times these decisions are made 
• Deviations from plans and implementation procedures 
• Times when significant actions are completed 
• Equipment used 


What to Look For 


Individuals preparing the exercise report will analyze the results provided by all evaluators 
to achieve an integrated evaluation of exercised plans and capabilities. Their analysis will 
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focus on the timing of key events, decisions made, and actions taken. To assist in that 
analysis, you should focus on the following areas: 


• Timeliness in actions 
• Communication among players and organizations 
• Direction and coordination of field activities 
• Monitoring and assessing events 
• Command and control  
• Creative player problem-solving, potentially beyond current plans and 


implementation procedures 
• Plans or procedures that affect player efforts 
• Equipment issues in relation to player efforts 


Placement and Monitoring 


Evaluators should be located so they can observe player actions and hear conversations 
without interfering with those activities. In certain conditions, more than one evaluator 
may be needed in a particular setting or area. 


Postexercise Activities 


The Lead Evaluator will notify you when evaluation of the event has been suspended or 
terminated. The evaluation will be terminated when the Exercise Director determines that 
all exercise objectives have been met or enough time has elapsed for exercise objectives to 
have been demonstrated. 


All evaluators are expected to participate in a Hot Wash and take notes on findings 
identified by players. Before the Hot Wash, evaluators should not discuss specific issues or 
problems with participants. After the Hot Wash, summarize your notes and prepare for the 
Controller and Evaluator Debriefing. Have your summary ready for the Lead Evaluator. 


Assessment, Review, and Analysis of Exercise 


Hot Wash 


Immediately after completion of exercise play, controllers will facilitate a Hot Wash with 
players from their assigned location. This meeting is geared primarily toward participants 
and their supervisors. The Hot Wash is an opportunity for players to voice their opinions 
regarding the exercise and their own performance while the events are still fresh in their 
minds. At this time, evaluators can seek clarification regarding certain actions and what 
prompted players to take them. All participants may attend; observers are not encouraged 
to attend this meeting, however. The Hot Wash should not last more than 30 minutes. 
Evaluators should take notes during the Hot Wash and include these observations in their 
analysis. 
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Controller and Evaluator Debriefing 


Controllers, evaluators, and selected exercise participants will attend a facilitated 
Controller and Evaluator Debriefing on July 12, 2011. During this debriefing, these 
individuals will discuss their exercise observations in an open environment to clarify 
actions taken during the exercise. Evaluators should take this opportunity to complete 
their EEGs for submission to the Lead Evaluator and begin the analysis process outlining 
issues to be included in the AAR. 


Evaluations 


All evaluations are preliminary and may be revised on the basis of information from other 
controllers, evaluators, or players. If a controller or evaluator did not observe specific 
aspects of an organization’s performance, exercise players may be asked to comment. The 
evaluation should indicate that this information was provided by players. 


Participant Feedback Forms 


Participant Feedback Forms will be used to document participant information about the 
exercise. A controller will distribute these forms during the Hot Wash. These forms will be 
collected afterward, along with attendance or participation rosters. Controllers should 
emphasize to players that these forms provide them with the opportunity to comment 
candidly on emergency response activities and exercise effectiveness. 


After Action Conference 


The After Action Conference is a forum for jurisdiction officials to hear the results of the 
evaluation analysis, validate findings and recommendations in the draft AAR, and begin 
development of the IP. The After Action Conference is tentatively scheduled for Friday, 
August 26th, 2011.  


Exercise Report 


An exercise AAR/IP will be prepared to document the evaluation of overall exercise 
performance. This AAR/IP will cover the exercise schedule, scenario, players’ activities, 
evaluations, issues, opportunities, and best practices. The AAR also will contain the 
following: 


• A brief summary, with introductory and general statements noting exercise scope, 
purpose, objectives, players, and an overall performance assessment 


• Assessments for each capability observed 
• Issues and recommendations suggested by controller, evaluator, and player 


comments 


A draft AAR will be provided to participating organizations for comment before the After 
Action Conference is held. 
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Appendix A: Exercise Schedule 
Community Reception Center Drill 


Timeline 


 


Time Personnel Activity 


Thursday, June 30th, 2011 


1330-1500 Controllers and Evaluators Controller and Evaluator Training 
Monday, July 11th, 2011 


1300 to 1600 Exercise Planning Team members Site Setup  
Tuesday, July 12th, 2011 


0800 Exercise staff members Exercise site setup 
0830 Controllers, Evaluators, Participants  Check-in 
0900 All Participants Just-in-Time Training 
1115-1215 Controllers and evaluators, 


Participants (players, observers), 
Lunch 


1130-1230   Volunteer-Actors Registration/Moulage 
1200 Controllers and Evaluators Communications check 
1230 Participants/Volunteers-Actors Briefing 
1245 Participants (Players, Observers) Report to various locations 
   


   


1300 All Start of exercise (StartEx) 


1600 All End of exercise (EndEx) 


Immediately after the 
exercise  


Participants, Controllers, and 
Evaluators 


Hot Wash 


Immediately after the Hot 
Wash 


Controllers, Evaluators, and Exercise 
Planning Team members 


Controller and Evaluator 
Debriefing 


1630 Exercise  Team members Site Breakdown/Clean Up 
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EXERCISE EVALUATION 
GUIDES 


Florida Department of Health Limited-Scale Drill 


Community Reception Center Exercise  


July 12, 2011 


Cypress Creek High School 


Orlando, Florida 
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Epidemiological Surveillance and Investigation 


Relevant Exercise Objectives 
□ Direct Epidemiological Surveillance and Investigation 


Operations 
□ Surveillance and Detection 
□ Conduct Epidemiological Investigation 


□ Monitor Containment 
 
 


 


Direct Epidemiological Surveillance and Investigation Operations 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Identify applicable laws, policies, and implementation 
procedures for public health reporting and notification. 
   
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Maintain public health communication channels 
supported by information systems that comply with the 
PHIIN functional requirements for Partner 
Communications and Alerting. 
   
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Provide public health information to emergency public 
information for release. 
   
  


Within 1 
hour from 
implement-
ation of 
response 
plan 


   


[Name, 
Pg/Sec#] 


Coordinate resources needed to respond to public 
health concern. 
   
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Report instances of disease that raise the index of 
suspicion of terrorist or criminal involvement to 
Federal Bureau of Investigation (FBI) Headquarters 
(National Response Framework).  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Make public health recommendations for prophylaxis 
and other interventions.  
  
  


[From 
plan] 
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Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
  
  
  
  
  


 


Surveillance and Detection 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Facilitate reporting consistent with disease reporting 
laws or regulations.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Compile surveillance data.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Analyze surveillance data.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Maintain chain of custody.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Have or have access to PHIN-compliant information 
systems to support detecting events of public health 
significance and tracking of chain of custody.  
  
  


[From 
plan] 
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Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
  
  
  
  
  


 


Conduct Epidemiological Investigation 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Conduct epidemiological investigations to identify 
potential exposure and disease.  
  
  


Initiate 
within 3 
hours from 
initial 
notification 


   


[Name, 
Pg/Sec#] 


Confirm the exposure using lab data and disease-
tracking data.  
  
  


[From plan]    


[Name, 
Pg/Sec#] 


Define case characteristics.  
  
  


Within 12 
hours from 
confirmation 
of index 
case 


   


[Name, 
Pg/Sec#] 


Search actively for cases (case finding).  
  
  


Within 24 
hours from 
establishing 
work case 
definition 
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Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Create registries of ill, exposed, and potentially 
exposed persons.  
  
  


[From plan]    


[Name, 
Pg/Sec#] 


Analyze and interpret epidemiological investigation 
data in coordination with data from counter-terror 
investigation and law enforcement.  
  
  


[From plan]    


[Name, 
Pg/Sec#] 


Recommend control measure for outbreak.  
  
  


[From plan]    


[Name, 
Pg/Sec#] 


Have access to information systems to support 
investigating, describing, and understanding events of 
public health significance that comply with the PHIN 
functional area Outbreak Management.  
  
  


[From plan]    


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
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Monitor Containment 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Monitor the course and population characteristics of a 
recognized exposure.  
  
  


100% of 
known 
cases 
monitored 
from ID 
through 
disposition 


   


[Name, 
Pg/Sec#] 


Have or have access to information systems that 
support administration of outbreak control and that 
comply with the PHIN functional requirements for 
Countermeasure and Response Administration.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Conduct an after action debriefing (hot wash) to 
identify deficiencies that require corrective actions in 
areas such as personnel, training, equipment, and 
organizational structure.  
  
  


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
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Environmental Health 


Relevant Exercise Objectives 
□ Direct Environmental Health Operations (Command and 


Control) 
 
 


□ Activate Environmental Health 
 
 


 
Direct Environmental Health Operations (Command and Control) 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Coordinate the environmental health function into 
response activities. 
   
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Develop an incident-specific plan to coordinate the 
various elements of environmental health among 
Federal, State, and local response. 
   
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Provide environmental health support and 
coordination for crisis and emergency risk 
communication (CERC). 
   
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Identify and communicate environmental health risk 
issues to the affected population. 
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Provide input on forecasting and planning aspects as 
part of the Incident Command System (ICS) for 
environmental health needs in the subsequent 
operation period.  
  
  


[From 
plan] 
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Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Provide support and coordinate environmental health 
resources to address HazMat (chemical, biological, 
radiological, and high-yield explosives [CBRNE]) 
issues.  
  
  


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
  
  
  
  
  


 


Activate Environment Health 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Identify environment health specialties required to 
assess and support response.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Mobilize environmental health personnel.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Mobilize environmental health resources.  
  
  


[From 
plan] 
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Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
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Laboratory Testing 


Relevant Exercise Objectives 
□ Direct Laboratory Testing 
□ Activate Evacuation and/or In-Place Protection 
□ Detecting Testing and Analysis 


□ Testing 
□ Support Public Health Epidemiological Investigations 
□ Report Results 


 


Direct Laboratory Testing 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Coordinate laboratory activities with the LRN within 
the jurisdiction. 
   
  


[From plan]    


[Name, 
Pg/Sec#] 


Function as the gatekeeper for the LRN within the 
jurisdiction. 
   
  


[From plan]    


[Name, 
Pg/Sec#] 


Operate laboratory within the LRN. 
   
  


[From plan]    


[Name, 
Pg/Sec#] 


Work in close partnership with public health 
epidemiology and environmental health as well as 
poison control to provide timely data to ensure 
implementation of effective prevention, detection, and 
control measures, including treatment. 
  
  


Notify 
within 2 
hours of 
assessment 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  
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Activity Analysis 
Additional Observations:   
  
  
  
  
  


 


Activate Evacuation and/or In-Place Protection 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Establish and maintain a jurisdiction-wide transport 
system to ensure timely receipt of samples or 
specimens for laboratory testing.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Communicate requirements for all-hazard specimen or 
sample collection, packaging, and shipping to 
submitters (e.g., FBI, CST, first responders, 
hazardous materials teams, LRN sentinel and clinical 
chemistry laboratories).  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Provide consultation to all submitters regarding 
appropriate collection and shipment of specimens or 
samples for testing.  
  
  


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  
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Activity Analysis 
Additional Observations:   
  
  
  
  
  


 


 


Detection Testing and Analysis 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Test initial 20 to 40 clinical specimens to assess 
human exposure by measuring metabolites of 
radiological agents (e.g., of nerve agents).  
  
  


Within 36 
hours from 
receipt of 
specimens 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
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Testing 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Test results using CDC clinical radionuclide detection 
methods.  
  
  


48 hours 
from 
presumptive 
notification 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
  
  
  
  
  


 


Support Public Health Epidemiological Investigations 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Work in close partnership with public health 
epidemiology and environmental health as well as 
poison control to provide timely data to ensure 
implementation of effective prevention, detection, and 
control measures, including treatment.  
  
  


[From plan]    
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Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
  
  
  
  
  


 


Report Results 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Report results of CDC radionuclide testing to 
submitting LRN reference and chemical laboratories 
through the secure LRN Web site.  
  
  


[From plan]    


[Name, 
Pg/Sec#] 


Report confirmed laboratory results to all submitters in 
a timely manner using PHIN-compliant Laboratory 
Information Management Systems (LIMS).  
  
  


[From plan]    


[Name, 
Pg/Sec#] 


Notify appropriate public health, public safety, and law 
enforcement officials immediately (24/7) of confirmed 
laboratory results of a chemical, radiological or 
biological threat agent.  
  
  


[From plan]    
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Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
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Onsite Incident Management 


Relevant Exercise Objectives 
□ Direct Onsite Incident Management 
□ Exercise Region 5 Incident Management Team 


 


 
 
 


 


Direct Onsite Incident Management 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Direct and coordinate with arriving local, tribal, State, 
regional, and Federal first responders. 
   
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Monitor/measure performance of assigned resources, 
and request additional resources as needed. 
   
  


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
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Implement Onsite Incident Management 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Conduct initial assessment (sizeup) of facility where 
CRC is located.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Determine initial incident site perimeter (first arriving 
unit) at CRC.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Initiate and implement the ICS.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Request additional resources as necessary for 
operations and onsite incident management.  
  
  


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
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Establish Full Onsite Incident Command 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Establish Incident Command.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Establish the command structure to manage the 
incident and meet objectives.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Establish branches, groups, and divisions needed to 
manage the incident and meet incident objectives, 
strategies, and tactics.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Establish an Incident Command Post (ICP), incident 
bases, camps, staging areas, helispot or wheelbase, 
and other facilities as required.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Implement processes to order, track, and assign 
incident resources.  
  
  


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  
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Activity Analysis 
Additional Observations:   
  
  
  
  
  


 


Conduct Resource Management 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Implement processes to order, track, assign, and 
release incident resources.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Monitor/measure performance of assigned resources, 
and request additional resources as needed.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Direct and coordinate with arriving local, tribal, State, 
regional, and Federal first responders.  
  
  


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  
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Activity Analysis 
Additional Observations:   
  
  
  
  
  


 


Develop Incident Action Plan (IAP) 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Establish incident objectives, priorities, and 
operational periods.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Develop the incident action plan (IAP) to establish 
priorities, procedures, and actions to be accomplished 
to meet the incident objectives.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Obtain Incident Command/Unified Command approval 
of IAP.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Establish operational period, not to exceed 24 hours.  
  
  


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  
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Activity Analysis 
Additional Observations:   
  
  
  
  
  


 


Execute Plan 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Disseminate IAP to other response organizations 
through operational briefing.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Direct efforts to meet incident objectives in 
accordance with current IAP.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Review progress toward meeting incident objectives.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Direct efforts to achieve personnel accountability.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Develop mechanisms for controlling incident.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Consider potentially affected areas.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Update IAP based on review of resource 
requirements.  
  
  


[From 
plan] 
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Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Evaluate, revise, and prioritize tactics to meet incident 
developments.  
  
  


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
  
  
  
  
  


 


Demobilize Onsite Incident Management 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Implement demobilization plan.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Transition Incident Command to recovery 
management.  
  
  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Monitor demobilization/transition process.  
  
  


[From 
plan] 
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Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Additional Observations:   
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Provide Psychological First Aid to Reduce Anxiety 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Coordinate the delivery of basic psychological first aid  [From 
plan] 


   


[Name, 
Pg/Sec#] 


Identify individuals in need of advance psychological 
first aid through a mental health triage assessment 


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Provide behavioral health support and information to 
crisis communications 


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Integrate disaster behavioral health into response 
activities 


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Develop CERC information for dissemination through 
the Joint Information Center (JIC) to media, public, 
partners, and stakeholders. 


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Identify all stakeholders and agency representatives 
or liaisons for mental health response. 


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  


Disaster Behavioral Health 


Relevant Exercise Objectives 
□ Evaluate the efficacy of psychological first aid in reducing 


anxiety 
□ Assess the efficacy of a mental health triage system to 


assess for the need for counseling 
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Activity Analysis 
Additional Observations:   
  
  
  
  
  


 


Assess Need for Counseling 


Plan Ref Task Metric Yes No Time 
[Name, 
Pg/Sec#] 


Develop an incident specific plan to coordinate a 
discharge process 


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Identify qualified mental health professionals to assist 
in the discharge process 


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Utilize a brief mental status exam process to 
determine the need for services  


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Identify all stakeholders and agency representatives 
or liaisons for mental health response, including 
available resources. 


[From 
plan] 


   


[Name, 
Pg/Sec#] 


Ensure familiarity with Florida laws related to 
individual’s rights of under Florida’s Mental Health Act 


[From 
plan] 


   


 


Activity Analysis 
Observations (Each bullet will need a completed AAR input form.) 
Strengths 
•  
•  
•  
Areas for Improvement 
•  
•  
•  
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Activity Analysis 
Additional Observations:   
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COMMUNITY RECEPTION 
CENTER DRILL PLANNING 


PROCESS 
Florida Department of Health Limited-Scale Drill 


Community Reception Center Exercise  
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Cypress Creek High School 
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Community Reception Center Planning Process 
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Community Reception Center Planning Process 


 







 


 


 
Limited-Scale Community Reception Center Drill 


 
 
 
 


 


 


 


 


 


 
Appendix C: Community Reception Center 


 Layout and Map  







 


Appendix C 2  FDOH 


APPENDIX C: COMMUNITY RECEPTION CENTER LAYOUT AND MAP 
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Limited-Scale Community Reception Center Drill 
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1. EPIDEMIOLOGIC DATA COLLECTION AND RESULTS 
To assess level of completeness achieved for the epidemiologic forms used during the radiation 
drill, all forms collected were scanned and reviewed.  A total of two-hundred case scenarios 
were prepared to be used during the drill. Of these, 40 cases were positive for contamination. 
Twenty spiked urine samples were placed at the Community Reception Center (CRC) to be used 
for bioassay prioritization process. All epidemiologic forms administered and collected during 
the radiation drill were reviewed to obtain a general assessment on the level of completeness 
of the forms and their and response rates. 
At the CRC, A total of one hundred forty four epidemiologic forms were bar-coded and 
collected. Of these, 138 forms were filled out by the team members of the different 
components/stations. Thirty epidemiologic forms of positive cases for contamination were 
processed. 
 


• Eleven questions were defined as key items to screen radiation contamination and 
individual’s priority for bioassay analysis using urine samples previously placed at the 
CRC. Two questions were defined for radiation screening contamination and 9 questions 
to prioritize cases for bioassay analysis.  


a. Radiation contamination: 


- B4. Initial screening results: negative for contamination or positive for 
contamination  


- E1. Were you inside the Lime County Convention Center on July 12, 2011 
between 10 am and 2 pm? 


b. Priority for bioassay analysis: 


- B5b. Face/front of neck contaminated? 


- B10. Is the individual still contaminated after 2 decontamination attempts?  


- C1a. If referred for open wound(s), did the individual have radiation 
contamination detected in open wound(s)? 


-  D3. Age  


- D7. If female, pregnant?       


- E2. Since 10am on July 12, 2011, did you work as a responder at the Lime 
County Convention Center?  


- E3. Vomiting or diarrhea more than once?  
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- E4. Passing out or loss of consciousness?  


- E5. Loss of memory or disorientation? 


• Regarding the level of completeness and accuracy of the answers:  
 
a. All answers in the epidemiologic forms were compared with the information provided in the 


actor scenarios.  
b. During the radiation drill ID ban bar codes were attached to144 epidemiologic forms. Of 


these, 138 forms were filled out by team members from the different stations and collected 
for analysis. 


c. A total of 30 epidemiologic forms were processed as positive cases for radiation 
contamination (75% of total actor scenarios designed for this drill) 


d. Approximately 84% of questions were answered adequately, about 15% were not answered 
and less than 1% of total of questions were inadequately answered. 


e. Response rates for key questions that established radiation contamination and individual’s 
priority for bioassay analysis were higher than 78%  


 
To establish level of completeness, preliminary results are presented based on a comparison between 
what was registered in the epidemiologic forms vs. Information in the scripts (case scenarios).  
 


Question % Properly Answered 
B4.   Initial screening results:    Negative for 
contamination    Positive for contamination 


98% 


B5b.  Face/front of neck contaminated? 92% 
B10.  Is the individual still contaminated after 2 
decontamination attempts? 


90% 


C1a.  If referred for open wound(s), did the 
individual have radiation contamination detected 
in open wound(s)? 


89% 


D3. Age 94% 
D7.    If female, pregnant?       93% 
E1. Were you inside the Lime County Convention 
Center on July 12, 2011 between 10 am and 2 pm?    


94% 


E2.    Since 10am on July 12, 2011, did you work as 
a responder at the Lime County Convention 
Center? 


90% 


Since July 12, 2011 at 10 am, have you or do you currently have any of the following symptoms?  
E3.    Vomiting or diarrhea more than once? 79% 
E4. Passing out or loss of consciousness? 79% 
E5. Loss of memory or disorientation? 79% 
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Additionally, questions with the highest non-response rates were identified and categorized by 
each station where these answers were collected: 
 
 


Question Station Non-response Rate 
A4.  What is your preferred 
spoken language? 


 
1. Initial Sorting 


 
47% 


 
B3. Screening Criteria 


 
2. Radiation Contamination 


Assessment 


 
92% 


B10. Is the individual still 
contaminated after 2 
decontamination attempts? 


 
3. Wash 


 
10% 


C1. The individual was referred 
to the first aid station for open 
wound or other? 


 
4. First Aid 


 
11% 


E3. Vomiting or diarrhea more 
than once? 


 
5.    Registration 


 
3% 


E4. Passing out or loss of 
consciousness?   


 
5.    Registration 


 
3% 


G8. Time since exposure 6. Dose Assessment 16% 
H3. Time of discharge (Military 
Time) 


 
7. Discharge 


 
29% 


 
 


• All positive cases for contamination that were pre-established in the actor scenarios to require 
bioassay analysis were processed and accurately identified using the epidemiologic forms at the 
CRC. 


• Finally, twenty spiked urine samples pre-positioned at the CRC were linked to its respective case 
following information provided on the epidemiologic form and went through laboratory 
procedures for labeling and shipping. However, laboratory barcode label stickers were not 
placed at their respective section in 25% of these cases (question F7).  
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EPIDEMIOLOGIC FORM 
STATION 1: INITIAL SORTING 
Instructions: Attach ID band barcode label here OR enter ID Number. 
 
A1. Barcode or ID Number:____________________________ 


A2. Date (MM/DD/YYYY):     


    


 A3.Time (Military 
Time): 


 
A4. What is your preferred spoken language?  English  Other: _________________________________  
 


STATION 2: RADIATION CONTAMINATION SCREENING 
B1. Detector type: Hand Held     Portal Monitor        B2. Units:   CPS   CPM       B3. Screening Criteria: 


_________________ 


B4.   Initial screening results:    Negative for contamination    Positive for contamination  


Instructions: If “negative for contamination”, send individual to Station 5: Registration using Express Lane. If “positive for 
contamination”, officials conducting radiation contamination screening should complete the table below and escort 
individual to Station 3: Wash. 
  


Body Area Contaminated? If contaminated, 
measurement? 


If contaminated, area of body? 
 


Head/Neck B5. Yes  No B5a. B5b.  Face/front of neck Other 
Trunk B6. Yes  No B6a. B6b. Left  front Right front Left back Right back 
Upper Extremity  B7. Yes  No B7a. B7b. Left  front Right front Left back Right back 
Lower Extremity B8. Yes  No B8a. B8b. Left  front Right front Left back Right back 


 


STATION 3: WASH 
 
B9. Is the individual still contaminated after first decontamination has been completed?   Yes      No 
Instructions: If yes, complete a second decontamination. If no, send individual to Station 6: Radiation Dose Assessment. 
 
B10.  Is the individual still contaminated after 2 decontamination attempts?   Yes      No  
Instructions: If yes or no, send individual to Station 6: Radiation Dose Assessment. 


STATION 4: FIRST AID 
Instructions: If individual was referred directly to First Aid without going through Station 2, complete section B above. 


C1.  The individual was referred to the first aid station for:   Open Wound: 
Site(s)___________________________________________    Other: 
_____________________________________________________________________________________________________ 
C1a.  If referred for open wound(s), did the individual have radiation contamination detected in open wound(s)?   Yes    No                    
C1b.  If yes, was wound decontamination performed?   Yes    No 


     :   
    


       /       /      
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STATION 5: REGISTRATION  
CONTACT INFORMATION 
Instructions: Section D should be completed by the individual. Adults should complete the form for accompanying minors. 
D1. Name (Last, First, Middle Initial): 


 


D2. Date of birth (MM/DD/YYYY): 


 
D3.    Age:   


 Years or  Months 


D4. Ethnicity: 
 Hispanic  
 Non-


Hispanic 
 Unknown 
 Refused 


D5. Race (check all that 
apply):  


 White            Black  
 Asian/Pacific Islander 
 Native American  
 Unknown 
 Refused 


D6. Gender: 
 Male 
 Female 
 Unknown 
 Refused 


 


D7.    If female, pregnant?       
 No              Possible 
 Yes            Refused 


 
D8. Best way to contact you  
within the next 30 days: 
  Phone  Mail  Email 
  Other: __________________ 


D9. Primary Phone Number: 


  
D10. Alternative Phone 
Number: 


 
D11. Mailing Address: 


 


D12. City: 


 


D13. State:  


 


D14. Zip code: 


 


D15. Email Address:  


 


EXPOSURE INFORMATION 
 Instructions: Section E should be completed by the interviewer.  


E1.  Were you inside the Lime County Convention Center on July 12, 2011 between 10 am and 2 pm?     Yes   No   
Instructions: If yes, complete E1. If no, skip to E2. 


E1a. If yes, were you inside the G25 main meeting room?   Yes   No  Instructions: If no, skip to E2. 


E1b. If yes, how long were you inside the G25 main meeting room?  From  ____:_____ am   pm  to _____:_____   am   pm   


E1c. If yes, were you sprayed with water from the ceiling?  Yes   No 


E2.    Since 10am on July 12, 2011, did you work as a responder at the Lime County Convention Center? Yes   No   


Since July 12, 2011 at 10 am, have you or do you currently have any of the following symptoms?  
E3.    Vomiting or diarrhea more than once?   Yes  No  
E4.    Passing out or loss of consciousness?  Yes  No 
E5.    Loss of memory or disorientation?  Yes  No 


 
Instructions:  If yes to any of the following: E1, E2, E3, E4, E5, send individual to Station 6: Radiation Dose Assessment.  
Otherwise, check “Released to home” under H1. AND send individual to Station 7: Discharge  


     


_____-_____-
 


_____-_____-
 


 
       /         /       
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Station 6: Radiation Dose Assessment 
INSTRUCTIONS: Complete Section D and E for those individuals who did not go through Station 5: Registration. 


MEDICAL ASSESSMENT 
Instructions: Section F should be completed by the public health professional conducting the medical assessment.   


F1. Have you received nuclear medicine tests or therapy procedures during the last 30 days? Examples include cardiac stress test, lung 
scan, PET scan, bone scan, thyroid uptake or ablation, and implanted radioactive seeds (brachytherapy).   Yes  No   Unknown 
F2. What is your height?  ________ feet  ________ inches                 F3. What is your weight? ___________ (pounds)   


F4. Urine sample collected for bioassay?   Yes    No   Refused  


Instructions: Collect urine if B4 is “positive for contamination” AND E1 is “yes.” These question numbers are marked with 
squares on the form. If urine collected, complete the rest of section F. If urine is not collected,  
continue completing the form at section G. 
 
F5. If yes, time since last urination :  Don’t know  OR _______________  Hours or   Minutes  


F6. Bioassay priority:    Yes   No   
Instructions: Priority is “yes” if B10, C1a, E2, E3, E4, or E5 is “yes”, or if B5b is “face/front of neck”, or if D3 is age less than 18 
years, or if D7 is “yes” or “possible”. These question numbers are marked with circles on the form. If yes, write “PRIORITY” on 
specimen container. 


INTERNAL CONTAMINATION SURVEY 
Instructions: Section G should be completed by the professional conducting the assessment for internal contamination.   
Check the appropriate disposition under H1.  according to your results.   
G1. Detector type: __________________________________           G2. Isotope(s)/Isotope Ratio: ______________________________ 


G3.  Body site assessed:  Back of Chest    Back of Abdomen    G4. Probe distance:  Contact    30 cm  100 cm    200 cm 


G5.  Gross count rate: _______________    CPS    CPM           G6.  Background count rate: _______________    CPS    CPM      


G7.  Route of Exposure:   Inhalation   Ingestion                          G8.  Time since exposure:  _______________   hours 


G9.   Estimated effective dose:  __________________   mRem    REM  mSv   Sieverts   G9a. Isotope: 


___________________ 


G10.  Estimated effective dose:  __________________   mRem    REM  mSv   Sieverts   G10a. Isotope: _________________ 


Station 7: DISCHARGE 
H1. Disposition:  Released to home  Referred to healthcare facility   Other: _________________________________ 


H2. Date (MM/DD/YYYY): ____/____/___________      H3. Time (Military Time): _______:________ 


 


 
F7. Place Laboratory 


Barcode Label Sticker 
Here 
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INSTRUCTIONS FOR EPIDEMIOLOGIC FORM 
Question Instructions 
Station 1: Initial Sorting 
A1 Individual’s ID number or attach individual’s barcode label 
A2 Date individual enters CRC 
A3 Time individual enters CRC using 24 hour clock (i.e. 1:15 pm is 13:15) 
A4 Preferred spoken language. If language is “other”, identify onsite interpreter or other 


language resources you can use to guide person through the CRC and obtain the information 
to complete this form. 


Station 2: Radiation Contamination Screening 
B1 Type of radiation detector used for assessment 
B2 Units of radiation detection measurement 
B3 Screening criteria used 
B4 Results from radiation contamination screening. If “negative for contamination”, send 


individual to Station 5: Registration using Express Lane. If “positive for contamination”, 
officials conducting radiation contamination screening should complete the table below and 
escort individual to Station 3: Wash. 


B5-B8 Contamination found on listed body part 
B5a-B8a Contamination measurement found on that body part 
B5b-B8b Specific location of contamination on that body part 
Station 3: Wash 
B9 After first decontamination completed, indicate whether individual still has radiation 


contamination. If yes, complete a second decontamination. If no, send individual to Station 6: 
Radiation Dose Assessment. 


B10 After second decontamination completed, indicate whether individual still has radiation 
contamination. If yes or no, send individual to Station 6: Radiation Dose Assessment for 
internal contamination evaluation. 


Station 4: First Aid 
C1 Reason individual was referred to first aid station. If referred for open wound(s), indicate the 


body site(s) for those wounds.  If referred for other reason, please describe 
C1a If individual was referred for open wound(s), indicate whether radiation contamination was 


detected in open wounds  
C1b If radiation contamination was detected in open wound(s), indicate whether open wounds 


were decontaminated  
Station 5: Registration 
Contact Information: Should be completed by the individual. 
D1 Individual’s last name, first name, and middle initial 
D2 Individual’s date of birth 
D3 Individual’s age. Indicate if this age is in years or months. 
D4 Individual’s ethnicity 
D5 Individual’s race. Check all that apply. 
D6 Individual’s gender 
D7 If female, individual’s pregnancy status 
D8 Best way to contact the individual within the next 30 days 
D9 Individual’s primary phone number 
D10 Individual’s alternative phone number 
D11 Individual’s mailing address. Include street number and street name, apartment number, post 
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office box, and any other relevant address information. 
D12 Individual’s city 
D13 Individual’s state 
D14 Individual’s zip code 
D15 Individual’s email address 
Exposure Information: Should be completed by the interviewer. If the individual answers yes to 
any of the following: E1, E2, E3, E4, E5, send individual to Station 6: Radiation Dose Assessment.  
Otherwise, send individual to Station 7: Discharge. 
E1 Individual’s presence in the Lime County Convention Center during and following the 


incident. If yes, complete section E. If no, skip to E2. 
E1a Individual’s presence in the affected area of the Convention Center. If no, skip to D2. 
E1b Time interval that individual was present in the affected area of the Convention Center 
E1c Whether individual was sprayed with water from the ceiling in the affected area of the 


Convention Center 
E2 Individual’s occupation as a responder at the Convention Center during and following the 


incident. 
E3 Since incident date and time, indicate whether individual experienced vomiting or diarrhea 


more than once.  
E4 Since incident date and time, indicate whether individual passed out or lost consciousness 
E5 Since incident date and time, indicate whether individual experienced loss of memory or 


disorientation 
Medical Assessment: Should be completed by the health professional.  
F1 Individual’s history of nuclear medicine or radiation therapy procedures during the last 30 


days.  This may affect bioassay or internal contamination assessment results. 
F2 Individual’s height in feet and inches 
F3 Individual’s weight in pounds 
F4 Indicate if individual provided a urine sample for bioassay analysis. Collect urine if answer to 


question B4 is positive for contamination AND E1 is yes. If urine was collected, complete the 
rest of section F. If urine was not collected, continue completing the form at section G. 


F5 If urine sample collected for bioassay, individual’s time since last urination prior to sample 
collection. 


F6 Individual’s priority for bioassay analysis once urine collected. If yes, write “priority” on 
specimen container. Assign a priority of yes if ANY of the following apply. These questions 
are also marked with circled question numbers on the form. 


• Question B5b: Contamination found in “face/front of neck” 
• Question B10: “Yes” to detectable contamination after 2 decontamination attempts 
• Question C1a: “Yes” to contaminated open cuts or wounds 
• Question D3: Age is less than 18 years 
• Question D7: “Yes” or “possible” pregnancy 
• Question E2: “Yes” to responder who worked at the incident 
• Question E3-E5: “Yes” to any symptoms 


F7 Attach laboratory barcode in the box 
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Internal Contamination Survey: Should be completed by the professional conducting the 
assessment for internal contamination.  Perform internal contamination surveys for individuals 
that meet “priority” criteria according to F6. 
G1 Type of radiation detector being used for internal radiation contamination survey 
G2 Isotope(s) and/or isotope ratio 
G3 Indicate what individual’s body part was assessed 
G4 Probe distance from body in centimeters 
G5 Gross count rate measurement and units 
G6 Background count rate measurement and units 
G7 Route of exposure  
G8 Time since exposure in hours 
G9-G10 Estimated effective dose for each isotope 
Station 7: Discharge 
H1 Indicate individual’s disposition. If other, specify. 
H2 Indicate date of discharge 
H3 Indicate time of discharge using 24 hour clock (i.e. 1:15 pm is 13:15) 
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2. MERLIN DESCRIPTION AND FORM 
 
Merlin is the Florida Department of Health’s PHIN-compliant, web-based repository of 
reportable disease case reports, and which is accessible to all registered users within FL DOH.  
One of its features is the ability for a user to create a separate module for entering case reports 
due to outbreaks of diseases or exposures that are not otherwise reportable, and to track 
patient specimens.  The availability of the Merlin Outbreak Module enabled more prompt 
electronic reporting of information collected on paper forms, as data were entered within the 
CRC itself.  Persons staffed for data entry/analysis were already familiar with the module since 
that skill is a component of their regular job duties, and ultimately 41 records were entered.   
  
Data entered into Merlin can be exported and a line list can be generated using widely available 
spreadsheet software, such as Microsoft Excel, or the data can be further analyzed using 
statistical software such as SAS.  Although the data entry was performed at the CRC during this 
exercise, a Merlin user with secure internet access can enter data from any location, including 
an additional CRC that may have been opened as part of a larger incident, for example. 
 Similarly, data analysis can be performed by any Merlin user, either onsite or at another 
location.  Once entered, the individual case reports can serve as a registry for long-term 
population monitoring. 
 
The Merlin results spreadsheet file was too large to include in this report; instead, the blank 
forms in the following section display the data entry fields utilized.  A copy of the results 
spreadsheet may be requested. 
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MERLIN FORM SCREEN SHOT  
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SURVEY QUESTIONS 


QUESTION 
NUMBER 


 
QUESTION 


QUESTIONS TO ASSESS 
INDIVIDUAL’S PRIORITY FOR 


BIOASSAY ANALYSIS 
A1 BARCODE OR ID NUMBER  
A2 DATE (PLEASE RECORD RESPONSE AS 


MM/DD/YYYY) 
 


A3 TIME (PLEASE RECORD RESPONSE AS A 
4-DIGIT MILITARY TIME). 


 


A4 WHAT IS YOUR PREFERRED SPOKEN 
LANGUAGE? 


 


B1 DETECTOR TYPE (PLEASE RECORD 
RESPONSE "A" OR "B"):  A) HAND HELD OR 
B) PORTAL MONITOR? 


 


B2 UNITS (PLEASE RECORD RESPONSE "A" 
OR "B"):  A)CPS OR B)CPM? 


 


 
B3 SCREENING CRITERIA: 


 


B4 WERE INITIAL SCREENING RESULTS 
POSITIVE FOR CONTAMINATION?(IF "NO" 
SKIP TO QUESTION C1) 


 


 
B5 WAS THE HEAD/NECK CONTAMINATED? 


 
YES 


B5A IF THE HEAD/NECK WAS CONTAMINATED, 
WHAT'S THE MEASUREMENT? 


 


B6 WAS THE TRUNK CONTAMINATED?  
B6A IF THE TRUNK WAS CONTAMINATED, 


WHAT'S THE MEASUREMENT? 
 


B7 WAS THE UPPER EXTREMITY 
CONTAMINATED? 


 


B7A IF THE UPPER EXTREMITY WAS 
CONTAMINATED, WHAT'S THE 
MEASUREMENT? 


 


B8 WAS THE LOWER EXTREMITY 
CONTAMINATED? 


 


B8A IF THE LOWER EXTREMITY WAS 
CONTAMINATED, WHAT'S THE 
MEASUREMENT? 


 


B9 IS THE INDIVIDUAL STILL CONTAMINATED 
AFTER FIRST DECONTAMINATION HAS 
BEEN COMPLETED?    !(IF "NO" SKIP TO 
QUESTION C1) 


 


B10 IS THE INDIVIDUAL STILL CONTAMINATED 
AFTER 2 DECONTAMINATION ATTEMPTS? 


YES 


C1 WAS THE INDIVIDUAL REFERRED TO THE 
FIRST AID STATION FOR AN OPEN 
WOUND? 


YES 


 ***IF YES, PLEASE LIST THE OPEN WOUND 
SITE(S) 


 


 IF THE INDIVIDUAL WAS REFERRED TO 
THE FIRST AID STATION FOR SOMETHING 
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OTHER THAN AN OPEN WOUND, PLEASE 
SPECIFY 


C1A IF REFERRED FOR OPEN WOUND(S), DID 
THE INDIVIDUAL HAVE RADIATION 
CONTAMINATION DETECTED IN OPEN 
WOUND(S)? 


 


C1B IF YES, WAS WOUND DECONTAMINATION 
PERFORMED? 


 


D7 IF FEMALE, IS THE INDIVIDUAL 
PREGNANT? 


YES 


D8 WHAT IS THE BEST WAY TO CONTACT THE 
INDIVIDUAL IN THE NEXT 30 DAYS (PLEASE 
RECORD RESPONSE AS "A", "B", "C", OR 
"D"): A)PHONE NUMBER ALREADY 
PROVIDED, B)MAILING ADDRESSED 
ALREADY PROVIDED, C)EMAIL ADDRESS 
SPECIFIED BELOW, D)OTHER SPECIFIED 
BELOW 


 


 OTHER MODE(S) TO CONTACT 
INDIVIDUAL: 


 


D15 EMAIL ADRESS  
E1 WAS THE INDIVIDUAL INSIDE THE LIME 


COUNTY CONVENTION CENTER ON JULY 
12, 2011 BETWEEN 10 AM AND 2 PM?    !(IF 
"NO" SKIP TO E2) 


YES 


E1A IF YES, WAS THE INDIVIDUAL INSIDE THE 
G25 MAIN MEETING ROOM?    !(IF "NO" 
SKIP TO E2) 


 


E1B IF YES, PLEASE INCLUDE WHAT TIME THE 
INDIVIDUAL ENTERED THE G25 MAIN 
MEETING ROOM 


 


E2 SINCE 10 AM ON JULY 12, 2011, DID THE 
INDIVIDUAL WORK AS A RESPONDER AT 
THE LIME COUNTY CONVENTION CENTER? 


YES 


E3 SINCE 10 AM ON JULY 12, 2011, DID THE 
INDIVIDUAL EXPERIENCE VOMITING OR 
DIARRHEA MORE THAN ONCE? 


YES 


E4 SINCE 10 AM ON JULY 12, 2011, DID THE 
INDIVIDUAL EXPERIENCE PASSING OUT 
OR LOSS OF CONSCIOUSNESS? 


YES 


E5 SINCE 10 AM ON JULY 12, 2011, DID THE 
INDIVIDUAL EXPERIENCE LOSS OF 
MEMORY OR DISORIENTATION? 


YES 


F1 DID THE INDIVIDUAL RECEIVE NUCLEAR 
MEDICINE TESTS OR THERAPY 
PROCEDURES DURING THE LAST 30 
DAYS? 


 


F2 WHAT IS THE HEIGHT OF THE INDIVIDUAL 
IN FEET (PLEASE RECORD RESPONSE AS 
A NUMBER)? 


 


F3 WHAT IS THE WEIGHT OF THE INDIVIDUAL 
(PLEASE RECORD RESPONSE IN 
POUNDS)? 
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F4 WAS A URINE SAMPLE COLLECTED FOR 
BIOASSAY (PLEASE RECORD RESPONSE 
"Y", "N", OR "R"):  Y)YES, N)NO, OR 
R)REFUSED?    !(IF "N" SKIP TO G1) 


 


F5 IF URINE COLLECTED, PLEASE INCLUDE 
THE AMOUNT OF TIME SINCE LAST 
URINATION (PLEASE RECORD RESPONSE 
AS "U" IF UNKNOWN) 


 


 PLEASE RECORD F5 RESPONSE AS "A" OR 
"B": A)HOURS OR B)MINUTES 


 


F6 BIOASSAY PRIORITY:  
G1 DETECTOR TYPE:  
G2 ISOTOPE(S)/ISOTOPE RATIO:  
G4 PROBE DISTANCE (PLEASE RECORD 


RESPONSE "A", "B", "C", OR "D"): 
A)CONTACT, B)30 CM, C)100 CM, OR D)200 
CM 


 


G5 GROSS COUNT RATE:  
 PLEASE RECORD G5 RESPONSE AS "A" OR 


"B": A)CPS OR B)CPM 
 


G6 BACKGROUND COUNT RATE:  
 PLEASE RECORD G6 RESPONSE AS "A" OR 


"B": A)CPS OR B)CPM 
 


G8 TIME SINCE EXPOSURE IN HOURS:  
G9 ESTIMATED EFFECTIVE DOSE:  


 PLEASE RECORD G9 RESPONSE AS "A", 
"B", "C", OR "D":  A)MREM, B)REM, C)MSV, 
OR D)SIEVERTS 


 


G9A ISOTOPE  
G10 ESTIMATED EFFECTIVE DOSE:  


 PLEASE RECORD G10 RESPONSE AS "A", 
"B", "C", OR "D":  A)MREM, B)REM, C)MSV, 
OR D)SIEVERTS 


 


G10A ISOTOPE  
H1 DISCHARGE DISPOSITION (PLEASE 


RECORD RESPONSE AS "A", "B", OR "C"): 
A)RELEASED TO HOME, B)REFERRED TO 
HEALTHCARE FACILITY, OR C)OTHER 


 


 F "C", PLEASE SPECIFY:  
H2 DISCHARGE DATE (PLEASE RECORD 


RESPONSE AS MM/DD/YYYY): 
 


H3 DISCHARGE TIME (PLEASE RECORD 
RESPONSE AS A 4-DIGIT MILITARY TIME). 
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3. DESCRIPTION OF DOSE ASSESSMENT ELECTRONIC 
SYSTEMS 
 
A radiation dose assessment software package was used to provide an option to assist first 
responders and medical professionals on the scene of a radiological or nuclear incident.  These 
tools are designed primarily for prompt use after a radiation incident, facilitating collection, 
integration, and archiving of data obtained from exposed persons.  
 
A variety of input screens can be found allowing users to enter different types of data, 
including, but not limited to, demographic, clinical, and radiological. Different Windows-based 
tools are available on the market, and there are specific packages developed for use on hand-
held personal digital assistant devices (PDA). 
 
The appropriate use of these resources will depend on timely, accurate dose information 
collected by direct-read radiation detection methods. Finally, these tools are not meant to 
serve as a substitute for treatment decisions by physicians and other trained healthcare 
professionals but only to assist the professional in interpreting the data.  (See Evaluation 
Appendix: 2-A: Station Specific Evaluation: Station 6 Radiation Dose Assessment) 
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4. BIODOSE DESCRIPTION, INPUT, AND RESULTS 
 
BioDose is dose assessment software used to analyze laboratory results of radiological activity.  
The application assigns a radiation dose to each patient based upon several factors, including 
age, sex, the type and particle size of the radionuclide(s), administration route (e.g. ingestion or 
inhalation), and International Commission on Radiological Protection documentation. 
 
BioDose is designed to be used during a public health emergency event, where individuals are 
exposed to radiation.  The software allows subject matter experts to make better informed 
decisions regarding disbursement of scarce medical resources and radiation countermeasures. 
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BIODOSE INPUT  


 
 
 
 
 
 
 


Analyte
Intake Date
MM/DD/YYY


Y


Intake 
Time 
(24h)


hh:mm


Route of 
Intake


(if known)


Collection 
Date


MM/DD/YY
YY


Collection 
Time 
(24h)


hh:mm


Time 
Since 
Intake 
(days)


Time 
Since 
Last 
Void 


(hours)


Analysis 
Laboratory


Analysis 
Date


Sample 
Matrix


Matrix 
Qualifier


Sample 
Volume 


(ml)


Laboratory
Sample ID


Local
Sample  ID


Analytical 
Result Units


Creatinine 
Corrected 


Result


Creatinine 
Corrected 


Units
LOD (Bq/L)


2 sigma 
Uncertainty 


(%)


Volume 
Corrected 


Result


Volume-
Corrected 


units


First 
Name


Last 
Name


DOB
MM/DD/YY


YY


Age 
(years)


Gen
der


Height 
(cm)


Weight 
(Kg)


SubjHeight 
(FEET)


SubjHeight 
(INCHES)


SubjWeight 
(POUNDS)


137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:00 0.12 4 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0001-L SJ00017346 9.72E+03 Bq/L 1.E+02 6.2 29 F 4 11 130
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:04 0.12 3 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0002-L SH00019224 8.38E+03 Bq/L 1.E+02 6.3 42 M 5 5 179
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:08 0.12 1 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0003-L SB00019132 9.35E+03 Bq/L 1.E+02 6.2 49 F 5 7 163
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:12 0.13 2 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0004-L SB00019224 5.61E+03 Bq/L 1.E+02 6.4 62 M 5 3 164
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:16 0.13 9 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0005-L SI00017342 9.31E+03 Bq/L 1.E+02 6.2 54 F 5 5 130
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:20 0.13 4 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0006-L SJ00019221 1.41E+03 Bq/L 1.E+02 7.4 31 F 6 4 183
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:24 0.13 3 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0007-L SG00017349 1.32E+03 Bq/L 1.E+02 7.7 62 M 5 0 199
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:28 0.14 7 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0008 SE00019222 9.91E+02 Bq/L 1.E+02 8.2 61 F 5 0 122
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:32 0.14 4 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0009 SG00019164 8.90E+02 Bq/L 1.E+02 8.2 30 M 5 3 144
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:36 0.14 2 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0010 SB00017351 8.71E+02 Bq/L 1.E+02 8.5 26 F 5 8 140
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:40 0.15 4 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0011 SI00017351 3.14E+03 Bq/L 1.E+02 6.7 40 M 6 9 200
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:44 0.15 1 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0012 SJ00017029 2.72E+03 Bq/L 1.E+02 6.9 0 M 2 3 20
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:48 0.15 4 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0013 SA00017342 5.25E+03 Bq/L 1.E+02 6.4 41 F 6 2 179
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:52 0.15 3.5 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0014 SI00017347 5.47E+03 Bq/L 1.E+02 6.4 27 F 5 7 165
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 13:56 0.16 1 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0015-L SA00017349 5.69E+03 Bq/L 1.E+02 6.4 55 M 5 0 110
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 14:00 0.16 4 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0016-L SG00019223 1.59E+03 Bq/L 1.E+02 7.5 42 F 6 2 180
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 14:04 0.16 4 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0017 SA00017346 1.40E+03 Bq/L 1.E+02 7.5 36 M 6 1 175
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 14:08 0.17 4 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0018 SF00017342 2.64E+03 Bq/L 1.E+02 6.9 55 M 5 4 155
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 14:12 0.17 1 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0019 SG00017346 9.22E+02 Bq/L 1.E+02 8.1 23 M 5 8 152
137Cs 07/12/2011 10:10 Inhalation 07/12/2011 14:16 0.17 4 CDC/NCEH 7/18/2011 Urine Spot 70 11-914-0020 SA00017351 2.61E+03 Bq/L 1.E+02 6.9 11 F 4 5 80
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BIODOSE RESULTS 
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5. EMSYSTEMS® DESCRIPTION AND RESULTS 
Actor/Victims were tracked through the Community Reception Center utilizing the EMSystems® 
Resource Patient tracking system, which is a web-based application currently in use in Orange 
County Florida for Special Needs Shelter Tracking and Evacuation (or other) events. The system 
had previously been used to track actor/victims at nine different sites during a community and 
hospital disaster exercise this year.  The system allowed for initial check-in by placement and 
scanning of a unique patient identifier bar-code (ID Band) which was then scanned when the 
actor/victim arrived at the exercise site and again as they departed the site or site to which they 
were transported for care (pediatric hospital, trauma center, etc.) and finally when they arrived 
back to the staging area.  We were able to track actor/victims and locate individuals who did not 
return on their original bus using the system. 


In this scenario a similar process was utilized by placing a bar code ID band on the actor/victim 
as they arrived in Initial Sorting.  This ID band (Trak Band by DMS Systems, Inc.) also had two 
detachable, self-adhesive tags for use on the actor/victims forms and bioassay specimen 
collections if needed.  As they progressed through the CRC, the ID band was scanned at entry to 
a station and finally at Discharge. The technical expert for the system was assigned to 
communications and tracked the data in real-time.  Just-in-time training was provided to the 
persons assigned as ID Scanners as to the operation of the hand-held scanner and general 
troubleshooting.   


In total 160 actor/victims were scanned into the tracking system and tracked through the CRC.  
As the event progressed we identified progress and bottlenecks as they occurred real-time in 
the center and were able to then alert the CRC Manager for intervention.  Two problems were 
noted during the event.  The first was hand-held devices losing battery power, which was 
resolved with battery replacement from on-site chargers, which resulted in minimal delays as all 
stations had planned redundancy.  The second problem was picked up as it was noted the 
numbers of actor/victims in the CRC were not going down as they were processed through 
discharge.  The technical expert quickly identified that one of the hand-held devices in use in 
Discharge was not properly programmed for that station and was attributing data to 
Registration.  By transferring the data collected by that device to the proper station code, the 
data was not lost, was transferred and reflected in the appropriate area.  A report was 
generated after the event and provided for data throughput analysis to the CDC staff.   
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EMSYSTEMS® RESULTS 


Tracking 
Number 


Time Interval-GMT 
Station 


1 
Station 


2 
Station 


3 
Station 


4 
Station 


5 
Station 


6 
Station 


7 
Final Discharge 


(Exit) 
SA00017342 18:44     18:54 19:11 19:25 
SA00017343    18:45 18:56  19:01 19:06 
SA00017344 19:16 19:17   19:20  19:25 19:31 
SA00017346 17:18  17:30   17:47 18:36  
SA00017347 18:52 18:55   18:58  19:02 19:09 
SA00017348 18:26   18:26 18:39  18:45  
SA00017349 17:14  17:16   17:35 18:35  
SA00017350  18:56   19:01  19:07 19:15 
SA00017351 17:56 17:58    18:11 18:42  
SA00019164 18:39 18:44   18:47  18:53 18:59 
SA00019223 19:34 19:36   19:39  19:43 19:49 
SB00017023 19:10 19:11   19:16  19:20 19:24 
SB00017342 19:04    19:07  19:12 19:14 
SB00017343 18:52   18:54 19:04  19:11 19:20 
SB00017345 17:17 17:22   17:26  17:48  
SB00017346 17:18 17:25   17:29  17:56  
SB00017347 17:44 17:46   17:48  18:32  
SB00017348 18:32   18:35 18:48  18:55 19:02 
SB00017349 17:14 17:18   17:20 17:31 17:38  
SB00017351 17:58 18:00    18:27 18:50 18:58 
SB00019132 17:13 17:17   17:22 17:34 18:23  
SB00019164 17:14 17:18   17:20  17:33  
SB00019224 17:13  17:16   17:33 17:58  
SC00017023 19:10 19:12   19:16  19:20 19:25 
SC00017029 17:24 17:32   17:44  18:34  
SC00017342 17:18 17:27   17:32  18:20 19:32 
SC00017343 17:18 17:23   17:28  18:09  
SC00017344 19:11 19:13  19:33  19:26 19:50 19:58 
SC00017345 17:16 17:20  17:46 17:22  18:15  
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SC00017346 17:18 17:26   17:35  18:37  
SC00017347 17:41 17:43   17:46  18:40  
SC00017348 17:19 17:27   17:37  18:29  
SC00017350 17:16 17:23   17:27 17:43 18:08  
SC00017351 18:08 18:10    18:37 19:02 19:05 
SD00017023 19:11   19:11    19:28 
SD00017029 19:27   19:33     
SD00017342 17:17 17:23   17:28  17:50  
SD00017343 17:17 17:23   17:27  17:46  
SD00017344 19:10 19:13   19:19  19:23 19:24 
SD00017346 17:18 17:26   17:32  18:31  
SD00017347 17:41 17:44   17:47  18:41  


SD00017349 
17:13 17:15   17:17  17:22 


17:30 
 


SD00019132 17:22 17:29   17:37  18:39  
SD00019164   17:32   17:55 18:37  
SD00019224 17:22 17:30   17:38  18:38  
SE00017028 17:25 17:35   17:43  18:30  


SE00017029 
17:25   17:36 


18:00 
17:59 
18:31 


 18:44  


SE00017031 17:14 17:18   17:22  17:38  


SE00017342 
17:17 17:47 


17:25 
  17:31  18:27  


SE00017343 17:16 17:21   17:25  17:42  
SE00017344 19:08    19:11  19:17 19:19 
SE00017345 19:30        
SE00017346 17:18 17:28   17:34  18:36  
SE00017347 17:45    17:48  18:33  
SE00017348 17:17 17:24   17:29  17:58  
SE00017349 17:12 17:14   17:17  17:25  
SE00017350 19:38 19:40   19:43  19:48 19:59 
SE00017351 18:17   18:20 18:29  18:40  
SE00019132 17:24 17:33   17:45  18:34  
SE00019164 17:24 17:32   17:45  18:34  
SE00019221 17:22    17:38  18:38  
SE00019222    18:45  18:07   
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SE00019223 17:24 17:31   17:43  18:36  
SE00019224 17:24 17:37   17:47  18:21  
SF00017023 19:16    19:20  19:26 19:28 
SF00017029 17:53   17:56   18:43  


SF00017031 
17:16 17:20 17:54 17:42 17:24 17:40 


17:56 
18:13 19:32 


SF00017342 17:16  17:23   17:45 18:17 19:33 
SF00017343 17:16 17:21   17:25  17:39  
SF00017344 19:08 19:10    19:23 19:36 19:43 
SF00017346 17:15 17:19   17:23 17:34 17:59  
SF00017347 17:41   17:45   18:41  
SF00017348 17:20 17:29   17:35  18:31  
SF00017349 17:14 17:18   17:21  17:38  
SF00017351 18:17 18:19   18:22 18:30 18:42 19:33 
SF00019132 17:41 17:43   17:46  18:17  
SF00019164 17:41 17:43   17:48  18:39  
SF00019221 17:24 17:31   17:41  18:14  
SF00019222 17:24   17:30     
SF00019223 17:24 17:32   17:41  18:33  
SG00017028 17:24 17:37   17:45  18:37  
SG00017031 17:15   17:16 17:34  18:05  
SG00017342 17:16 17:24   17:29  17:54  
SG00017343 17:16    17:24  17:44  
SG00017344 19:09 19:11   19:16  19:21 19:22 
SG00017345 19:41     19:50 20:00 20:05 
SG00017346 17:14  17:37 17:18  17:56 18:15  
SG00017347 18:45 18:47   18:50  18:54 18:55 
SG00017348 19:04 19:05   19:08  19:12 19:20 
SG00017349 17:15  17:30 17:23  17:50 18:43  
SG00017350 19:28   19:34 19:52 19:59 20:04 20:08 
SG00017351 18:08   18:10     
SG00019132 19:23 19:24   19:27  19:31 19:36 
SG00019164 17:58 18:00    18:11 18:43  
SG00019221 17:25 17:33   17:46  18:45  
SG00019222 17:25 17:33   17:42  18:35  
SG00019223 17:25     17:42 18:50 19:05 
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SG00019224 19:27 19:30   19:33  19:38 19:50 
SH00017023 17:22 17:28   17:39  18:00  
SH00017028 17:17 17:23   17:28  17:55  
SH00017029 17:21 17:29   17:41  18:39  
SH00017342 17:16  17:19 17:57  17:44 18:17  
SH00017343 17:16 17:23   17:26  17:52  
SH00017344 19:10   19:12 19:21  19:26 19:29 
SH00017345 19:27   19:37 19:51  19:56 20:05 
SH00017346 17:13 17:16   17:18  17:23  
SH00017347 18:53 18:55   18:58  19:05 19:09 
SH00017348 17:19 17:26   17:31  18:14  
SH00017349 17:14 17:19   17:21  17:34  
SH00017351 18:17 18:19   18:23  18:44  
SH00019132    18:45     
SH00019164 17:13 17:16   17:18  17:31  
SH00019221 17:20    17:36  18:32  
SH00019222 17:23 17:30   17:39  18:36  
SH00019223 17:24  17:58 17:31     
SH00019224 17:13  17:15   17:27 18:00  
SI00017023 17:22 17:30   17:42  18:38  
SI00017028 17:22 17:29   17:41  18:32  
SI00017342 17:15 17:20   17:23 17:37 18:33  
SI00017343 17:13 17:17   17:18  17:30  
SI00017344 19:16 19:18   19:21  19:27 19:30 
SI00017345 17:12 17:15   17:17  17:22  
SI00017346 17:13 17:16   17:18  17:28  
SI00017347 18:45     18:57 19:15 19:30 
SI00017348 17:19 17:26   17:30  18:29  
SI00017349 17:25 17:35   17:44  18:31  
SI00017350 17:54        
SI00017351 18:17 18:20   18:31  18:52 18:56 
SI00019132 19:24   19:38     
SI00019164 19:16 19:18   19:21  19:24 19:26 
SI00019221 17:20 17:28   17:36  18:29  
SI00019222 17:19 17:29   17:40  18:24  
SI00019223 17:19 17:29   17:34  18:06  
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SI00019224 19:27 19:29  19:31     
SJ00017023 19:04    19:07  19:12 19:15 
SJ00017028 17:17 17:24   17:30 17:53  18:28 
SJ00017029 18:08 18:10    18:37 19:02 19:05 


SJ00017031 19:29   19:52  19:45   


SJ00017342 17:15 17:22  17:47 17:27  18:12  
SJ00017343 17:15 17:20   17:24  17:45  
SJ00017345 18:52 18:54   18:56  19:03 19:06 
SJ00017346 17:13 17:17   17:19 17:29 18:22  
SJ00017347 18:52    18:57  19:01 19:09 
SJ00017348 17:19 17:29   17:35  18:29  
SJ00017349 17:32 17:37   17:48  18:40  
SJ00017351 18:39    18:43  18:48  
SJ00019221 17:18  17:18   17:46 18:37  
SJ00019222 17:18    17:29  18:04  
SJ00019223 17:18 17:25   17:29  18:03  
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6. DISASTER BEHAVIORAL HEALTH FORMS 
 
Radiological Event Mental Health Discharge Form 
 
Participant name: 
 
Address: 
 
Contact numbers:   
 
Home  Cell  Work 
 
Mental Status Exam completed (Green/Orange):  Y – N – Unable to complete (see next page) 
 
Triage Code:   Blue   Green  Orange 
 
Family support identified:   Y – N – Unable to assess 
 
Any identified mental health hx:   Y  -  N – Unable to assess 
 
Suicidal ideations: Y – N  -- Plan developed --- Code Green or Code Orange 
 
Homicidal ideations:   Y – N  -- Plan developed --- Code Green or Code Orange 
 
Individual oriented x 4 (Circle):  Person – Place – Time – Circumstances 
 
Safety plan developed:  Y – N – Unable to complete 
 


  Individual can be discharged with follow referral information; stress management   
information and self-care information:   
 


  Individual needs brief intervention; safety planning; and referral for tertiary mental health 
services:   
 


  Individual requires immediate intervention and referral to on-site community mental 
health services or law enforcement intervention. 
 
Mental Health Clinician: _________________________License #____________ 
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Appendix E 2  FDOH 


APPENDIX E: EXERCISE EVALUATION FORMS: 
STATION-SPECIFIC EVALUATION 


STATION 1: INITIAL SORTING 


Overview 


The initial sorting station determined the appropriate triage of individuals that presented to the 
Community Reception Center (CRC), on the basis of their case scenarios.  Staff identified those 
who had urgent medical needs, high levels of contamination, special needs, or prior 
decontamination. 


Strengths 


Strengths were as follows: 
• Excellent organization of the exercise, despite the diversity, size, and first-time status for 


this type of event; 
• Professionalism and skills of participants; 
• participants’ preparation; and 
• team members’ consistent use of the stress triage model to appropriately identify stress 


levels of participants. 


Areas for Improvement and Solutions 


Areas for improvement, or solutions, are as follows: 
• Lay the CRC flow diagram over a planned layout of the specific CRC facility, and 


distribute the version with the overlay to participants. 
• Initial surge (only two personnel’s questioning actors) would need more staff for 


adequate processing. 
• Staff remained static and did not ”move” along the line of victims waiting to be 


processed.  If the line becomes long and the wait in line becomes significant, injured 
personnel may have to wait a long time in line. 


• The colored dots used to mark patient contamination on forms did not stick well; 
consider using colored markers instead. 


• Build in breaks for staff working in non–air conditioned environments. 
• Some disaster behavioral health team members had signs identifying them, whereas 


others did not. 


Suggestions and Additional Observations 


Flow and setup suggestions and observations for Station 1 are as follows: 
• Make the initial sorting line of victims straight rather than snaking, to avoid possible 


additional contamination. 
• Use colored tape on the floor for victims to follow, telling them to “follow the red line, 


please”; these colored lines could also match the colors on the CRC flow diagram. 
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• Instruct the unit leaders to be more flexible in reassigning personnel within their units. 
• Place the portal monitor at the entrance of initial sorting for gross contamination. 
• Have sorting personnel move along the line to search for victims needing first aid, 


instead of staying in place waiting for the next person to come to them. 
• It would have been very helpful to do a walkthrough (from a victim perspective) of 


entire process up front (would have identified glitches and trained all disciplines on each 
role). 


• An emergency medical services participant suggested a separate disaster behavioral 
health crisis area (as opposed to the first aid area, where medical care is provided). 
 


One logistical observation for Station 1 was that wristbands used for the patient tracking 
system may not work with children (too big) and may not work if wet. 


STATION 2: CONTAMINATION SCREENING 


Overview 


Individuals were monitored for external contamination. Staff used a combination of partial-
body and full-body screenings, using either handheld detectors or portal monitors, to screen for 
contamination.  Those who were contaminated went to the Wash Station for decontamination; 
those who were not contaminated went to Registration. 


Strengths 


Strengths were as follows: 
• Contamination screening was well organized and conducted. 
• Leadership of key personnel was excellent (i.e., portal monitors and escort personnel). 
• Participants adapted to changes that they encountered.  
• Turnout for the drill was excellent. 


Areas for Improvement and Solutions 


Areas for improvement, or solutions, are as follows: 
• Provide more staff during initial surge, in order to survey victims for contamination. 
• The second backup of actors affected initial sorting because room in the line for the 


waiting actors ran out. Initial sorting was asked to slow the sorting in order to allow 
contamination screening to “catch up.” 


• The population became backed up in “choke points”; survey personnel were too slow in 
performing survey techniques. 


• At times, players were being stopped and were waiting in front of the portal monitor; 
there were not enough escorts to take players to the clean zone screener. 


• Contamination control should be improved for players standing in line; instruction to 
refrain from touching other victims while standing on line was lacking. 


• The Contamination Screening Station needed at least one or two more controllers. 
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• CRC forms were all missing information from this station; provide more explanation 
during training about forms and how to complete them appropriately. 


Suggestions and Additional Observations 


Flow and setup suggestions and observations for Station 2 are as follows: 
• A head scan was done in the first part of the station and quickly became a slow point of 


the station. A correction may be having two people doing head scans for every portal 
monitor. 


• From the First Aid Station to the wash area, there was not a clearly marked path for 
individuals to follow. 


• If someone is in the clean area and needs first aid and is not transported to a hospital, 
he or she needs to go back through screening and not directly back to the clean area, in 
order to avoid possible contamination of the clean side. 
 


Operational suggestions and observations for Station 2 are as follows: Participants knew by 
reading the actor/victims papers whether they were contaminated. A colored wristband system 
could be used instead (e.g., blue wristband for clean and red for grossly contaminated), and the 
key information could be closely controlled. In the next station a key could contain more 
detailed information for that station (e.g., a red band would indicate 1500 counts per minute 
[CPM] of contamination). 


STATION 3: WASH 


Overview  


Individuals were able to decontaminate themselves at the Wash Station. Some individuals 
required only minimal decontamination, such as washing their hands or removing their outer 
layer of clothing.  Screening staff in the Wash Station checked individuals for contamination 
after they decontaminated themselves. If contamination was still present after two showers, 
the individual was sent to the Radiation Dose Assessment Station. 


Strengths 


Strengths were as follows: 
• The exercise had good strike team representation. 
• There was language assistance available for non-English speakers. 
• Everyone worked well together and tried very hard to do a good job. 
• Participants were engaged throughout the exercise. 
• Participants were good at adjusting “on the fly.” 


 


Areas for Improvement 


Areas for improvement are as follows: 
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• Several GM scanners should be available, together with individuals to assist in giving 
showering instructions to the contaminated victims. 


• GM scanners need more training on duties and equipment. 
• Better-defined roles for scribes and escorts should be provided. 
• Epidemiological Strike Team should be considered to be together as a unit; no incident 


command structure staffing chart. 
• Job Action sheet and quick briefing needed at the Wash Station portal. 
• Assigned unit leader should have verification of training to operate portal monitor in the 


wash area. 
 


Suggestions and Additional Observations 


A flow and setup suggestion for Station 3 is to clear the bathroom for collecting urine 
specimens (corrected/simulated). 
 
A staffing and training suggestion for Station 3 is to provide an escort for each person after 
wash (corrected with Medical Reserve Corps assistance—may need additional help). 


 


STATION 4: FIRST AID 


Overview 


Individuals with urgent medical needs went to the First Aid Station for medical care and 
transport to a medical facility or alternate care site.  An urgent medical need is defined as any 
medical condition that requires immediate medical attention.  For the exercise, this included 
cardiac arrest, heat injuries, or open wounds that could be contaminated or become 
contaminated in the CRC. 
 
Strengths 


Strengths were as follows: 
• Aid station layout and patient flow were adequate. 
• Patient history, vitals, and radiation surveys were adequate. 
• The assigned staff were eager to take patient history, take vitals, provide first aid care, 


and conduct radiation surveys. 
 


Areas for Improvement 


Areas for Improvement are as follows: 
• There is a need for two participants (scanners): one, a GM scanner; the other, a barcode 


scanner. Both were referred to as “scanners”; change the name of one of them to 
prevent confusion. 
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• No law enforcement was available for the Baker Act (outside the scope of the drill). 
• There should be more explanation during training about forms and how to complete 


them appropriately. 
• There should be a portal monitor at the first aid exit. 


 
Suggestions and Additional Observations 


Operational suggestions and observations for Station 4 are as follows: 


• A “difficult” patient was taken to a corner area and “talked down.” 
• Have more patients being “hypothetically” transported to a hospital. 
• Walking wounded stopped at the triage table first, whereas more serious patients 


appeared to go directly to a bed. 
 
Flow and setup suggestions and observations for Station 4 are as follows: 


• There may be need for a clean and hot zone inside first aid. 
• It should be determined whether a patient at first aid should go through portal 


monitoring if he or she is clean in first aid. 
• Separate areas are needed for medical and disaster behavioral health first aid. 
• Radiation surveys in first aid could be a fast scan to help facilitate patients through first 


aid more quickly. 
 


STATION 5: REGISTRATION 


Overview 


After being screened for contamination or decontaminated at the Wash Station, individuals 
who were free of contamination registered with public health staff at the Registration Station. 
The Merlin System was used to digitally record the collected data.  Information collected 
included: demographic information, destination, proximity to event, and time in affected area. 
The information collected at this station was used to identify people who needed immediate 
follow-up at the Radiation Dose Assessment Station.   


Merlin Overview 


Merlin is the Florida Department of Health’s PHIN-compliant, Web-based repository of 
reportable disease case reports, which is accessible to all registered users within the Florida 
Department of Health. One of its features is the ability for a user to create a separate module 
for entering case reports due to outbreaks of diseases or exposures that are not otherwise 
reportable and to track patient specimens.  The availability of the Merlin Outbreak Module 
enabled more prompt electronic reporting of information collected on paper forms, as data 
were entered within the CRC itself.  Persons staffed for data entry/analysis were already 
familiar with the module since that skill is a component of their regular job duties; ultimately, 
41 records were entered. 
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Data entered into Merlin can be exported, and a line list can be generated with widely available 
spreadsheet software, such as Microsoft Excel, or the data can be further analyzed with the use 
of statistical software such as SAS. Although the data entry was performed at the CRC during 
this exercise from data collected with a paper form, a Merlin user with secure Internet access 
can enter data from any location, including an additional CRC that may have been opened as 
part of a larger incident, for example.  Similarly, data analysis can be performed by any Merlin 
user, either onsite or at another location.  Once entered, the individual case reports can serve 
as a registry for long-term population monitoring. 


 


Strengths 


Strengths were as follows: 


• Availability of an online electronic system (Merlin) Outbreak Module for data entry 
enabled more prompt electronic reporting of information collected on paper forms.  


• Computers with air cards and access to the Department of Health reporting database, 
Merlin, were available for epidemiologists to enter and analyze data live. A module 
reflecting the fields from the CRC form was used to enter data. 


• Interviewers demonstrated great attention to detail in filling out and reviewing forms 
Epidemiological Strike Team members implemented a system to check for completion of 
forms and processes. Scanners at discharge stations reviewed forms for completion and 
referred victims to prior stations as indicated. 


• Station 5 was staffed with trained epidemiologists to enter and analyze data after just-
in-time reassignments were made on the basis of asset typing by Epidemiological Strike 
Team members. 


• Chain-of-custody forms were used in Station 6, Radiation Dose Assessment, for 
specimen collection, according to appropriate guidelines. 


 


Areas for Improvement 


Areas for improvement are as follows: 


• There was not enough availability of laptops and working air cards or broadband 
Internet connections and virtual private network connections; county health 
departments should monitor the availability of these items and ensure functionality in 
the field; Information technology support staff should be available within the CRC. 


• Completion of data collection forms was inconsistent (See Appendix E for complete 
form analysis) across stations and staff; communication to all staff in all stations was 
lacking for key fields that should not be left missing; staff need to be available to check 
forms for completion at each station. 


• CRC structure may need more staff available in the registration station and more staff 
and space available in the discharge station to avoid lengthy wait times for victims.  


• Closer monitoring is needed of persons and equipment that move between the clean 
and contaminated control zones without don/doff of PPE; an instance was observed in 
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which neither security nor traffic control restricted a person’s movement between the 
two control zones. 
 


Suggestions and Additional Observations 


Data collection and data entry observations and suggestions for Station 5 are as follows: 


• Barcodes did not stick well on forms. 
• It would be helpful to have a field on the form that indicates which staff member 


collected and recorded certain information. 
• Staff needed instruction on how to prioritize data entry once they were overwhelmed 


and unable to enter all forms. 
 


One logistical suggestion for Station 5 is that Eltron label makers be provided for 
Epidemiological Strike Team cache. 


 


Flow and setup suggestions and observations for Station 5 are as follows: 


• A numbering system is needed for the wait area for victims, in order to keep them from 
crowding around registration staff, and more staff are needed at registration. 


• Registration was unclear with regard to which stations victims were coming from, and a 
subject matter expert requested instruction on CRC flow. 


• As staff are pulled into a station from another area to assist with overflow, someone 
needs to be available for just-in-time training. 


 
Operational suggestions and observations for Station 5 are as follows: 


• Clipboards were observed to be piled up on interview tables—assigning a “floater” is 
recommended to return supplies to the Distribution Station after decontamination. 
Resources utilized by the Behavioral Health Team were very informative and useful. One 
behavioral health counselor was observed reviewing the CRC form with a victim. It was 
reported by participants that actors were not familiar with skits. 


• Resources used by the behavioral health team were very informative and useful. 
 


Staffing and training suggestions and observations for Station 5 are as follows: 


• Ensure that persons are assigned to stations on the basis of expertise. 
• Registration staff needed clarification on how to deal with and interview minors. 
• Overall training is recommended on the flow through each area so that all staff 


understand what is happening in each area. 
 
One communication observation for Station 5 was that the branch manager’s meetings with 
unit leaders were well conducted and informative. The visual aids, such as the large laminated 
flow chart, were valuable resources. Hand signals established by the Radiation Dose 
Assessment Unit Leader were very useful in determining the needs of the responders (e.g., a 







After-Action Report / Improvement Plan East Central Florida Regional Planning Council 
(AAR/IP) FDOH Limited-Scale Drill 


Appendix E 9  FDOH 


“high five” indicated that everything was good, and “one finger up” indicated that assistance 
was needed. 


STATION 6: RADIATION DOSE ASSESSMENT 


Overview  


The Radiation Dose Assessment Station was used to screen individuals for internal 
contamination, assess radiation exposure, assess the need for bioassay, assess the need for 
treatment, and prioritize individuals for short-term follow-up. 


At this station, a radiation dose assessment software package was used to provide an option to 
assist first responders and medical professionals on the scene of a radiological or nuclear 
incident.  These tools are designed primarily for prompt use after a radiation incident to 
facilitate collection, integration, and archiving of data obtained from exposed persons.  


A variety of input screens can be found that would allow users to enter different types of data, 
including demographic, clinical, and radiological. Different Windows-based tools are available 
on the market, and there are specific packages developed for use on hand-held personal digital 
assistant devices. 


The appropriate use of these resources will depend on timely, accurate dose information 
collected by direct-read radiation detection methods. Finally, these tools are not meant to 
serve as a substitute for treatment decisions by physicians and other trained healthcare 
professionals, but only to assist the professional in interpreting the data.   


 


Strengths 


Strengths were as follows: 


• This exercise provided an excellent opportunity to understand the process of moving 
people through the station. 


• Ability existed to detect bottlenecks, need for additional staff, and cultural needs of 
clients. 


• There were enough actors to reveal flaws in the system, but not enough to stop the 
process. 


• Providing two shifts of actors through the CRC provided a challenge to the exercise 
participants. 


• Participants received adequate training prior to and on the day of the drill. 
• Pictorial step-by-step instructions were available at the station, for reference. 
• The unit leader consulted a subject matter expert prior to the exercise for proper 


documents and sample packaging.  
• The availability of the Merlin Outbreak Module allowed the creation of a disease 


registry, generated disease tracking data, and allowed participants to link specimens 
with cases by using a method that was similar to one they use daily. 
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• The majority of participants were able to conduct the interviews required during the 
drill because the interviews were similar to their daily activities.  The other participants 
received sufficient training in such techniques prior to the drill. 


• Case characteristics were already established because of the availability of the CRC 
form. 


• Packet shipping instructions were complete and readily available for urine specimens . 
• The tracking system seemed like a good tool. 
• Internal dose assessment software and meters were easy to use, leading to very prompt 


assessments. 
• Team leaders and staff adapted quickly to modify procedures or find additional 


resources as problems were encountered during the exercise. 
 


Areas for Improvement 


Areas for improvement are as follows: 


• Initial surge of contaminated victims created long lines and wait times. 
• Speakers of Spanish are needed, people who speak the language of the clients. 
• The need exists to learn crowd control; the surge involved worried and anxious 


populations. 
• Some participants involved in case interviews entered incorrect crucial information onto 


the CRC form: 
– Participants stated that key portions of the form were difficult to interpret or follow, 


specifically Question F6, which directed participants to refer back to the response 
for D7 and Question F4.  The exercise participants should be contacted to solicit 
recommendations on how to make these sections easier to understand.   


– Participants stated that they should have had more time to review the form ahead 
of the exercise start time. 


– Just-in-time training on how to use the CRC form should be expanded and given to 
each particular station to help participants better understand expectations. 


– An initial surge of cases requiring a bioassay resulted in an insufficient number of 
interviewers who were themselves still unfamiliar with the flow of the CRC form. 


– Data entry could be facilitated by automatically populating the response to Question 
F6 in accordance with a “yes” response to any of the specified inclusion questions. 


• A dedicated participant for entering specimen information onto a manifest sheet was 
not always available, so some crucial information was incorrectly recorded by the 
remaining participants, or was left incomplete until there was an opportunity to retrieve 
the information from the original completed CRC form. The unit leader should not have 
reassigned the participant who had been entering the information to be an interviewer; 
furthermore, the unit leader should have alerted the remaining participants about the 
reassignment and instructed them to wait for the other participant to return rather than 
enter the information themselves. 


• Both the lab specimen’s barcode and the patient tracking barcode had to be used, and 
then a cross -reference system was needed. More pull -and -stick labels are perhaps 
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needed. 
• Appropriate supplies to ship urine samples are needed; guidance was given via the CDC 


documents, but there were not enough supplies on hand. 
• Better physical separation should be provided between the victim being scanned for 


internal contamination and other victims waiting to be scanned for internal 
contamination. Internal dose assessment staff did not separate the victim being scanned 
from those waiting. 


• The internal function of dose assessment should be better integrated. There was 
insufficient cross-training of staff or disciplines working the different areas inside the 
Dose Assessment Station. 


• Observations about radiation detectors, dose assessment for internal contamination, 
and CPM as opposed to µR/hr were as follows: The computer internal dosimetry 
software program indicated that the format for the internal contamination reading be 
entered into the computer in CPM. Three of the four radiation detectors read in 
microR/HR and not CPM; therefore, it appeared that three of the detectors were of no 
use.. However, after asking more questions of those that installed the program, 
participants assigned to Station 6 were able to deduce that the computer program was 
expecting the input to be in microR/hr instead of CPM for the particular instrument that 
was being used. The question remains whether or not one can input CPM readings into 
the computer from another instrument and obtain the proper information from the 
program. Additionally, the information on the green Actor sheet indicated the internal 
DOSE dose in CPM. So, if the computer was expecting an input in microR/hr and not 
CPM, then the input of CPM and not microR/hr was incorrect.  Additionally, if a person 
obtains a reading of millR/hr and not micro-R/hr, then he or she will need to convert the 
reading prior to entry into the computer. It is therefore important that a very 
knowledgeable person in radiation dose rates be stationed at this position. 


• Although the Florida Bureau of Radiation Control has yearly calibration checks of its 
equipment, it was never determined at what point the radiation detectors were actually 
checked for calibration dates and source prior to use in the exercise. 
 


Suggestions and Additional Observations 


Form and documentation suggestions and observations for Station 6 are as follows: 


• The urine sample number and the person identification number (ID) should be made 
identical. 


• There was some confusion about filling out the paperwork, with regard to who was 
supposed to fill out which section and when. Much of the paper work was filled out in 
Dose Assessment when it should have been filled out previously. This was mostly a 
problem with those individuals that were not coming from the showers but from the 
waiting area, where they had started noticing symptoms. 


• The CRC form needs spaces for interviewer ID so that the interviewer can be contacted 
if a questionable entry is identified. 
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Flow and setup suggestions and observations for Station 6 are as follows: 


• There was no system for knowing who was next in line for discharge. 
• The general flow through the Dose Assessment Area could be better arranged. As it was 


set up, there was not a flow in one general direction but more of a “U” shape, which 
was somewhat cumbersome. Additionally, the area could have been larger. 


• There is much paperwork and many samples taken in the area, and it takes a while to 
process a person through the Dose Assessment area. This resulted in some backup, so a 
waiting area had to be created. 


• Having two registration stations caused some confusion. 
• Whenever actors were referred to Station 6 from Station 5, the Epidemiological Strike 


Team participants indicated that it would help if someone from Station 5 could 
accompany participants momentarily in order to explain to the Epidemiological Strike 
Team members why they were being referred there.  


• It was noted that the first “internally contaminated” patients took about 45 minutes in 
Dose Assessment Station 6. 


• It was noted that the second “internally contaminated” patient took about 20 minutes 
in Dose Assessment. 
 


Operational suggestions and observations for Station 6 are as follows: 


• It is unclear who covers the waiting area—should it be Registration or Dose 
Assessment? 


• Prior to the exercise provide an instruction sheet that describes “what to expect.” 
• The team benefited from the presence of a subject matter expert from CDC who 


reviewed the chain -of -custody procedure with them, which made it difficult to assess 
whether they would have performed this satisfactorily without her input.  Special crime 
tape from the Department of Health, Bureau of Laboratories, was supplied; it was 
different from the type the epidemiological team used in the illustrated instructions, 
which created some confusion over whether it was proper to use. 


• Two major exercise artificialities were observed that likely influenced the results:  (1) 
many actors arrived at Dose Assessment with incomplete CRC forms, resulting in even 
more confusion among the Epidemiological Strike Team participants there; and (2) 
staffing at Dose Assessment would have been adequate for this drill if all actors 
requiring specimen collection had not been grouped together initially, because such 
grouping  was unrealistic and caused unnecessary confusion among the participants . 


• Participants involved in handling specimens were also observed handling the CRC form, 
which may have resulted in those forms’ becoming contaminated. 


 


Staffing and training observations and suggestions for Station 6 are as follows: 


• There is a need for more people who can escort; exercise participants would tell victims 
that they were clean, and then victims thought that they could leave. 


• There was some confusion about the meaning of the colored stickers used to label 
patient forms.  Exercise participants would have benefited from a more thorough 
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explanation of the different colors used. 
• Special transport of a victim to a hospital was needed, but, because of language barriers, 


she became “lost” in the system. 
• The behavioral health participants provided an important adjunct function to the 


interview process. 
• The team with the contamination survey instruments at Station 6 was wellplaced.  
• There were a sufficient number of Epidemiological Strike Team participants for an 


incident involving a similar number of victims at one location, but not for a larger 
incident that may involve multiple CRC sites within a broader geographical area.  
 


Logistical suggestions and observations for Station 6 are as follows: 


• Taller numbers on easels are needed for people to easily see stations. 
• More chairs are needed in the discharge waiting area. 
• It was difficult for participants to peel stickers while wearing gloves. 
• People need to drink water while role-playing. 


 


One communications observation for Station 6 was that a signal was given that a person 
needed assistance, but it was unclear who supposed was to respond. 


STATION 7: DISCHARGE 


Overview 


Staff at the Discharge Station assessed the need for counseling and provided referrals for 
further care.  Staff here also provided information for people who were being discharged to 
their homes and facilitated placement in a public shelter. 


 


Strengths 


Strengths were as follows: 


• There was good coordination among agencies and teams. 
• It was a well-planned and organized exercise. 
• Disaster behavioral health staff at the station cooperated, were flexible, and were 


efficient. 
 


Areas for Improvement 


Areas for improvement are as follows: 


• Victims at Station 7 did not show evidence of realistic symptoms or a sufficient variety 
for triage skill training. 


• More tables are needed for people to fill out their mental health forms. 
• Victims should be directed to tables to fill out forms prior to being seated in the waiting 


area. 
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• Not all victims need mental health status assessment or counseling. 
• The Discharge Station was a major “bottleneck” in the drill because of the behavioral 


health component. A more specific and targeted approach for disaster behavioral 
screening and assessment is needed in order to reduce discharge time. Notably, the 
“bottleneck” began at the Registration Station; several additional staff were added to 
Registration, which moved the “bottleneck” to the Discharge Station. 
 


Suggestions and Additional Observations 


Operational suggestions and observations for Station 7 are as follows: 


• At least one survivor, victim, or volunteer that went through the drill was armed. No one 
detected or asked the question, “Are you carrying a weapon?” A metal detector, as well 
as a radiation detector, is needed. 


• There was some concern about tracking of the radioactive sources used in the drill.  For 
future drills, it is strongly suggested that an individual with a detector be stationed at 
the point at which victims exit the drill. 


• Ensure that all scenarios identify points or individuals during the drill that require the 
source of contamination to be removed from the actor. For example, in the drill the 
sources were removed at the Wash Station. If a scenario had called for a victim to 
proceed directly from the medical area to a hospital, source retrieval would have been 
bypassed. 


Staffing and training observations and suggestions for Station 7 are as follows: 


• Just-in-time-training trainers unfortunately ignored about half their audience—the 
screen was not visible to those in the "clean" end of the bleachers, and the first speaker 
spoke the entire time with his back to them and in an inaudible voice. 


• Additional training should be offered on the effects of radiation exposure, and realistic 
expectations should be understood by those expected to counsel or reassure survivors 
(e.g., a one -page handout specific to radiation exposure symptoms would be useful so 
people would have a better idea of what to expect, which is one of the key principles in 
psychological first aid, and such training would give those trying to be helpful something 
more to offer than hollow assurances such as "You'll be okay." 


• Revise triage methods to maximize the use of licensed mental health responders. 
• Law enforcement is needed at entrance and exit and at separation of clean and dirty 


areas. 
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APPENDIX F: EXERCISE EVALUATION FORMS: 
TEAM-SPECIFIC EVALUATION 


INCIDENT MANAGEMENT TEAM 


Strengths 


Strengths were as follows: 
• There was great support from the entire Incident Management Team (IMT). Some 


individuals were missing because of illness or being called out by their organizations.  
Even with these few absences, the team quickly melded into action. 


• The Incident Command System (ICS) quickly proceeded smoothly, and planning process 
was done according to the "planning P." 


• The entire group melded into a well-organized team even though there were multiple 
disciplines, jurisdictions, and levels of radiological expertise in the team. 


• Subject matter experts were quickly identified to provide technical answers to questions 
during the planning process and through the joint information center. 


• A press conference was established in front of the facility away (Orange TV played mock 
media for the exercise). 


• Communication went well among the team. 
• The exercise was an excellent training opportunity for persons with limited experience 


in some positions. 
• The team established incident management immediately. 
• Easy identification of roles and responsibilities was accomplished with labeled vests and 


vehicles. 
• Incident command was established by IMT. 
• There was good use of personnel on scene to establish a command structure to manage 


the incident and meet objectives. 
• Discussion of information about IMT was excellent for establishing branches, groups, 


and divisions needed to manage the incident. 
• There was good separation of the team for the Incident Command Post, bases, camps, 


staging areas, and the like. 
• The incident objectives, priorities, and operational periods were easily developed by the 


entire IMT team. 


Areas for Improvement 


Areas for improvement are as follows: 
• The IMT needs to have an ICS tool kit placed on a jump drive.  This will eliminate 


different formats of ICS forms. 
• IMT members should bring laptops, printers, and the like when deploying to an incident.  


Some of the equipment in the Mobile Command Units (MCU) did not function as 
expected. 
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• One laptop and printer should perhaps be assigned to the IMT at all times for immediate 
deployment. 


• Uniforms for the IMT were purchased during the winter.  The IMT will seek funds to 
purchase short -sleeve shirts for summer deployments. 


• The IMT must aim to exit the mobile command units as soon as the team arrives on 
scene. Although the MCUs provide some space, it is limited.  Even with three MCUs, the 
quarters were “tight.” 


• Marketing should be conducted to obtain more Finance/Administrative Section Chiefs 
for the team.  Also, a Finance person should be sought from the location requesting the 
IMT assistance. 


• Standard requisition forms should be provided for the IMT team and its members.  
Work should be done with the Florida Department of LE and the Florida Department of 
Emergency Management to obtain a formal request. 


• Google Docs and possibly Google position -based accounts would eliminate confusion 
because of various types of e-mails and firewalls from various organizations. 


• The US&R team should be worked with closely in order to determine what resources the 
IMT can provide to the US&R during exercises and deployments 


Suggestions and Additional Observations 


Suggestions and additional observations are as follows: 
• The staging area was only identified and not practiced. Practicing may be a good 


exercise in the future for IMT. 
• Maps in the command trailer should be posted in a better place so that they are easier 


to work with (planning map is located next door). 
• A wireless printer would help with process and increase work efficiency. 
• There was good face -to -face interaction between the PIO liaison, the CRC manager, 


and IMT. 


EPIDEMIOLOGICAL STRIKE TEAMS 


Strengths 


Strengths were as follows: 
• Epidemiological Strike Teams were well equipped for the exercise, with adequate 


reference materials and guidelines from credible sources, such as the Centers for 
Disease Control and Prevention, and pertaining to radiological exposures to distribute to 
responders and victims. 


• Epidemiological Strike Teams had adequate resources to respond to the event, including 
computers with air cards and access to an electronic database for live data entry and 
analysis, specimen collection, packaging and shipping supplies, and personal protective 
equipment. Some areas for improvement were identified. 


• Epidemiological Strike Teams had skilled responders capable of performing assigned 
duties. 







After-Action Report / Improvement Plan East Central Florida Regional Planning Council 
(AAR/IP) FDOH Limited-Scale Drill 


Appendix F 4  FDOH 


• Epidemiological Strike Team members received training on radiological exposures prior 
to and on the day of the drill. 


• The Epidemiological Strike Team demonstrated great flexibility and adaptability in 
response to changing conditions such as bottlenecks; traffic worker and data entry 
worker became interviewers when the actors who were waiting to be interviewed 
started backing up. 


• Epidemiological Strike Team members received adequate training prior to and on the 
day of the drill. 


Recommendations 


Recommendations are as follows: 
• It is recommended that consultation with the Regional Epidemiological Strike Team 


Coordinator occur when assignments are made for Epidemiological Strike Team 
members, to determine available team members and level of asset typing. The regional 
Epidemiological Strike Team Coordinator assembled the available team upon notice of 
the event, and the Epidemiological Strike Team Leader made assignments of team 
members on the basis of asset typing, experience, and skill sets.  


• Treatment should be indicated for radiological events. This information should be 
included in the After -Action Report to educate participants. 


• Response teams were unaware of the treatment indicated for exposure to the agent 
and of the process for providing treatment. Since response to radiological events is not 
common for Epidemiological Strike Teams, further exercises involving radiological 
agents, including the process for providing treatment and prophylaxis, would be 
beneficial to enhance capacity to respond to such events. 


• Epidemiological Strike Teams should compile a resource list for packaging and shipping 
biological specimens (i.e., vendors for dry ice, contact information for State Bureau of 
Laboratories and Centers for Disease Control and Prevention, and name and location of 
local shipping vendors such as Federal Express, United Parcel Service, and the United 
States Postal Service). Although resource lists may not be all -inclusive, they would 
provide valuable information needed for rapid response during an event. The 
Epidemiological Strike Team performed well in locating shipping supplies just in time, 
such as the dry ice from a local grocery store and shipping supplies from the Bureau of 
Laboratories in Jacksonville, upon notification of the event. The team also located the 
nearest shipping vendor contracted with the Department of Health, Federal Express, via 
Google, and specimens were shipped expeditiously. 


• Communications to unit leaders and responders should be improved, with clear 
instructions on completing forms and process flow, including documentation of which 
interviewer completed which section of the form, in case information is missing or 
illegible. 


• Clients should be prioritized through stations, particularly those requiring a medical 
evaluation. 


• One participant recommended roping off sections for improved traffic flow. 
• Clarification and training for processing minors are recommended.  
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• Recommend improved adhesive to attach barcodes to interview. Participants were 
confused about the number of barcodes available to attach to forms and the victim’s 
wristband. 


• Further training on ICS structure and chain of command within the CRC is 
recommended. 
– Controller requested tape to attach a barcode to an interview form. The controller 


was referred to the deputy branch director for the “clean” area to make the request. 
Chain of command was reviewed for ICS structure for the event. 


– Reports were received of broken chain of command and instructions received 
outside of chain of command, as well as conflicting instructions received from the 
deputy branch director. 


• Onsite information technology support is recommended. 
– Although air cards and laptops were available for live data entry and analysis, the 


team experienced technical difficulties with activating the air cards and accessing 
the Merlin database. Reception was sporadic. The availability of broadband Internet 
connections would be more useful. 


– With the current system, only 41 completed data sheets were entered at the event. 
– Improved technical support and increased staffing at the data entry station would 


likely expedite data entry and analysis to identify critical findings timely, for a more 
rapid response. 


• Reallocation of staffing for adequate span of control and to accommodate surge is 
recommended. 
– The unit leader over Registration, Data Entry, and Discharge Stations had up to 16 


members in her span of control, which led to difficulties in controlling the area and 
assessing needs. 


– Participants requested further staffing for escorts to be available to give reports on 
victims to the next station for improved routing and flow. Escorts were rushed to 
return to stations in this exercise. 


– Waiting areas were created just in time to accommodate the surge of victims in 
Stations 5, 6, and 7; however, the flow was reported as awkward and disorderly. 
Suggestions from participants included roping off sections for improved flow and 
using a numbering system. 


GENERAL OBSERVATIONS AND SUGGESTIONS 


Forms and documentation observations and suggestions are as follows: 
• Develop and provide at CRC a one-page overview regarding radiation exposure, 


symptoms, and treatment. 
• The registration form was not user -friendly for staff or the supervisor. 


 
Flow and setup observations and suggestions are as follows: 


• Changes in staffing at any station should be evaluated for downstream impact (e.g., 
backlog at registration led to additional staff members’ being assigned to registration; 
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this was not communicated and simply transferred the backlog to discharge). 
• The space provided for the drill resulted in compression of the activity sites.  In future 


drills or events, space allocation will be critical to reduce congestion, cross-
contamination, and noise issues.   While we were limited in space that the school 
provided, the stairs and landing used for registration were cramped and provided a 
safety risk for falls.  An inside open area would have provided better flow and faster 
registration.  If a school is used for the reception site scenario, intake and contamination 
zone activities are best served in a gymnasium and clean zone activities are best in a 
cafeteria area.  This would gives more space, focus functionality and purpose, and 
reduce the stress effect of crowding on both victim and responder. 


• Planning also needs to address volunteer/staff registration areas for ease of access, 
environmental (heat) issues, and safety/crowd control for better management and flow. 


• A co-located Behavioral First Aid Counseling unit should be established with 
Medical/First Aid.  Initial planning called for 4 to 5 patients with medical issues, but of 
the 26 persons seen, over 16 victims were sent to First Aid for behavioral issues alone as 
opposed to medical ones, including 6 Baker Act hospitalizations who should have been 
better managed by the behavioral health specialists on site (psychologists).  It may have 
been better to co-locate these professionals in the Medical unit for treatment of high -
risk clients instead of discharging and triaging those clients, which required a higher 
level of care there from discharge.  First Aid needs to be located in a quieter and more 
controllable area for both exercise and real situations, with consideration for patient 
transport requirements. 


• Representatives from the local hospital reported that hospital plans are in place to 
receive and process patients exposed to radiation. It is recommended that the response 
team receive hospital plans for review and coordinate exercising in future drills prior to 
the actual event. 


• This drill offered an opportunity for agencies from multiple disciplines to plan and 
interact together in an event of public health and national security significance. Many 
lessons were learned and acquaintances made with key partners. This was a well-
planned and executed exercise. 
 


Staffing observations and suggestions are as follows: 
• Law enforcement presence is needed at CRC.  The scenario was an intentional release, 


which would make the CRC a prime target for a secondary attack. (Law Enforcement 
was outside the scope of this drill). 


• During the just-in-time training that was provided the morning of the exercise, only 
about half of the audience could see the presentation slides or hear speakers. 


• It is recommended that prior to beginning the exercise all participants simulate a 
participant’s going through each station (which would educate all and uncover 
transition issues). 
 


One logistical suggestion is to develop signage or written materials for individuals with hearing 
impairments (outside of the scope of this limited-scale drill). 
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One operational observation is that the designation of Station 7 as Discharge is misleading—
maybe call it Discharge Counseling or Referrals/Discharge. 
 
Communications observations and suggestions are as follows: 


• The scenario indicated that 6 to 12 hours elapsed between events and setup of the CRC.  
Most would have showered. A risk communication message related to self-
decontamination should be developed. 


• In many instances there were process discussions/disagreements in front of victims—
this gives the impression of incompetence and causes additional stress to victims.  These 
types of conversations should occur away from victims’ hearing. 
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APPENDIX G: PARTICIPANT FEEDBACK AND EVALUATION 


SUMMARIES 


SUMMARY OF PARTICIPANT FEEDBACK 


Avg. Score 
(1–5) Assessment Factor 


4.16 (A ) The exercise was well structured and organized. 


4.35 (B ) The tasks were plausible and realistic. 


4.52 (C) The exercise venue was appropriate. 


4.19 
(D) The controllers and evaluators were knowledgeable about the material, 
kept the exercise on target, and were sensitive to group dynamics. 


4.42 (E ) The materials and equipment used during the exercise was a valuable tool. 


4.53 (F ) Participation in the exercise was appropriate for someone in my position. 


4.43 
(G ) The participants included the right people in terms of level and mix of 
disciplines. 


Note:  Strongly Disagree = 1; Strongly Agree = 5. 


DATA COLLECTION AND DATA ENTRY STAFF 


Evaluation forms were administered among staff that participated in the drill to obtain 
information on how to improve the epidemiologic data collection form and related tools or 
activities for future preparedness exercises or real incidents.  
 
Table 1—Response rates and percentage of responses for STRONGLY AGREE/STRONGLY 
DISAGREE questions and YES/NO questions. 
 INTERVIEWEES (N = 58) STAFF (N = 37) 


 Response 
Rate (%)1 


Agree/Ye
s (%)2, 3 


Disagree/
No (%)2, 3 


Response 
Rate (%)1 


Agree/Ye
s (%)2, 3 


Disagree/
No (%)2, 3 


I found the questions on the 
form easy to understand. 


100 98 0 100 73 8 


I found the instructions on the 
form to be adequate. 


100 91 5 100 78 3 


I found the form to be easy to 
fill out. 


98 91 2 100 70 11 


I found the flow of the 
questions on the form to be 
logical. 


100 98 2 100 65 14 
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I found there to be too many 
questions on the form. 


100 40 57 97 28 50 


I found the time to complete 
the form to be too long. 


100 36 59 97 28 42 


Are there any questions that 
should be added, changed, or 
deleted? 


95 4 96 65 17 75 


Do you have any other 
comments about the form? 


97 0 100 68 24 72 


I found data collection to be 
simple using the form. 


N/A N/A N/A 70 69 4 


I experienced technical 
difficulties using the form. 


N/A N/A N/A 73 11 59 


I had to rely on technical 
assistance while using the form. 


N/A N/A N/A 73 11 63 


I found that time spent on 
training regarding the use of the 
form was adequate. 


N/A N/A N/A 73 44 33 


I found data entry to be simple 
using the laptop.4 


N/A N/A N/A 100 20 40 


I experienced technical 
difficulties using the laptop.4 


N/A N/A N/A 100 60 10 


I had to rely on technical 
assistance while using the 
laptop.4 


N/A N/A N/A 100 70 0 


I found that time spent on 
training regarding the use of the 
laptop was adequate.4 


N/A N/A N/A 100 20 30 


Do you have any additional 
comments that might help us 
improve the form? 


40 22 78 N/A N/A N/A 


Do you have any additional 
comments that might help us 
improve the data collection 
form, data collection process, or 
data entry? 


N/A N/A N/A 22 38 25 


1 The response rate is the percentage of respondents who answered a particular question. 


2 The percentages in the AGREE/YES and DISAGREE/NO columns are of those who actually responded to 
each question (i.e. the percentages were calculated after having removed BLANK responses).  AGREE 
includes responses of “Strongly Agree” and “Somewhat Agree,” while DISAGREE includes responses of 
“Somewhat Disagree” and “Strongly Disagree.” 


3 The percentages in the AGREE/YES and DISAGREE/NO columns may not equal 100%, due to rounding and 
because either there was an option of N/A or some respondents wrote in N/A (data not shown). 


4 The response rate and percentages in the AGREE/YES and DISAGREE/NO columns reflect the responses of 
staff in Station 5 (Registration) only, since this question applied primarily to that station (n = 10). 
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Discussion of Table 1  
• Only about 36% of the interviewees and 36% of the staff who staffed one or the stations 


completed an evaluation.  
• Approximately 25% of the staff who completed an evaluation failed to complete the 


second page of the evaluation. 
• The majority of interviewees and staff found that: 


– the questions were easy to understand and flowed well, 
– the instructions on the form were adequate, and 
– the form was easy to fill out. 


•  Regarding the length of the form, about 40% of the interviewees and over 25% of the 
staff thought that: 


– there were too many questions on the form, and 
– it took too long to complete the form. 


•  Regarding the simplicity of using the form, the majority of staff found that: 
– data collection was simple, 
– they did not experience technical difficulties or have to rely upon technical 


assistance, but 
–  about one third would have liked more training on the use of the form. 


•  Regarding the ease of using the laptops, the majority of staff in Station 5 (Registration) 
experienced technical difficulties: 


– 70% had to rely upon technical assistance, 
– 40% did not find data entry to be simple, and 
– about one third would have liked more training on the use of the laptops. 
– One person in Station 6 (Radiation Dose Assessment) also had to rely upon 


technical assistance while using a laptop and would have liked more training on 
the use of the laptops. 


•  As for the comments about the form itself, they include: 
– changing the order of the questions to match more closely the flow within and 


between stations, 
– adding questions about mental health and household contacts/family members,  
– adding space to enter additional symptoms and the initials of the person(s) 


completing the form, and 
– clarifying the instructions about how to determine the need to collect urine. 


• Finally, the comments about the process include: 
– improving the discharge process, 
– spending more time reviewing the form with the staff and practicing data entry 


prior to the event, and 
– addressing the technical difficulties staff experienced with the laptops, mainly 


the issues with connectivity. 
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APPENDIX H: SUMMARY OF DISASTER BEHAVIORAL 
HEALTH INTERVIEWEE FEEDBACK 


 # Responses  / % of Responses 


 


Strongly 
Agree Agree 


Neither 
Agree Nor 
Disagree Disagree 


Strongly 
Disagree 


Not 
Applicable 


or No 
Answer 


I felt responders cared about me and 
my feelings. 


68  19 2 — — — 


77% 21% 2% — — — 


The support I received helped me 
better understand the process. 


59 24 4 1 1 — 


66% 27% 5% 1% 1% — 


The responders were warm and 
understanding. 


68 17 4 — — — 


77% 19% 5% — — — 


The responders body language put 
me at ease. 


60 20 3 2 3 1 


68% 23% 3% 2% 3% 1% 


The responders avoided the use of 
clichés, such as “don’t worry”; or 
“it’ll be Ok”; or “everything will be 
alright”, etc. 


59 22 3 3 2 — 


66% 25% 3% 3% 2% — 


The mental health counselors were 
helpful. 


62 15 5 1 1 5 


70% 17% 6% 1% 1% 6% 


The discharge process was efficient. 56 20 3 6 2 2 


63% 23% 3% 7% 2% 2% 


I received good follow up 
information on how to take care of 
myself. 


62 20 — 2 2 3 


70% 23% — 2% 2% 3% 
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 # Responses  / % of Responses 


 


Strongly 
Agree Agree 


Neither 
Agree Nor 
Disagree Disagree 


Strongly 
Disagree 


Not 
Applicable 


or No 
Answer 


I was made aware of community 
resources. 


54 19 3 5 2 6 


61% 21% 3% 6% 2% 7% 


If needed, I received a referral for 
services. 


53 18 6 — 1 11 


60% 20% 7% — 1% 12% 


My anxiety level about the 
radiological event as I entered the 
Community Reception Center was: 


15 19 9 23 15 8 


17% 21% 10% 26% 17% 9% 


My anxiety level about the 
radiological event as I left the 
Community Reception Center was: 


36 28 11 5 1  8 


40% 31% 12% 6% 1% 9% 
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APPENDIX I: EXERCISE PARTICIPANTS’, OBSERVERS’, AND 
ACTORS’ FEEDBACK 


TOP THREE SUCCESSES NOTED BY EXERCISE PARTICIPANTS, OBSERVERS, AND 
ACTORS, BY AGENCY 


Agency Successes 
Brevard County 
Health Department 
Participant 


• Processing of victims through portals 


Brevard County 
Health Department 
Participant 


• Active exercise as a group 
• Solidify use of equipment 
• EH Strike Team able to exercise together 


Environmental 
Health 
Participant 


• Many different agencies worked together successfully 
• Problems worked through chain of command 
• All equipment worked well 


Environmental 
Health 
Participant 


• Organized once everyone knew their tasks 


Florida Crisis 
Consortium 
Evaluator 


• Excellent cross discipline problem solving 


Florida Crisis 
Consortium 
Participant 


• Open, dedicated staff willing to learn how to make protocols work 
• Better integration of mental health into protocols 
• Focused attention to MH needs or population 


Florida Crisis 
Consortium 
Participant 


• Practice 
• Good Flow 
• Able to see bottlenecks 


Florida Department 
of Health 
Participant 


• Various agencies cooperating together 
• The capacity to learn and adapt very quickly 
• Very knowledgeable on an emergency response 


Florida Department 
of Health 
Bureau of Radiation 
Controller 


• Registration 
• Participants took their responsibilities very seriously 
• Staff work really hard to make this exercise a success 


Florida Department 
of Health 
Evaluator 


• Practice setup of CRC 
• Concept proven and given “press” 
• EPIDEMIOLOGICAL evaluation form/tracking system merged and used 


together 
Florida Department 
of Health 
Participant 


• Organization—ICS 
• Onsite training 
• Teamwork—scanner processing 


Florida Department 
of Health 
Evaluator 


• Good integration and cooperation between teams, agencies, etc. 
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Agency Successes 
Florida Department 
of Health 
 


• Opportunity to exercise incorporating behavioral health 
• Cooperation of many agencies 
• Clear direction 


Florida Department 
of Health 
Participant 


• Ran smoothly 
• Staffing need 
• Lunch 


Florida Department 
of Health 
Participant 


• Teamwork 
• Safety 
• Competence 


Florida Department 
of Health 
Participant 


• Great teamwork and participation 
• Very great learning experience. Real-time web based surveillance 
• Very awesome training and learning opportunity 


Florida Department 
of Health Bureau of 
Epidemiology 
Evaluator 


• Coordination among players 
• Flexibility to last minute changes 
• Amount of Participation 


Florida Department 
of Health Bureau of 
Preparedness and 
Response 
Participant 


• Using specialty strike teams from different jurisdictions to improve 
interoperability 


• First time exercising CRC in Florida 


Florida Department 
of Health Bureau of 
Radiation Control 
Evaluator 


• Registration (EPIDEMIOLOGICAL Unit) was well organized, highly 
adaptable to fluid situation (Fixed problems on the spot) 


• Great attention to detail in reviewing/filling out forms 
• Personnel cross training allowed one person to float where needed 


Florida Department 
of Health Bureau of 
Radiation Control 
Evaluator 


• Proper equipment on hand 
• Problems resolved quickly 


Florida Department 
of Health Bureau of 
Radiation Control 
Controller 


• Good teamwork among participants 
• Ability to adapt to flow of actors 


Florida Department 
of Health Bureau of 
Radiation Control 
Controller 


• Players all worked together—great teamwork 
• Timeline in First Aid Station seemed to work well 
• Equipment used proficiently 


Florida Department 
of Health Bureau of 
Radiation Control 
Evaluator 


• Participants were professional and organized 
• Everyone appeared to be prepared 
• Overall smooth organizational logistics 


Florida Department 
of Health Crisis 
Consortium 
Participant 


• Setup was ready to go 
• Pre-Exercise precautions 
• Lunch/BreakTime 


Florida Department • Well Organized 
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Agency Successes 
of Health Crisis 
Consortium 
Participant 


• Great concept 
• Knowledgeable staff 


Florida Department 
of Health 
Epidemiological 
Strike Team 
Participant 


• No riot or craziness 
• Having the CDC personnel available  
• Collaboration with other agencies 


Florida Department 
of Health Radiation 
Control 
Controller  


• Players willingness to learn 


Florida Department 
of Health—
Behavioral Health 
Participant 


• Teamwork by multiple disciplines 
• Air conditioned location 
• Good escort system overall 


Indian River County 
Health Department 
Participant 


• Fantastic teamwork 
• Great resource people available 
• Leaders willing to listen 


Indian River County 
Health Department 
Participant 


• Liked the form 


Indian River County 
Health Department 
Participant 


• Just-in-time training 
• Organization of process 
• Logistical support for exercise 


Indian River County 
Health Department 
Participant 


• Know how to use equipment 
• Actually exercise using equipment 
• Opportunity for strike team to play together 


Lake County Health 
Department 
Participant 


• Good Flow 
• Great unit leader 
• Staff was well trained 


Lake County Health 
Department 
Participant 


• Pods were setup well 
• Good flow 
• Everyone helped 


Lake County Health 
Department 
Participant 


• CDC and DOH EPIDEMIOLOGICAL teamwork 
• Group participation and cooperation 
• The correct participants were in attendance 


Martin County 
Health Department 
Participant 


• Gained knowledge of CRC setup 
• The flow and necessary staffing was tested 
• Additional positions were found to be needed 


Orange County 
Department of 
Emergency 
Management 
Participant 


• Setup was done well 
• Organization 
• Participants and volunteers 
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Agency Successes 
Orange County 
Health Department 
Participant 


• Teamwork 
• Just-in-time training 
• Organization 


Orange County 
Health Department 
Participant 


• Planned Well 
• Teamwork 
• Smooth 


Orange County 
Health Department 
Participant 


• Able to use equipment and ICS structure in order to survey/monitor 
population and provide service 


• Network with other agencies 
• Practice a real life scenario and obtain onsite feedback from 


observers/evaluators 
Orange County 
Health Department 
Participant 


• Able to use equipment 
• Organize 
• They had all the necessary equipment 


Orange County 
Health Department 
Participant 


• People were greeted quickly 
• The flow from greeting to screening was good 
• Having escorts/scribes were essential 


Orange County 
Health Department 
Participant 


• Data entry 
• Registration 
• Lab Federal Express delivery 


Orange County 
Health Department 
Participant 


• Epidemiological Strike Team members were flexible and willing to work 
in any station 


• CDC liaisons/players were helpful 
Orange County 
Health Department 
Participant 


• Epidemiological team members were flexible and able to complete 
multiple tasks 


• CDC staff was very knowledgeable of infrastructure 
Orange County MRC 
Participant 


• Initial sorting went smoothly 
• No major breakdowns in communications 
• Comfortable cool work area 


Orange County 
Office of Emergency 
Management 
Participant 


• Plenty of supplies—Masks, gloves, vests etc. 
• Layout and setup clearly marked and ready 
• Lunch was fabulous 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• People of different professional backgrounds worked well together 
• Good attendance 
• Participants were serious about their part in the exercise 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Cross disciplinary knowledge training 
• Good teamwork 
• Just-in-time training appropriate to tasks 


Regional Disaster 
Behavioral Health 


• Cooperation between teams from different disciplines 
• Problems encountered along the way were quickly resolved 
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Agency Successes 
Assessment Teams 
(RDBHAT) 
Participant 


• Opportunity to apply what has been learned 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Very good coordination 
• Layout/setup seemed to flow well 
• Ability of the RDBHAT to interact with all stations 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Good cooperation between multiple agency volunteers 
• Enthusiastic role players 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Well planned and organized 
• People stayed calm and cooperative 
• Great group of volunteers 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Teamwork 
• Flexibility to situational demands 
• Professional department 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Organization overall 
• Number of personnel 
• Actors/Actresses 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Team members support of each other 
• CDC online training 
• Handouts Pre-Exercise 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Teamwork 


Seminole County 
Health Department 
Participant 


• Areas of confusion were discovered and corrected 
 


Seminole County 
Health Department 
Evaluator 


• Flexibility—Teams adapted to surge and made appropriate adjustments 
• Smooth flow—Participants seemed calm 
• Skillful participants and utilization of tools 


Seminole County 
Health Department 


• Teamwork 
• Safety 
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Agency Successes 
Participant • Competence of staff 
State Medical 
Response Team 5 
Participant 


• Good number of patients moved through 
• Cooperation 
• Preplanning  


University of Central 
Florida Emergency 
Management 
Observer/Actor 


• Everything was organized 
• Participants were friendly 
• Layout was functional 


University of Central 
Florida Emergency 
Management 
Observer 


• Teamwork—Everybody working well 
• Knowledge—Everyone seemed to know what they were doing 


University of Central 
Florida Emergency 
Management 
Evaluator 


• IMT was well organized 
• IMT was familiar with their roles and responsibilities 
• IMT established a IAP quickly and briefed the necessary team members 


University of Central 
Florida Emergency 
Management 
Observer 


• Operation appeared to run smoothly 
• Appreciated tour for observers to better understand the operation 
• Knowledgeable players 


University of South 
Florida  
Actor 


• Good coordination of effort 
• Friendly, calm participants 
• Orderly, clear plan of action 


Volusia County 
Health Department 
Participant 


• Interagency cooperation 
• Agenda followed promptly 


Volusia County 
Health Department 
Participant 


• Good Exercise to work with the radiation equipment 
• Having some positive “Hot” people was good 
• Working with team members was good 


Volusia County 
Health Department 
(MRC) 
Participant 


• Sorting station was extremely successful 


Volusia County MRC 
Participant 


• People were banded and led to the proper area 
• Organization of the entry area 
• Escorts were available when needed 


 







After-Action Report / Improvement Plan East Central Florida Regional Planning Council 
(AAR/IP) FDOH Limited-Scale Drill 


Appendix I 8  FDOH 


TOP THREE AREAS FOR IMPROVEMENT NOTED BY EXERCISE PARTICIPANTS, 
OBSERVERS, AND ACTORS, BY AGENCY 


Agency Improvements Possible Solutions 
Brevard County 
Health 
Department 
Participant 


• Wash area • None provided 


Brevard County 
Health 
Department 
Participant 


• Wash zone clarification. Hot/cold 
area and enforcement of such 


• No clear chain of command 
• Clear communication of needs 


for screeners 


• Identify needs ahead of time 
• Provide separate restrooms for 


use by those doing exercise—
people kept crossing hot/cold 
zones 


• People were telling others to 
go through wash portal 
monitor (non-screeners) 


Environmental 
Health 
Participant 


• More scribes needed 
• Better organization of controllers 
• Forms need revamping—not 


genuine enough 


• Forms are too specific 
• People need to have forms 


with them all the way through 
the facility 


• Put numbers on stickers or 
print them on a form 


Environmental 
Health 
Participant 


• No clean first-aid 
• CRC flow was disorganized in 


beginning 
• Too many bottlenecks 


• None provided 


Florida Crisis 
Consortium 
Evaluator 


• Better communication—Changes 
at one station had adverse 
impacts on others 


• Recommend hand screeners for 
each portal 


• Train participants to 
understand flow and process 


• Change DBH triage and 
screening process 


Florida Crisis 
Consortium 
Participant 


• Communication and flow of 
activities 


• Better coordination between 
station/agencies 


• Clarity of procedures 


• Coordinate between stations, 
so that discharge (station 7) 
could add professionals to 
meet demand 


Florida Crisis 
Consortium 
Participant 


• Comments being made by 
participants in front of victims 
when reading diagnostic sheets 


• When reviewing sheets talk in 
“code” 


Florida Crisis 
Consortium 
Participant 


• Students coming and going 
during exercise 


• Bathroom assignment not clear 


• Students meet instructors 
outside exercise area 


• Better determination and 
signage for bathrooms 
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Agency Improvements Possible Solutions 
Florida 
Department of 
Health 
Participant 


• Client flow 
• Do not reassign positions from 


what we were originally assigned 
• One main person for staffing 


• Have one agency designed for 
client flow 


• More detail to adequate 
staffing 


Florida 
Department of 
Health 
Bureau of 
Radiation 
Controller 


• Greeting was taking too long 
• Radiation monitoring (hands) 


took too long 


• Greeting/briefing should be 
short and concise. 


• Quicker hand monitoring 
(palms facing up and then 
down) 


Florida 
Department of 
Health 
Evaluator 


• Disaster Behavioral Health not 
integrated smoothly causing 
bottleneck and last minute 
unexpected changes and 
modifications 


• Lab specimen priority needs 
clarification 


• Merlin entry duplicating the 
demographics information and 
took too long 


• DBH needs to be part of 
planning conferences by 
sending concepts and 
materials to entire group 
ahead for integration 


• Form needs to be simplified 
and clarified 


• Do Merlin later—analysis is not 
needed onsite 


Florida 
Department of 
Health 
Participant 


• Registration—order 
• Discharge—timelines 
• Discharge—order 


• Processing 
• Backup—funneling during 


mass 
• Medical first aid processing 


Florida 
Department of 
Health 
Evaluator 


• Anticipate the number of 
survivors to process and assign 
personnel accordingly 


• Initial just-in-time training 
required half the audience 


• None provided 


Florida 
Department of 
Health 
 


• More volunteers who “act out” • Clearer instructions to 
volunteers 


Florida 
Department of 
Health 
Participant 


• Wash room missing scanners 
• Bigger screen for training 


presentation 
• Registration people should equal 


discharge people 


• None provided 


Florida 
Department of 
Health 
Participant 


• Flow points 
• Structure for mental health 


• None provided 
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Agency Improvements Possible Solutions 
Florida 
Department of 
Health 
Participant 


• A little more training with forms 
before the event 


• IT personnel onsite and 
completeness 


• Reviewer to check accuracy of 
forms priors to data entry 


• Additional training prior to 
exercise 


• Address network issues prior 
to event 


Florida 
Department of 
Health Bureau of 
Epidemiological 
Evaluator 


• Improved staffing of stations 
based on quantity and expertise 


• Communication between 
stations 


• Data collection and completion 


• Involve Epidemiological Strike 
Team and EOC members in 
assignment of stations 


• Possibly add runners or other 
staff members checking on or 
monitoring the process of 
other stations 


• Have a staff member monitor 
document completion at each 
station 


Florida 
Department of 
Health Bureau of 
Preparedness and 
Response 
Participant 


• Need to exercise in Tampa area 
in anticipation of Republican 
National Convention 


• A lot of downtime—need to 
monitor timeline 


• Need better involved 
communication of exercise 
activities/planning with state 
headquarter agencies 


• None provided 


Florida 
Department of 
Health Bureau of 
Radiation Control 
Evaluator 


• Some confusion on proper 
course of action on medical issue 
(not life threatening) i.e. 
headache, nausea, 


• Some computer issues 
(connectivity using air card) 


• Better control/direction for 
egress (some players left from 
different door 


• Clarify policy on non-life -
threatening medical issues 


• Have alternate methods for 
net access 


• Have egress from building 
limited to one point 


Florida 
Department of 
Health Bureau of 
Radiation Control 
Evaluator 


• Provide interpreters at initial 
screening (sorting) 


• Document initial screening levels 
at sorting station 


• None provided 


Florida 
Department of 
Health Bureau of 
Radiation Control 
Controller 


• More behavior specialists in 
discharge to reduce backup 


• Lack of 1st come, 1st serve at 
discharge 


• More behavioral health 
specialists 


• Use a numbering system for 
patient service 
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Agency Improvements Possible Solutions 
Florida 
Department of 
Health Bureau of 
Radiation Control 
Controller 


• More instruction for forms that 
need to be completed during 
exercise 


• Became “chaotic at times” in 
first aid, many patients 


• Instruction sheet specifying 
which forms 


• Have designated admission 
person directing patients at 
first aid entrance 


Florida 
Department of 
Health Bureau of 
Radiation Control 
Evaluator 


• Decrease bottlenecks in system 
(line backups) 


• Shift personnel roles as 
needed to meet backup issues 


Florida 
Department of 
Health Crisis 
Consortium 
Participant 


• Lack of communication at 
scanner entry 


• Lack of flow, not enough 
participants/clients 


• Training/pre meeting of 
departments 


Florida 
Department of 
Health Crisis 
Consortium 
Participant 


• Not enough discharge 
participants 


• Volunteers needed more 
preparation information 


• Ensure same number of 
discharge staff as registration 
staff 


• Brief the volunteers 


Florida 
Department of 
Health 
EPIDEMIOLOGICAL 
Strike Team 
Participant 


• More staff—Registrars 
• Interpreters—Spanish to English 
• Clipboard should stay at the 


front, not with client 


• More participants from local 
DOH 


• Certified interpreters 
• Identify leaders 


Florida 
Department of 
Health Radiation 
Control 
Controller 


• Develop procedures for tasks to 
be performed 


• More GM scanners needed for 
the wash area 


• Need communication capability 
for the wash area 


• Written tasks for the wash 
area, and identify specific roles 


• Provide more scanners to 
confirm contaminated areas 


• Provide a method of 
communication to the station 


Florida 
Department of 
Health—
Behavioral Health 
Participant 


• Better video/sound/AV briefing 
• Lunch—Better organized  
• Layout/chair needs 
• More staffing at first aid 


• Audio Visual System—Consider 
audience size 


• Box Lunches 


Indian River 
County Health 
Department 
Participant 


• Waiting area #1 
• Waiting area for discharge #2 
• Different set up for computers 


• #1 use handout number 
system 


• #2 provide phone number for 
mental health 


• Don’t make everyone wait 
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Agency Improvements Possible Solutions 
Indian River 
County Health 
Department 


• Discharge took too long—Mental 
Health referrals should only be 
done when needed. Everyone 
should get a number to call 


• None provided 


Indian River 
County Health 
Department 


• Security for clean-side 
• Escorts from clean to 


contaminated and back 
• No clean bathroom, all were in 


contaminated area 


• None provided 


Indian River 
County Health 
Department 
Participant 


• Not and understanding of how 
EH strike teams function or how 
they are an extension of 
radiation control 


• Conflicts between scanners and 
area unit leaders and not a clear 
chain of command 


• Not clear what sources were 
needed at stations regarding 
screening 


• Better understanding of 
station needs 


• Better flow from first aid 
through screening (Change of 
Flow) 


• Better Communication 
between stations 


Lake County 
Health 
Department 
Participant 


• Need IT support 
• Need interpreters 
• Need education sheets in 


multiple languages 
• Discharge area back up 


• Have Information Technology 
experts onsite 


Lake County 
Health 
Department 
Participant 


• A little more instruction as to 
where different sites are 


• Faster time in shower area 


• None provided 


Lake County 
Health 
Department 
Participant 


• Need more escorts 
• Escorts need to know stations 


and flow process 
• Need hydration and breaks for 


staff close to work area 


• Review flowchart and process 
in depth with greeters/escorts 


• Not as many evaluators 
• More participants 


Martin County 
Health 
Department 
Participant 


• Orientation of team leaders to 
flow responsibilities and who 
were making what decisions 


• Span of control was not followed 
• Branch manager was dictating to 


unit leader 


• Better orientation of team 
leaders 


• Do staffing sheet-honoring 
span of control 


• More distribution of forms 
(earlier) 


Orange County 
Department of 
Emergency 
Management 
Participant 


• Instructions and training 
• Leadership positions and 


direction 
• Use of volunteers 


• During the training session 
cover all areas of the operation 
with unit leaders and 
participants 


• Control use of volunteers 
through the entire drill 
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Agency Improvements Possible Solutions 
Orange County 
Health 
Department 
Participant 


• Registration tables • Divide the registration tables 
for participants, evaluators, 
etc. and have signs or more 
signs identifying several people 
at each table 


Orange County 
Health 
Department 
Participant 


• An announcement should be 
made indicating when drill starts 


• More communication where 
we’re at during the drill 


• None provided 


Orange County 
Health 
Department 
Participant 


• Communication 
• Some staff unable to adapt to 


their new temporary role at 
incident 


• Multiple agencies/staff providing 
different instruction at such a 
critical time 


• Training 


Orange County 
Health 
Department 
Participant 


• More staff 
• More forms 
• Vest needs to be color coded 


• Get more staff and more forms 
• Depending on the station, 


have them use color coded 
vests for quick identification 


Orange County 
Health 
Department 
Participant 


• Communication of flow 
• Training of station 


responsibilities 
• Adherence/knowledge of job 


action sheets 


• Verbalize to entire team the 
desired flow/responsibilities 


• Have unit lead be sure of 
station responsibilities and 
able to train staff 


• Give job action sheets and 
ensure they coincide with 
responsibilities assigned 


Orange County 
Health 
Department 
Participant 


• Assignment before event 
• Discharge 
• Things to be done 


• Lead given a better 
understanding of expectations 


• Train EPIDEMIOLOGICAL staff 
to appropriate area 


Orange County 
Health 
Department 
Participant 


• Communication between 
exercise planners and 
capabilities 


• Hydration for players 
• More EPIDEMIOLOGICAL trained 


staff 
• Train persons to fill out forms 


appropriately 


• Assignments day before event 
like real scenario 


• Do not send trained staff to 
other areas used on 
appropriate areas 







After-Action Report / Improvement Plan East Central Florida Regional Planning Council 
(AAR/IP) FDOH Limited-Scale Drill 


Appendix I 14  FDOH 


Agency Improvements Possible Solutions 
Orange County 
Health 
Department 
Participant 


• Less time for participants to be 
onsite 


• Provide assignment before event 
• More EPIDEMIOLOGICAL trained 


staff 


• Trained EPIDEMIOLOGICAL 
staff assigned to appropriate 
areas 


• Planners should involve 
managers in assignments for 
teams 


Orange County 
MRC 
Participant 


• Medical and Behavioral health 
should be delegated better 


• Duties should be determined 
better based on experience and 
training 


• Triage should be better deployed 
and actively supported by 
mental health 


• Concurrent area of medical 
and behavioral health 


• Designate mental health area 


Orange County 
Office of 
Emergency 
Management 
Participant 


• Go over Forms and paperwork 
• Be clear in designating span of 


control 
• All stations need to be manned 


and ready to go when victims 
arrive equipment unlocked too 


• Meet with unit leaders 
together so each unit 
understands what is 
happening with other units 


• Keep recycling victims—no end 
for their flow 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
 Participant 


• Need to keep exercise moving 
• Problems with scanners 
• Actors were not reading the back 


of their papers to identify 
behavioral health 


• Test scanners beforehand 
• More organization for actors  


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Traffic flow/layout in the “clean 
area” 


 


• Cones/type/indicator in clean 
section to help people move 
through the stages 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Need for bilingual service 
providers 


• Need for bilingual signage 
• Redundancy of symptoms in first 


aid area is unrealistic 


• Provide Bilingual staff and 
signs 


• Have those who have been 
involved in 1st aid stations 
design different situations 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Too many patients presented 
with the exact same symptoms  


• Flow within first aid not 
optimum 


• Not enough staff in first aid 
• “Name” ID stickers very hard to 


remove, even without gloves 


• Vary symptomology of stress 
reactions 


• Make the first aid larger i.e. 
Triage point and maybe have 
an area for more than one 
“stress inoculation” 


• More medical staffing 
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Agency Improvements Possible Solutions 
Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Coordination between groups 
• Clear instructions on play 
• Too many bosses 


• None provided 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Unclear on flow and traffic 
• Need more understanding of 


layout of stations and areas of 
responsibility 


• Long lull after initial flow of 
victims 


• Victims to turn around with 
new green sheets immediately 
to keep exercise moving 


• At orientation, show a 
walkthrough or stations and 
traffic flow 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Information dissemination 
before start of exercise 


• One contact person (instead of 
CDC and others) 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Add more behavioral assessment 
to first aid 


• Clarify form usage (to whom it 
goes) 


• Include more robust numbers 
of behavioral health with first 
aid to first aid and early 
assessment 


Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Clearer instructions for the wash 
team 


• Provide basic Behavioral Health 
introduction for other teams 


• More radios 


• Increase station pre-exercise 
(online) 


• Provide websites individuals 
can go to for BMH introduction 


• Increase number of radios 
Regional Disaster 
Behavioral Health 
Assessment Teams 
(RDBHAT) 
Participant 


• Layout in sequence 
• Better communication between 


stations 


• If one station responds to a 
surge, notify the stations 
downstream of impending 
rush 


Seminole County 
Health 
Department 
Participant 


• Form is confusing as to when 
urine is collected 


• Not all areas of form were being 
filled out at previous stations 


• Develop a flow chart method 
• Station personnel can initial or 


sign areas they complete 


Seminole County 
Health 
Department 
Evaluator 


• Clarification on completed 
forms, section assignments, and 
flow 


• Communications—Flow of 
participants 


• Break in contamination control 
(clean and contaminated 
sections) 


• Surge—Staff shortages at 
stations 


• More comprehensive training 
on use of forms and roles 


• Increase number of  escorts to 
improve flow and 
communication 


• Complete documentation on 
forms 
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Agency Improvements Possible Solutions 
Seminole County 
Health 
Department 
Participant 


• Process flow and assignments 
well defined (numerous change 
at last minute) 


• Coaching/Instructions for actors 
• Medical emergency protocol 


• Better coordination/review of 
process flow and assignments 
by event planners/leaders and 
key players 


• Explanation of role 
expectations and clear 
instructions for actors 


• Publish/instruct protocol for 
non-radiation medical 
emergencies or evaluations 
presenting at any station 


State Medical 
Response Team 5 
Participant 


• More info about paperwork 
• More staff in first aid 


• None provided 


University of 
Central Florida 
Emergency 
Management 
Observer/Actor 


• The area for discharge needs to 
be better organized for patients 
when waiting 


• The waiting area in the 
discharge area should be set 
up better and people should 
be able to move faster and 
easier 


University of 
Central Florida 
Emergency 
Management 
Observer 


• Interpreters 
• Consider more special needs 


patients in the future 


• None provided 


University of 
Central Florida 
Emergency 
Management 
Evaluator 


• IMT IAP forms were not 
standardized 


• IMT technology had issues but 
was adjusted 


• More training in command 
vehicles to help overcome 
technical issues 


University of 
Central Florida 
Emergency 
Management 
Observer 


• None • None provided 


University of South 
Florida 
Actor 


• Lack of translators 
• Lack of clarity between green 


and orange stickers 


• More translators 
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Agency Improvements Possible Solutions 
Volusia County 
Health 
Department 
Participant 


• Pre-exercise preparation 
• More detailed instructions 


• Pre-exercise training 
• More clearly identify the 


instructions; For example: 
Instructions for “Hot” victims 
were supposed to bypass 
portal scan and go straight to 
the wash area. There wasn’t a 
quantifiable determination of 
very “Hot” people, resulting in 
scanners sending every hot 
person to showers 


Volusia County 
Health 
Department 
Participant 


• Not enough escorts were 
available 


• Long periods of inactivity at the 
portal scanner 


• Need to send contaminated 
people in the middle and 
beginning of the exercise, Most 
contaminated people came at 
the end of the exercise at the 
portal 


• More guidance prior to start 


• Get more volunteers 
• Send persons thru the scanner 


more slowly or get more actors 
to go thru 


• Mix up actors that were hot 


Volusia County 
Health 
Department (MRC) 
Participant 


• More escorts needed for sorting 
• Need to have formal time for 


section meeting 
• Separate identification for the 


section leader 


• Assign more escorts 
• Publish a time for each section 


to be in place for a briefing 
and provide a section roster 
for unit leaders 


• Color code the tags for unit 
leaders 
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APPENDIX J: ACRONYMS 


Acronym Definition 


AAR After-Action Report 


BRC Bureau of Radiation Control 


CDC Centers for Disease Control and Prevention 


CERC Crisis and Emergency Risk Communication 


CPM Counts per minute 


CRC Community Reception Center 


DBH Disaster Behavioral Health 


DHS Department of Homeland Security 


ECFRPC East Central Florida Regional Planning Council 


EEG Exercise Evaluation Guides 


EM Emergency management 


EMS Emergency medical services 


EOC Emergency Operations Center 


ESF Emergency support function 


FCC Florida Crisis Consortium 


FDEM Florida Division of Emergency Management  


FDLE Florida Department of Law Enforcement 


FDOH Florida Department of Health 


HSEEP Homeland Security Exercise and Evaluation Program 


IAP Incident Action Plan 


ICS Incident Command System 


IMT Incident Management Team 


IP Improvement Plan 


LIMS Laboratory Information Management Systems 


LRN Laboratory Response Network 


MCU Mobile command units 


MRC Medical Reserve Corps 


NIMS National Incident Management System 


OCHD Orange County Health Department 


PPE Personal Protective Equipment 


PHIN Public Health Information Network 


PIO Public Information Officer 


RDBHAT Regional Disaster Behavioral Health Assessment Teams  


RDD Radioactive dispersal device 
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Acronym Definition 


SME Subject matter expert  


SMRT 5 State Medical Response Team 5 


TCL Target Capabilities List 


WCFMRC West Central Florida Medical Reserve Corps 
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Radiation Emergency Contacts

				Emergency Contacts for Radiation Emergencies

				National Response Center														You can use the hyperlinks to learn more about an agency or to look up your state/regional contacts.

						Phone:		(800) 424-8802 (24-hr)

				Emergency Management														Public Health and Medical

				County Emergency Management														Local Public Health

						Phone:		(Enter Number Here)												Phone:		(Enter Number Here)

				State Emergency Management														County Public Health

						Phone:		(Enter Number Here)												Phone:		(Enter Number Here)

																		State Public Health

				Radiation Control and Emergency Response																Phone:		(Enter Number Here)

				Local Radiation Control														Centers for Disease Control and Prevention (CDC)

						Phone:		(Enter Number Here)												Phone:		(770) 488-7100  (24-hr)

				State Radiation Control														Food and Drug Administration (FDA)

						Phone:		(Enter Number Here)												Phone:		(301) 443-1240 (24-hr)

				Department of Energy Radiological Assistance Program (RAP)														Hospital

						Phone:		(202) 586-8100 (Headquarters)												Phone:		(Enter Number Here)

								RAP Regional Office (24-hr)										Poison Center

				Nuclear Regulatory Commission (NRC)																Phone:		(800) 222-1222 (24-hr)

						Phone:		(301) 816-5100 (24-hr)										Radiation Emergency Assistance Center/Training Site (REAC/TS)

																				Phone:		(865) 576-1005  (24-hr, ask for REAC/TS)

				Fire/Hazmat

				Fire Department														Environmental Protection

						Phone:		(Enter Number Here)										State Environmental Protection

				Hazmat Team																Phone:		(Enter Number Here)

						Phone:		(Enter Number Here)										Environmental Protection Agency (EPA) Regional Office

																				Phone:		(Enter Number Here)

				Law Enforcement

				Local Police

						Phone:		(Enter Number Here)

				County Police/Sheriff

						Phone:		(Enter Number Here)

				State Police/Bureau of Investigation

						Phone:		(Enter Number Here)

				Federal Bureau of Investigation (FBI)

						Phone:		(202)-324-3000 (24-hr)



State Emergency Management

Centers for Disease Control and Prevention (CDC)

Food and Drug Administration (FDA)

Radiation Emergency Assistance Center/Training Site (REAC/TS)

Department of Energy Radiological Assistance Program (RAP)

Nuclear Regulatory Commission (NRC)

National Response Center

Environmental Protection Agency (EPA) Regional Office

Federal Bureau of Investigation (FBI)

RAP Regional Office (24-hr)

State Radiation Control
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HANDLING INSTRUCTIONS

1. Points of Contact: 


April Raulerson (Primary Contact)
Emergency Preparedness Manager


East Central Florida Regional Planning Council
309 Cranes Roost Blvd., Suite 2000, Altamonte Springs, FL 32701
407.262.7772 x335


Kate Hardie
Emergency Preparedness Planner
East Central Florida Regional Planning Council
309 Cranes Roost Blvd., Suite 2000, Altamonte Springs, FL 32701
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EXECUTIVE SUMMARY


This After-Action Report / Improvement Plan is for the July 12, 2011, Community Reception Center (CRC) Drill conducted at Cypress Creek High School in Orlando, Florida. This drill was designed to establish a learning environment for players to exercise emergency response plans, policies, and procedures as they pertain to activating a CRC in response to a radiological dispersal device event.

The development, execution, and evaluation of the drill was in compliance with the Homeland Security Exercise Evaluation Program national standard. 

The exercise planning team consisted of representatives from the following agencies: 


· Behavioral Health Strike Teams


· Centers for Disease Control and Prevention


· East Central Florida Regional Planning Council


· Environmental Health Strike Teams


· Florida Department of Health


· Florida Department of Health Radiation Control


· Florida Department of Law Enforcement


· Medical Reserve Corps

· Orange County Health Department


· Orange County Health Services, Department of the Medical Director


· Florida Regional Domestic Security Task Force Region 5 Incident Management Team (IMT)


· Florida State Medical Response Team 5


The following objectives were developed for the exercise:


· Objective 1: Activate and manage a CRC staffed with local, regional, state, and federal public health personnel.

· Objective 2: Utilize the Regional Domestic Security Task Force Region 5 IMT to manage the overall incident.

· Objective 3: Utilize FDOH Tampa Laboratory to process urine samples.

· Objective 4: Provide additional mental health assessment to CRC procedure.

In order to achieve these objectives, the scenario involved numerous individuals potentially exposed to radiological material, which required the activation of the CRC; the following target capabilities were selected: epidemiological surveillance and investigation, environmental health, public health laboratory testing, on-site incident management, and disaster behavioral health.

Some aspects of this exercise were simulated because of the necessarily limited scope of any drill. The simulated components of the exercise included language translators, law enforcement presence, and hospital transport. The purpose of this report is to analyze exercise results, identify strengths and areas for improvement, and support development of corrective actions.


Major Strengths


After a review of the exercise data, evaluations, and feedback, participants noted several major strengths:

· Integration of radiological monitoring for external and internal contamination

· Integration of an electronic, Web-based, statewide epidemiological data collection program (Merlin)

· Implementation of a barcode based patient tracking technology (EMSystems®)

Primary Areas for Improvement


The exercise scenario and layout provided a true challenge. The following areas for improvement were determined:


· Need for additional resources, including laptops, air cards, radiation GM scanners, and training;

· Adjustment of allocation of staff to help avoid choke points; and

· Provision of crowd control in future exercises.

Although the evaluators identified areas for improvement, it should be noted that participants dealt with many objectives of the exercise in an exemplary way. The participants demonstrated that they work together well as a team in times of crisis and that they can adapt to almost any situation. The teams participating showed great skill in accomplishing the tasks given in CRC activation; the objectives identified for this exercise were met during the 3-hour drill.

SECTION 1: EXERCISE OVERVIEW


EXERCISE DETAILS


Exercise Name


Florida Department of Health Limited-Scale Community Reception Center Drill

Type of Exercise


Drill

Exercise Date


July 12, 2011


Duration


Three (3) hours


Location


Cypress Creek High School

1101 Bear Crossing Drive, Orlando, Florida 


Sponsor


U.S. Centers for Disease Control and Prevention


Funding Recipient


East Central Florida Regional Planning Council


Mission


Response

Capabilities


1. Epidemiological Surveillance and Investigation 


2. Environmental Health


3. Public Health Laboratory Testing (Urine sample shipping)


4. On-site Incident Management


5. Disaster Behavioral Health


Scenario Type


Because of an act of terrorism, individuals attending a summit at the Lime County Convention Center were exposed to cesium-137, radioactive material, by means of the fire suppression system.

EXERCISE PARTICIPANTS 

Table 1—Exercise Planning Team


		Name

		Agency



		Caspary, Kevin

		Centers for Disease Control and Prevention



		Chamorro, Mirna

		Florida Department of Health—Orange County



		Chang, Arthur

		Centers for Disease Control and Prevention



		Collinge, Deborah

		Florida Department of Health—Orange County



		Crow, Arlene

		Orange County Health Department, Emergency Services



		Danyluk, Gregory

		Seminole County Health Department—Epidemiological



		Drawdy, Lynne

		Florida Department of Health



		Espinosa-Bode, Andres

		Centers for Disease Control and Prevention—SciMetrika



		Freeman, Dave

		Orange County Health Services


Department, Office of the Medical Director


Orange County Emergency Management


State Medical Response Team 5 Commander



		Gilley, Debbie

		Florida Department of Health—Bureau of Radiation Control



		Hardie, Kate

		East Central Florida Regional Planning Council



		Harris, Alan

		Seminole County Emergency Management Office



		Jones, Robert

		Centers for Disease Control and Prevention



		Kitchen, Tim

		East Central Florida Regional Planning Council



		Lanza, Dr. John

		Florida Department Health—Escambia County



		Martin, Colleen

		Centers for Disease Control and Prevention



		McCall, Deshawn

		Florida Department of Law Enforcement



		Minshew, Paul

		Florida Department of Health—Volusia County



		Omerod, Betty

		Orange County Health Services


Department, Office of the Medical Director


Central Florida MRC Coordinator (volunteer coordinator)



		Otis, Aaron

		Florida Department of Health



		Podgornik, Michelle

		Centers for Disease Control and Prevention



		Raulerson, April

		East Central Florida Regional Planning Council



		Wade, Tracy

		Florida Department of Health—Division of Environmental Health



		Walsh, Donna

		Florida Department of Health—Seminole County



		Watkins, Sharon

		Florida Department of Health



		Williamson, John

		Florida Department of Health—Bureau of Radiation Control



		Wilson, Emily

		Florida Department of Health





Table 2—Exercise Participant Agencies

		Organization



		Brevard County Health Department



		Centers for Disease Control and Prevention



		Central Florida MRC Coordinator (volunteer coordinator)



		Citrus County Sheriff's Office/REP



		East Central Florida Regional Planning Council



		Federal Emergency Management Agency RIV NP-TH-REPP



		Florida Crisis Consortium / Disaster Behavioral Health Team Member



		Florida Department of Health 



		Florida Department of Health Bureau of Laboratories



		Florida Department of Health, Bureau of Environmental Health



		Florida Department of Health, Bureau of Preparedness and Response



		Florida Department of Health, Bureau of Radiation Control



		Florida Department of Health, Bureau of Laboratories



		Florida Department of Health, Pinellas County



		Florida Department of Health, St. Lucie County



		Florida Division of Emergency Management



		Florida Hospital



		Indian River County Health Department



		Lake County Health Department



		Medical Reserve Corps—RRVC— Volusia



		Orange County Health Department



		Orange County Health Department—Public Information Officer



		Orange County Health Services Department, Office of the Medical Director



		Orange County Office of Emergency Management



		Orange County Public Schools



		Orlando Emergency Management



		Orlando Health



		Osceola County Emergency Management



		Pasco County Health Department 



		Region 5 Incident Management Team



		Seminole County Health Department



		St. Lucie County Health Department



		University of Central Florida



		Volusia County Health Department





SECTION 2: EXERCISE DESIGN SUMMARY


EXERCISE PURPOSE AND DESIGN


Purpose. The Centers for Disease Control and Prevention (CDC) sought to test the procedure for activating a Community Reception Center (CRC) in Central Florida through a Homeland Security Exercise Evaluation Program–compliant drill. CDC personnel contracted with East Florida Regional Planning Council to plan the exercise, with the purpose to establish and manage a CRC staffed by Central Florida public health personnel in response to a simulated high-volume radiation event. From the perspective of local responders, the drill tested their ability to follow procedures and manage the CRC.


Design. The planning team included CDC personnel and representatives from the Florida Department of Health, the Florida Bureau of Radiation Control, the Florida Regional Domestic Security Task Force Region V Incident Management Team, the Florida Department of Law Enforcement, Orange County Health Services, the Seminole County Health Department, and the East Central Florida Regional Planning Council. The planning process included holding several meetings in which the scenario, objectives, logistics, documentation, and evaluation were discussed and finalized. Building on the existing CDC CRC procedures, location-specific considerations (such as capabilities, objectives, participants, and roles) were incorporated into the exercise plan. The planning team secured the gymnasium at Cypress Creek High School in Orlando, Florida, for the drill. Specific tasks were assigned to team members according to their area of expertise or role in the exercise and completed between meetings. Regular conference calls were held throughout the planning process to share updates and feedback regarding details such as task progress and logistics. Once a majority of the operational and logistical elements had been finalized, the team completed a site visit to determine the appropriate CRC configuration to ensure efficiency in setup, activation, and demobilization. 

The following section contains the discussion summary from each planning conference; all included call-in capabilities for those unable to attend. 

Concept and Objectives Meeting. The meeting to discuss concepts and objectives was held January 24, 2011, at the Orlando International Airport. The meeting summary is as follows:

· Identified type—drill 

· Identified scope, objectives, and purpose of the exercise

· Exercise epidemiological tools and response

· Activate a CRC

· Conduct population monitoring

· Exercise tracking software

· Identified target capabilities and tasks

· Epidemiological surveillance and investigation

· Environmental health

· Public health laboratory testing (urine sample shipping)

· On-site incident management

· Disaster behavioral health

· Discussed exercise timeline

· Initial Planning Conference—February 14, 2011

· Midterm Planning Conference—April 18, 2011

· Final Planning Conference—June 13, 2011

· Controller and Evaluator Training—June 30, 2011

· Exercise setup—July 11, 2011

· Exercise—July 12, 2011

Initial Planning Conference. The Initial Planning Conference was held on February 14, 2011, at the East Central Florida Regional Planning Council offices. The meeting summary is as follows:

· Confirmed exercise objectives


· Identified venue—school or community center


· Identified scenario—individuals attending a meeting at the local county convention center are intentionally exposed to radiation through the fire suppression system.


· Identified participating agencies

· Centers for Disease Control and Prevention

· Florida Department of Health

· Florida Department of Health Radiation Control


· State Medical Response Team 5

· Environmental Health Strike Teams

· Behavioral Health Teams

· Region 6 Health and Human Services

· Medical Reserve Corp

· Region 5 Incident Management Team

· Orange County Health Department

· Orange County Health Services Department, Office of the Medical Director, 

· Florida State Laboratory


· Identified controllers and evaluators—Bureau of Radiation Control


· Identified available equipment


· Discussed drafting exercise plan, communications plan, controller and evaluator guides, and symptomology cards for victims


Midterm Planning Conference. The Midterm Planning Conference was held on April 18, 2011, at the Rosen Plaza Hotel. The meeting summary is as follows:

· Reviewed exercise program


· Confirmed Venue—Cypress Creek High School, Orlando, Florida


· Discussed and confirmed objectives


· Objective 1: Activate and manage a CRC staffed with local public health personnel


· Objective 2: Utilize the Florida RDSTF Region 5 IMT to manage the overall incident


· Objective 3: Provide additional behavioral health assessment to CRC procedure 


· Objective 4: Utilize the Tampa Laboratory Response Network to test urine samples


· Reviewed documentation—Exercise Plan, background information and scenario, Controller/Evaluator Handbook, EEGs, and communications plan


· Confirmed participants and participating agencies


· Discussed sources that could provide actors/victims for drill—nursing or medical schools


· Discussed logistical needs and requirements—CDC-FDOH support, staffing needs, victim/actor waivers, and symptomology cards

Final Planning Conference. The Final Planning Conference was held on June 13, 2011,

at Cypress Creek High School. The meeting summary is as follows:

· Finalized draft documentation: background information and scenario, master scenario events list (MSEL), Exercise Plan, Controller/Evaluator Handbook, EEGs


· Completed site visit to Cypress Creek High School


· Confirmed logistical items—computer equipment, medical wear, tables/chairs


· Discussed staffing needs—determine the amount of personnel needed and their roles


· Confirmed the Victim/Actor waivers and consent forms needed


· Confirmed symptomology cards


Controller and Evaluator Meeting. The Controller and Evaluator meeting was held on 

June 30, 2011, at the Florida Bureau of Radiation Control offices. The meeting summary is as follows:

· Familiarized controllers and evaluators with schedule, scenario, and objectives

· Conducted role briefing—controllers would assist with exercise flow and evaluators would assess the participants 

After-Action Conference. The After-Action Conference was held on August 23, 2011, at the 

East Central Florida Regional Planning Council office. The meeting summary is as follows:

· Reviewed the Draft After-Action Report 

· Discussed areas of strength and accomplishments from the drill

· Discussed improvement areas to include in Improvement Plan matrix

· Discussed Improvement Plan development

EXERCISE OBJECTIVES, CAPABILITIES, AND ACTIVITIES


The following objectives were developed for the exercise:


· Objective 1: Activate and manage a CRC staffed with local public health personnel

· Objective 2: Utilize the Florida RDSTF Region 5 IMT to manage the overall incident


· Objective 3: Provide additional behavioral health assessment to CRC procedure 

· Objective 4: Utilize the Tampa Laboratory Response Network to test urine samples

Based upon these objectives, the following capabilities and activities were selected for evaluation in this exercise:

· Epidemiological surveillance and investigation 


· Direct Epidemiological Surveillance and Investigation Operations


· Surveillance and Detection


· Conduct Epidemiological Investigation


· Monitor Containment


· Environmental health

· Direct Environmental Health Operations


· Activate Environment Health


· Public health laboratory testing (urine sample shipping)

· Direct Laboratory Testing


· Detection Testing and Analysis


· Testing


· Support Public Health Epidemiological Investigations


· Report Results


· On-site incident management


· Direct On-Site Incident Management


· Implement On-Site Incident Management


· Establish Full On-Site Incident Command


· Conduct Resource Management


· Develop Incident Action Plan


· Execute Plan


· Demobilize On-Site Incident Management


· Disaster behavioral health


· Provide Psychological First Aid to Reduce Anxiety


· Assess Need for Counseling

SCENARIO SUMMARY


Module One 


July 8, 2011 


The City of Lime Hospital reported a missing item in an incoming shipment destined for the Blood Bank Lab. The missing item contained cesium-137.


July 12, 2011 


8:30 a.m. The G25 Summit is holding its annual meeting at the Lime County Convention Center. There are more than 300 individuals in attendance on this particular morning.


10:00 a.m. An individual, thought to be a Convention Center maintenance employee, knocks off a sprinkler head inside the main meeting room during the morning session activities. This action sets off the Convention Center’s fire suppression system within the meeting room. 


10:10 a.m. A phone call is received by the Channel 17 news station. The caller reports that the suppression system that was activated at the convention center was contaminated with radioactive material. This information is quickly broadcasted through the major media outlets.


In response to the scenario, a CRC was set up at a local high school to screen convention participants for radiation exposure. 

SECTION 3: ANALYSIS OF CAPABILITIES


This analysis of capabilities provides an assessment of the capacity to perform tasks required to prevent, respond to, or recover from a disaster. The focus of this analysis is on capabilities rather than processes. Currently, there are 37 capabilities required to prevent, protect against, respond to, and recover from incidents of national significance as identified in the Homeland Security Target Capabilities List (TCL). Capabilities-based planning helps to inform and optimize decision making at all levels of government by linking resource allocation to the capabilities that are most urgently needed to perform a wide range of assigned missions and tasks. The TCL provides a framework for the development of a network of capabilities that will be available when and where they are needed to prevent, protect against, respond to, and recover from incidents of national significance.


The Community Reception Center (CRC) Drill enabled the assessment of the following TCL capabilities: epidemiological surveillance and investigation, environmental health, public health laboratory testing, on-site incident management, and disaster behavioral health.


CAPABILITY 1. Epidemiological Surveillance and INvestigation


Associated Objective

Objective 1: Activate and manage a CRC staffed with local public health personnel.

Capability Summary


The epidemiological surveillance and investigation capability includes the capacity to 

· rapidly conduct epidemiological investigations necessitated by a deliberate exposure,

· evaluate disease detection, 

· rapidly implement active surveillance, 

· maintain ongoing surveillance activities, 

· conduct epidemiological investigation, 

· conduct analysis, and 

· communicate with the public and providers about case definitions, disease risk, mitigation, and recommendations for the implementation of control measures.

Activities 


Activities were directing epidemiological surveillance and investigation operations, conducting surveillance and detection, conducting epidemiological investigation, and monitoring containment.

Observations and Analysis

Direction of Epidemiological Surveillance and Investigation Operations. Applicable laws, policies, and implementation procedures for public health reporting and notification were followed. Personnel coordinated resources needed to respond to the public health concern. Participants made public health recommendations for radiological safety to prevent additional contamination. 


Surveillance and Detection. Surveillance and detection were crucial to collecting the ongoing and event-specific health data necessary to recognition of events of public health significance. Participants continually compiled surveillance data such as contamination surveys, medical information, and other vital raw data needed to assess the conditions of the victims. It appeared that the data were sorted in a logical order and that personnel maintained a consistent chain of custody, meaning that specific information was recorded at each station. There were recommendations that individuals filling out portions of the CRC form should sign off on the sections that they completed. Also identified was participants’ access to Public Health Information Network (PHIN)–compliant information systems to support detection of events of public health significance, which meant that they had the use of electronic information systems to exchange, communicate, analyze, and protect data.

Conduct of Epidemiological Investigation. Participants conducted epidemiological investigations to identify potential exposure to radiation and confirmed the exposures by using radiological contamination-screening methods. The personnel defined case characteristics by conducting interviews, conducting medical assessments, and collecting exposure and internal contamination information. Participants practiced case finding methods by actively searching for contamination cases. When contaminated victims were recognized, participants created registries of exposed and possibly exposed persons, which allowed for proper documentation and tracking. For contamination and exposure management, personnel had access to information systems to support investigation, description, and understanding of the event.


Monitoring of Containment. Because of the population at risk and recommendations for contamination control, it was essential to assess the effectiveness of containment measures. The participants continuously monitored the course and population characteristics to ensure that the contamination was being properly suppressed. To assist personnel with this process, participants had access to information systems that complied with PHIN functional requirements. At the conclusion of the exercise, associated personnel took part in an after-action debriefing to identify any areas for improvement.


References

http://www.orau.gov/rsb/vcrc/help.html#resources

Recommendations


Recommendations are as follows: 

· Consult the Regional Epidemiological Strike Team Coordinator when making assignments for Epidemiological Strike Team members, in order to determine available team members and level of asset typing.

· Exercise treatment recommendations indicated for radiological events.

· Compile resource lists for packaging and shipping of biological specimens.

· Improve availability of laptops, working air cards or access to a broadband internet connection, and virtual private network connections for epidemiological teams.

· Improve consistency in completing forms.

· Have staff filling out forms sign off on the completed sections.

· Conduct further training on Incident Command Systems and chain of command within a CRC.

· Reallocate staffing for adequate span of control and to accommodate surge.

· Increase staff at registration and discharge stations to avoid lengthy wait times and increased anxiety.

· Monitor more closely persons and equipment that move between the clean and contaminated control zone without don/doff of personal protective equipment.

CAPABILITY 2. Environmental Health


Associated Objective

Objective 1: Activate and manage a CRC staffed with local public health personnel.

Capability Summary

This capability included the design, implementation, and interpretation of results from environmental field surveys, laboratory sample analyses, rapid needs assessments, and comprehensive environmental health and risk assessments.

Activities

Activities were to direct environmental health operations and to activate environment health.

Observations and Analysis

Direction of Environmental Health Operations. The threats of radiological contamination introduced through this scenario were related to the environmental factors external to a person, factors that could affect his or her health. These issues allowed for environmental health functions to be incorporated into response activities. Appropriate personnel also provided environmental health support and coordination for Crisis and Emergency Risk Communication. When the environmental health risk issues were identified exercise participants communicated these concerns to the affected populations. Participants also supported and coordinated environmental health resources to address radiological issues. 


Activation of Environment Health. Exercise participants recognized the need to activate environmental health specialties. After the environmental health concerns were identified and the proper plans were developed participants began mobilizing environmental health personnel. This was accomplished by identifying the participant’s skill sets and placing him or her in the proper positions throughout the CRC. The next step completed was mobilizing the environmental health resources to help mitigate and respond to the contaminated victims.

References

http://www.orau.gov/rsb/vcrc/help.html#resources

Recommendations

Recommendations are as follows:


· Use a numbering system for victims in wait areas at registration and discharge.

· Provide better physical separation between victims being scanned for internal contamination and other victims waiting to be scanned for internal contamination.

· Better integrate the internal functions of dose assessment.

· Consider sending “clean” victims exhibiting a single acute radiation syndrome symptom to the “clean” First Aid station instead of to dose assessment.

· To reduce contamination, consider having two separate first-aid/medical stations: one in the “contaminated” zone and one in the “clean” zone. 

· Consider having at least several restrooms in both “clean” and “contaminated” zones. For urine bioassay, sample collection should have its own separate restroom in the “clean” zone.

· At least one individual staffing the radiation dose assessment station should be able to convert detector readings if necessary. 

CAPABILITY 3. Public HealTh Laboratory Testing (UrINE SAMPLE SHIPPING)


Associated Objective

Objective 4: Utilize the FDOH Tampa Laboratory to process urine samples.

Capability Summary

The capability involved evaluation of ongoing surveillance, rapid detection, confirmatory testing, data reporting, investigative support, and laboratory networking to address potential exposure or known exposure to all hazards that include chemical, radiochemical, and biological agents in all matrices, including clinical specimens, food samples, and environmental samples (e.g., water, air, and soil).

Activities

Activities were direction of laboratory testing, detection testing and analysis, sampling of report results and specimen management, and support of public health epidemiological investigations.

Observations and Analysis

Direct Laboratory Testing. The initial actions for this capability were done prior to the drill, such as coordinating laboratory activities through the Laboratory Response Network (LRN) within the jurisdiction. During the drill, participants made contact with the Tampa LRN laboratory, where simultaneous operations were taking place. Participants dealing with specimen management worked in close partnership with public health, epidemiology, and environmental health to provide timely data to ensure implementation of effective detection and control measures, including treatment.


Urine samples were spiked with the analyte of interest. Specimen collection was replicated and provided to participants to simulate proper collection techniques. A jurisdiction-wide transport system was established to ensure timely receipt of specimens for laboratory testing at the Tampa LRN lab. This was simulated as an individual’s driving the samples to the lab but was ultimately shipped through Federal Express. The requirement for collection, packaging, and shipping to the LRN was communicated by written instructions. Participants were also consulted on appropriate collection and shipment of specimens for testing. 


Detection Testing and Analysis. The detection testing and analysis of the 20 clinical specimens to assess human exposure by measurement of metabolites of radiological agents was completed off-site. CDC originally wanted to ship more urine (100 to 200 samples), but the Florida Department of Health Tampa Laboratory was not part of the initial planning process and did not have time to prepare to receive this many samples. 

Testing. The testing of results under CDC urine radiobioassay methods was completed at the CDC National Center of Environmental Health Laboratory in Atlanta, Georgia; therefore, this testing was unable to be assessed by exercise evaluators.


Support of Public Health Epidemiological Investigations. Laboratory testing supported public health, epidemiology, and environmental health by providing timely data to ensure implementation of effective detection and control measures. Chain-of-custody procedures were also implemented during the sample collection.


Reported Results. The following items were completed off-site:


· Results were reported for CDC radionuclide testing to the submitting LRN reference and chemical laboratories through the secure LRN Web site.

· The report confirmed laboratory results to all submitters timely because of the use of a PHIN-compliant Laboratory Information Management System.

· Appropriate public health, public safety, and law enforcement officials were immediately notified (available 24 hours per day, every day) of confirmed laboratory results of chemical, radiological, or biological threat agents.


References

http://www.orau.gov/rsb/vcrc/help.html#resources

Recommendations

Recommendations are as follows:

· Use of a separate lab specimen barcode and patient tracking barcode was redundant; consider using the same barcode in the future.


· Provide better availability of supplies needed for packing and shipping of urine specimens, including dry ice.


· Bring all of the participating agencies into the planning process from the start.


CAPABILITY 4. On-site incident Management

Associated Objective

Objective 2: Utilize the Florida RDSTF Region 5 IMT to manage the overall incident.

Capability Summary

The capability includes the evaluation of the effectiveness of direction and control of incident management activities, which means the Incident Command System (ICS), consistent with the National Incident Management System.

Activities

Activities were to implement on-site incident management, establish full on-site incident command, develop an incident action plan, execute the plan, and demobilize on-site incident management.

Observations and Analysis

Direction of On-Site Incident Management. The Incident Management Team (IMT) directed and coordinated with arriving local, state, regional, and federal agencies and first responders, allowing for synchronized incident management. The team monitored/measured performance of assigned resources and requested additional resources as needed. 

Implementation of On-Site Incident Management. The IMT conducted an initial assessment of the facility where the CRC was located. The team determined the initial incident site perimeter by performing a walkthrough. During the initial Incident Command briefing, the participants implemented the Incident Command Structure appropriate for a CRC. The Incident Action Plan (IAP) documented that personnel requested additional resources necessary for operations and on-site incident management, as well as additional operational period support. The IMT developed and provided media briefings.


Establishment of Full On-Site Incident Command. The IMT established full on-site incident command, the proper command structure to manage the incident and meet the applicable objectives. The IMT was exceptional at appropriately managing the on-scene personnel. The participants created branches, groups, and divisions required to manage the incident and meet objectives, strategies, and tactics. The IMT established an Incident Command Post, incident bases, staging areas, and other facilities that were required. The multiple command areas allowed for adequate separation of teams.


Conduct of Resource Management. Logistics took the lead on conducting resource management and implemented a process to order, track, assign, and release resources. They also monitored and measured the performance of assigned resources and requested additional resources as needed. The appropriate IMT personnel directed and coordinated with additional local, state, regional, and federal agencies and first responders to ensure collaboration.


Development of an Incident Action Plan. The IMT established incident objectives, priorities, and operational periods applicable to the CRC exercise. The team also developed an IAP that identified priorities, procedures, and actions to meet incident objectives. The IAP was approved by Incident Command personnel and appropriate operational periods were established.


Execution of the Plan. The IAP was disseminated to the appropriate response organizations. The IMT worked efficiently to direct efforts to meet incident objectives in accordance with the exercise IAP. The participants also reviewed their progress to ensure that they were still working toward the incident objectives. 


Demobilization of On-site Incident Management. At the conclusion of the exercise the IMT adequately implemented the demobilization plan. 

Reference

http://www.fema.gov/emergency/nims/ 

Recommendations

Recommendations are as follows:

· The IMT must look at getting out of the mobile command units (MCU) as soon as they arrive on scene. Although the MCUs provide some space, it is limited. Even with three MCUs, the quarters were “tight.”

· Current uniforms for the IMT were purchased during the winter. The IMT will seek funds to purchase short-sleeve shirts for summer deployments.

· ICS tool kits should be obtained on jump drives to eliminate different formats of ICS forms.

· One laptop and printer should be assigned to the IMT at all times.

· Market to obtain more finance/administrative section chiefs.

· Standardize requisition requests; work with FDEM and FDLE to obtain a formal request.

· Google docs and possibly Google position-based accounts would eliminate confusion arising from various types of e-mails and firewalls from various organizations.

· The urban search and rescue team should be worked with closely to determine what resources the IMT can provide to the urban search and rescue team during exercises and deployments.

CAPABILITY 5: Disaster Behavioral health


Associated Objective

Objective 4: Provide additional behavioral health assessment to CRC procedure.

Capability Summary


The capability includes the evaluation of the ability to effectively provide psychological first aid and to assess the need for counseling.

Activities

Activities were to provide psychological first aid for anxiety reduction and to assess the need for counseling. 

Observations and Analysis

Provision of Psychological First Aid to Reduce Anxiety. Disaster Behavioral Health (DBH) exercise participants adequately coordinated the delivery of basic psychological first aid and, through a mental health triage assessment, continuously identified individuals in need of advanced psychological first aid. The participants worked to provide behavioral health support and information to victims, as well as to other response personnel. 


Assessment of Need for Counseling. The DBH team personnel developed an incident-specific plan to coordinate the discharge process to properly release the exercise victims. The participants also identified qualified mental health professionals to assist in the discharge process. The DBH team consistently used brief mental status exam processes to determine the need for services Appendix H. It was also observed that exercise participants were familiar with Florida laws related to individuals’ rights under Florida’s Mental Health Act.


Reference

The reference for this capability is the Florida Disaster Behavioral Health Plan.

Recommendations

Recommendations are as follows:


· Revise triage methods (lowest level does not require assessment)—provide coping information; mid-level requires mini-assessment and need for support plan; highest level requires a licensed responder’s assessment and a discharge plan.

· Obtain more interpreters for non-English speakers.

· Develop a staffing matrix (include backup team leader, and ensure that breaks for team members are included).

· Develop better communication between the clean side and the contaminated side within the CRC.

· Better understand other disciplines working within the CRC.

· Better integrate DBH procedures by planning them into the overall goal of the CRC drill, which is to conduct a rapid radiation assessment and provide decontamination or follow-up resources.

· Revisit fitness-for-duty guidelines for team members.

SECTION 4: CONCLUSION


Both the Centers for Disease Control and Prevention (CDC) and the Florida Department of Health should use the outcomes of this exercise to continue to enhance knowledge and training; this effort will help improve and expand personnel’s familiarity with roles and responsibilities during Community Reception Center (CRC) activation. 

The Improvement Plan Matrix in Appendix A allows the participating agencies to envision the implementation of actions to continue improvement.

Demonstrated Capabilities


The capabilities that were demonstrated in this exercise are as follows:


· Epidemiological surveillance and investigation 


· Environmental health


· Public health laboratory testing (urine sample shipping)


· On-site incident management

· Disaster behavioral health

Major Strengths


The major strengths and successes identified during this exercise were as follows:

· Integration of radiological monitoring for external and internal contamination

· Excellent organization, cooperation, and coordination before and during the exercise

· Excellent communication among exercise participants

· Integration of an electronic, Web-based, statewide epidemiological data collection program (Merlin)

· Implementation of a barcode-based patient tracking technology (EMSystems)

· Participant adaption and flexibility during all phases of the exercise

· Exercise of behavioral screening procedures for psychological first aid

· Strike team and Disaster Behavioral Health team representation

· Availability of subject matter experts

· Packing and Shipping of collected urine samples

· Use of personnel during the exercise

Primary Areas for Improvement


Throughout the exercise, several opportunities for improvement in overall design and staffing of the CRC were identified. The primary areas for improvement, including recommendations, are as follows:

· More laptops and air cards (or broadband Internet connection) for use in a CRC

· Adjustment of allocation of staff to help avoid choke points

· Elimination of lengthy wait times for victims during registration and at discharge

· Elimination of the long line experienced by the initial surge of victims

· Provision of more escorts to take victims from station to station

· Provision of better-defined roles for exercise participants

· More radiation GM scanners and training

· Addition of a radiation form section that allows the person completing a particular section to initial it

· Provision of crowd control in future CRC exercises


· Incorporation of law enforcement, fire rescue, and area hospitals in future CRC exercises


· Planning and consideration of how CRC personnel could continue operations for periods of 1 to 3 days at a time

Overall, this exercise was a successful learning tool for all participants; it enabled CDC to test its policies and procedures for CRC activation and management, and enabled Central Florida health responders to test their ability to perform the required tasks and work together. 
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HANDLING INSTRUCTIONS 


 
1. This document should be safeguarded, handled, transmitted, and stored in accordance with 


appropriate security directives. Reproduction of this document, in whole or in part, without 
prior written approval from the Exercise Planning Team is prohibited.  


 
2. At a minimum, the attached materials will be disseminated only on a need-to-know basis and, 


when unattended, will be stored in a locked container or area offering sufficient protection 
against theft, compromise, inadvertent access, and unauthorized disclosure. 


 
3. Points of Contact:  


April Raulerson (Primary Contact) 
Emergency Preparedness Manager 
East Central Florida Regional Planning Council 
309 Cranes Roost Blvd., Suite 2000, Altamonte Springs, FL 32701 
407.262.7772 x335 


Kate Hardie 
Emergency Preparedness Planner 
East Central Florida Regional Planning Council 
309 Cranes Roost Blvd., Suite 2000, Altamonte Springs, FL 32701 
407.262.7772 x323 


Tim Kitchen 
Emergency Preparedness Support Specialist 
East Central Florida Regional Planning Council 
309 Cranes Roost Blvd., Suite 2000, Altamonte Springs, FL 32701 
407.262.7772 x349 
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EXECUTIVE SUMMARY 
This After-Action Report / Improvement Plan is for the July 12, 2011, Community Reception 
Center (CRC) Drill conducted at Cypress Creek High School in Orlando, Florida. This drill was 
designed to establish a learning environment for players to exercise emergency response plans, 
policies, and procedures as they pertain to activating a CRC in response to a radiological 
dispersal device event. 
 
The development, execution, and evaluation of the drill was in compliance with the Homeland 
Security Exercise Evaluation Program national standard.  
 
The exercise planning team consisted of representatives from the following agencies:  
 


• Behavioral Health Strike Teams 
• Centers for Disease Control and Prevention 
• East Central Florida Regional Planning Council 
• Environmental Health Strike Teams 
• Florida Department of Health 
• Florida Department of Health Radiation Control 
• Florida Department of Law Enforcement 
• Medical Reserve Corps 
• Orange County Health Department 
• Orange County Health Services, Department of the Medical Director 
• Florida Regional Domestic Security Task Force Region 5 Incident Management Team 


(IMT) 
• Florida State Medical Response Team 5 


 
The following objectives were developed for the exercise: 
 


• Objective 1: Activate and manage a CRC staffed with local, regional, state, and federal 
public health personnel. 


• Objective 2: Utilize the Regional Domestic Security Task Force Region 5 IMT to manage 
the overall incident. 


• Objective 3: Utilize FDOH Tampa Laboratory to process urine samples. 
• Objective 4: Provide additional mental health assessment to CRC procedure. 


 


In order to achieve these objectives, the scenario involved numerous individuals potentially 
exposed to radiological material, which required the activation of the CRC; the following target 
capabilities were selected: epidemiological surveillance and investigation, environmental 
health, public health laboratory testing, on-site incident management, and disaster behavioral 
health. 
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Some aspects of this exercise were simulated because of the necessarily limited scope of any 
drill. The simulated components of the exercise included language translators, law enforcement 
presence, and hospital transport. The purpose of this report is to analyze exercise results, 
identify strengths and areas for improvement, and support development of corrective actions. 


Major Strengths 


After a review of the exercise data, evaluations, and feedback, participants noted several major 
strengths: 


• Integration of radiological monitoring for external and internal contamination 
• Integration of an electronic, Web-based, statewide epidemiological data collection 


program (Merlin) 
• Implementation of a barcode based patient tracking technology (EMSystems®) 


Primary Areas for Improvement 


The exercise scenario and layout provided a true challenge. The following areas for 
improvement were determined: 


• Need for additional resources, including laptops, air cards, radiation GM scanners, 
and training; 


• Adjustment of allocation of staff to help avoid choke points; and 
• Provision of crowd control in future exercises. 


Although the evaluators identified areas for improvement, it should be noted that participants 
dealt with many objectives of the exercise in an exemplary way. The participants demonstrated 
that they work together well as a team in times of crisis and that they can adapt to almost any 
situation. The teams participating showed great skill in accomplishing the tasks given in CRC 
activation; the objectives identified for this exercise were met during the 3-hour drill. 
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SECTION 1: EXERCISE OVERVIEW 
EXERCISE DETAILS 


Exercise Name 


Florida Department of Health Limited-Scale Community Reception Center Drill 


Type of Exercise 
Drill 


Exercise Date 
July 12, 2011 


Duration 
Three (3) hours 


Location 
Cypress Creek High School 


1101 Bear Crossing Drive, Orlando, Florida  


Sponsor 


U.S. Centers for Disease Control and Prevention 


Funding Recipient 


East Central Florida Regional Planning Council 


Mission 


Response 


Capabilities 
1. Epidemiological Surveillance and Investigation  
2. Environmental Health 
3. Public Health Laboratory Testing (Urine sample shipping) 
4. On-site Incident Management 
5. Disaster Behavioral Health 


Scenario Type 
Because of an act of terrorism, individuals attending a summit at the Lime County Convention 
Center were exposed to cesium-137, radioactive material, by means of the fire suppression 
system. 
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EXERCISE PARTICIPANTS  


Table 1—Exercise Planning Team 
Name Agency 


Caspary, Kevin Centers for Disease Control and Prevention 


Chamorro, Mirna Florida Department of Health—Orange County 


Chang, Arthur Centers for Disease Control and Prevention 


Collinge, Deborah Florida Department of Health—Orange County 


Crow, Arlene Orange County Health Department, Emergency Services 


Danyluk, Gregory Seminole County Health Department—Epidemiological 
Drawdy, Lynne Florida Department of Health 


Espinosa-Bode, Andres Centers for Disease Control and Prevention—SciMetrika 


Freeman, Dave Orange County Health Services 
Department, Office of the Medical Director 
Orange County Emergency Management 
State Medical Response Team 5 Commander 


Gilley, Debbie Florida Department of Health—Bureau of Radiation Control 


Hardie, Kate East Central Florida Regional Planning Council 


Harris, Alan Seminole County Emergency Management Office 


Jones, Robert Centers for Disease Control and Prevention 


Kitchen, Tim East Central Florida Regional Planning Council 


Lanza, Dr. John Florida Department Health—Escambia County 


Martin, Colleen Centers for Disease Control and Prevention 


McCall, Deshawn Florida Department of Law Enforcement 


Minshew, Paul Florida Department of Health—Volusia County 


Omerod, Betty Orange County Health Services 
Department, Office of the Medical Director 
Central Florida MRC Coordinator (volunteer coordinator) 


Otis, Aaron Florida Department of Health 


Podgornik, Michelle Centers for Disease Control and Prevention 


Raulerson, April East Central Florida Regional Planning Council 


Wade, Tracy Florida Department of Health—Division of Environmental Health 


Walsh, Donna Florida Department of Health—Seminole County 


Watkins, Sharon Florida Department of Health 


Williamson, John Florida Department of Health—Bureau of Radiation Control 


Wilson, Emily Florida Department of Health 
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Table 2—Exercise Participant Agencies 
 


Organization 
Brevard County Health Department 
Centers for Disease Control and Prevention 
Central Florida MRC Coordinator (volunteer coordinator) 
Citrus County Sheriff's Office/REP 
East Central Florida Regional Planning Council 
Federal Emergency Management Agency RIV NP-TH-REPP 
Florida Crisis Consortium / Disaster Behavioral Health Team Member 
Florida Department of Health  
Florida Department of Health Bureau of Laboratories 
Florida Department of Health, Bureau of Environmental Health 
Florida Department of Health, Bureau of Preparedness and Response 
Florida Department of Health, Bureau of Radiation Control 
Florida Department of Health, Bureau of Laboratories 
Florida Department of Health, Pinellas County 
Florida Department of Health, St. Lucie County 
Florida Division of Emergency Management 
Florida Hospital 
Indian River County Health Department 
Lake County Health Department 
Medical Reserve Corps—RRVC— Volusia 
Orange County Health Department 
Orange County Health Department—Public Information Officer 
Orange County Health Services Department, Office of the Medical Director 
Orange County Office of Emergency Management 
Orange County Public Schools 
Orlando Emergency Management 
Orlando Health 
Osceola County Emergency Management 
Pasco County Health Department  
Region 5 Incident Management Team 
Seminole County Health Department 
St. Lucie County Health Department 
University of Central Florida 
Volusia County Health Department 
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SECTION 2: EXERCISE DESIGN SUMMARY 
EXERCISE PURPOSE AND DESIGN 


Purpose. The Centers for Disease Control and Prevention (CDC) sought to test the procedure 
for activating a Community Reception Center (CRC) in Central Florida through a Homeland 
Security Exercise Evaluation Program–compliant drill. CDC personnel contracted with East 
Florida Regional Planning Council to plan the exercise, with the purpose to establish and 
manage a CRC staffed by Central Florida public health personnel in response to a simulated 
high-volume radiation event. From the perspective of local responders, the drill tested their 
ability to follow procedures and manage the CRC. 
 
Design. The planning team included CDC personnel and representatives from the Florida 
Department of Health, the Florida Bureau of Radiation Control, the Florida Regional Domestic 
Security Task Force Region V Incident Management Team, the Florida Department of Law 
Enforcement, Orange County Health Services, the Seminole County Health Department, and the 
East Central Florida Regional Planning Council. The planning process included holding several 
meetings in which the scenario, objectives, logistics, documentation, and evaluation were 
discussed and finalized. Building on the existing CDC CRC procedures, location-specific 
considerations (such as capabilities, objectives, participants, and roles) were incorporated into 
the exercise plan. The planning team secured the gymnasium at Cypress Creek High School in 
Orlando, Florida, for the drill. Specific tasks were assigned to team members according to their 
area of expertise or role in the exercise and completed between meetings. Regular conference 
calls were held throughout the planning process to share updates and feedback regarding 
details such as task progress and logistics. Once a majority of the operational and logistical 
elements had been finalized, the team completed a site visit to determine the appropriate CRC 
configuration to ensure efficiency in setup, activation, and demobilization.  
 
The following section contains the discussion summary from each planning conference; all 
included call-in capabilities for those unable to attend.  
 
Concept and Objectives Meeting. The meeting to discuss concepts and objectives was held 
January 24, 2011, at the Orlando International Airport. The meeting summary is as follows: 


• Identified type—drill  
• Identified scope, objectives, and purpose of the exercise 


– Exercise epidemiological tools and response 
– Activate a CRC 
– Conduct population monitoring 
– Exercise tracking software 


• Identified target capabilities and tasks 
– Epidemiological surveillance and investigation 
– Environmental health 
– Public health laboratory testing (urine sample shipping) 
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– On-site incident management 
– Disaster behavioral health 


• Discussed exercise timeline 
– Initial Planning Conference—February 14, 2011 
– Midterm Planning Conference—April 18, 2011 
– Final Planning Conference—June 13, 2011 
– Controller and Evaluator Training—June 30, 2011 
– Exercise setup—July 11, 2011 
– Exercise—July 12, 2011 


Initial Planning Conference. The Initial Planning Conference was held on February 14, 2011, at 
the East Central Florida Regional Planning Council offices. The meeting summary is as follows: 


• Confirmed exercise objectives 
• Identified venue—school or community center 
• Identified scenario—individuals attending a meeting at the local county convention 


center are intentionally exposed to radiation through the fire suppression system. 
• Identified participating agencies 


– Centers for Disease Control and Prevention 
– Florida Department of Health 
– Florida Department of Health Radiation Control 
– State Medical Response Team 5 
– Environmental Health Strike Teams 
– Behavioral Health Teams 
– Region 6 Health and Human Services 
– Medical Reserve Corp 
– Region 5 Incident Management Team 
– Orange County Health Department 
– Orange County Health Services Department, Office of the Medical Director,  
– Florida State Laboratory 


• Identified controllers and evaluators—Bureau of Radiation Control 
• Identified available equipment 
• Discussed drafting exercise plan, communications plan, controller and evaluator guides, 


and symptomology cards for victims 
Midterm Planning Conference. The Midterm Planning Conference was held on April 18, 2011, 
at the Rosen Plaza Hotel. The meeting summary is as follows: 


• Reviewed exercise program 
• Confirmed Venue—Cypress Creek High School, Orlando, Florida 
• Discussed and confirmed objectives 


– Objective 1: Activate and manage a CRC staffed with local public health personnel 
– Objective 2: Utilize the Florida RDSTF Region 5 IMT to manage the overall incident 
– Objective 3: Provide additional behavioral health assessment to CRC procedure  
– Objective 4: Utilize the Tampa Laboratory Response Network to test urine samples 


• Reviewed documentation—Exercise Plan, background information and scenario, 
Controller/Evaluator Handbook, EEGs, and communications plan 


• Confirmed participants and participating agencies 
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• Discussed sources that could provide actors/victims for drill—nursing or medical schools 
• Discussed logistical needs and requirements—CDC-FDOH support, staffing needs, 


victim/actor waivers, and symptomology cards 
Final Planning Conference. The Final Planning Conference was held on June 13, 2011, 
at Cypress Creek High School. The meeting summary is as follows: 


• Finalized draft documentation: background information and scenario, master scenario 
events list (MSEL), Exercise Plan, Controller/Evaluator Handbook, EEGs 


• Completed site visit to Cypress Creek High School 
• Confirmed logistical items—computer equipment, medical wear, tables/chairs 
• Discussed staffing needs—determine the amount of personnel needed and their roles 
• Confirmed the Victim/Actor waivers and consent forms needed 
• Confirmed symptomology cards 


Controller and Evaluator Meeting. The Controller and Evaluator meeting was held on  
June 30, 2011, at the Florida Bureau of Radiation Control offices. The meeting summary is as 
follows: 


• Familiarized controllers and evaluators with schedule, scenario, and objectives 
• Conducted role briefing—controllers would assist with exercise flow and evaluators 


would assess the participants  
After-Action Conference. The After-Action Conference was held on August 23, 2011, at the  
East Central Florida Regional Planning Council office. The meeting summary is as follows: 


• Reviewed the Draft After-Action Report  
• Discussed areas of strength and accomplishments from the drill 
• Discussed improvement areas to include in Improvement Plan matrix 
• Discussed Improvement Plan development 


 


EXERCISE OBJECTIVES, CAPABILITIES, AND ACTIVITIES 


The following objectives were developed for the exercise: 
• Objective 1: Activate and manage a CRC staffed with local public health personnel 
• Objective 2: Utilize the Florida RDSTF Region 5 IMT to manage the overall incident 
• Objective 3: Provide additional behavioral health assessment to CRC procedure  
• Objective 4: Utilize the Tampa Laboratory Response Network to test urine samples 


Based upon these objectives, the following capabilities and activities were selected for 
evaluation in this exercise: 


• Epidemiological surveillance and investigation  
– Direct Epidemiological Surveillance and Investigation Operations 
– Surveillance and Detection 
– Conduct Epidemiological Investigation 
– Monitor Containment 


• Environmental health 
– Direct Environmental Health Operations 
– Activate Environment Health 
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• Public health laboratory testing (urine sample shipping) 
– Direct Laboratory Testing 
– Detection Testing and Analysis 
– Testing 
– Support Public Health Epidemiological Investigations 
– Report Results 


• On-site incident management 
– Direct On-Site Incident Management 
– Implement On-Site Incident Management 
– Establish Full On-Site Incident Command 
– Conduct Resource Management 
– Develop Incident Action Plan 
– Execute Plan 
– Demobilize On-Site Incident Management 


• Disaster behavioral health 
– Provide Psychological First Aid to Reduce Anxiety 
– Assess Need for Counseling 


 
SCENARIO SUMMARY 


Module One  
 


July 8, 2011  
The City of Lime Hospital reported a missing item in an incoming shipment destined for the 
Blood Bank Lab. The missing item contained cesium-137. 
 
July 12, 2011  
8:30 a.m. The G25 Summit is holding its annual meeting at the Lime County Convention Center. 
There are more than 300 individuals in attendance on this particular morning. 
 
10:00 a.m. An individual, thought to be a Convention Center maintenance employee, knocks off 
a sprinkler head inside the main meeting room during the morning session activities. This action 
sets off the Convention Center’s fire suppression system within the meeting room.  
 
10:10 a.m. A phone call is received by the Channel 17 news station. The caller reports that the 
suppression system that was activated at the convention center was contaminated with 
radioactive material. This information is quickly broadcasted through the major media outlets. 
 
In response to the scenario, a CRC was set up at a local high school to screen convention 
participants for radiation exposure.  
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SECTION 3: ANALYSIS OF CAPABILITIES 
This analysis of capabilities provides an assessment of the capacity to perform tasks required to 
prevent, respond to, or recover from a disaster. The focus of this analysis is on capabilities 
rather than processes. Currently, there are 37 capabilities required to prevent, protect against, 
respond to, and recover from incidents of national significance as identified in the Homeland 
Security Target Capabilities List (TCL). Capabilities-based planning helps to inform and optimize 
decision making at all levels of government by linking resource allocation to the capabilities that 
are most urgently needed to perform a wide range of assigned missions and tasks. The TCL 
provides a framework for the development of a network of capabilities that will be available 
when and where they are needed to prevent, protect against, respond to, and recover from 
incidents of national significance. 
 
The Community Reception Center (CRC) Drill enabled the assessment of the following TCL 
capabilities: epidemiological surveillance and investigation, environmental health, public health 
laboratory testing, on-site incident management, and disaster behavioral health. 
 


CAPABILITY 1. EPIDEMIOLOGICAL SURVEILLANCE AND INVESTIGATION 


Associated Objective 


 


Objective 1: Activate and manage a CRC staffed with local public health personnel. 


 


Capability Summary 
 
The epidemiological surveillance and investigation capability includes the capacity to  


• rapidly conduct epidemiological investigations necessitated by a deliberate exposure, 
• evaluate disease detection,  
• rapidly implement active surveillance,  
• maintain ongoing surveillance activities,  
• conduct epidemiological investigation,  
• conduct analysis, and  
• communicate with the public and providers about case definitions, disease risk, 


mitigation, and recommendations for the implementation of control measures. 
 


Activities  


 


Activities were directing epidemiological surveillance and investigation operations, conducting 
surveillance and detection, conducting epidemiological investigation, and monitoring 
containment. 
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Observations and Analysis 
 
Direction of Epidemiological Surveillance and Investigation Operations. Applicable laws, 
policies, and implementation procedures for public health reporting and notification were 
followed. Personnel coordinated resources needed to respond to the public health concern. 
Participants made public health recommendations for radiological safety to prevent additional 
contamination.  
 
Surveillance and Detection. Surveillance and detection were crucial to collecting the ongoing 
and event-specific health data necessary to recognition of events of public health significance. 
Participants continually compiled surveillance data such as contamination surveys, medical 
information, and other vital raw data needed to assess the conditions of the victims. It 
appeared that the data were sorted in a logical order and that personnel maintained a 
consistent chain of custody, meaning that specific information was recorded at each station. 
There were recommendations that individuals filling out portions of the CRC form should sign 
off on the sections that they completed. Also identified was participants’ access to Public 
Health Information Network (PHIN)–compliant information systems to support detection of 
events of public health significance, which meant that they had the use of electronic 
information systems to exchange, communicate, analyze, and protect data. 
 
Conduct of Epidemiological Investigation. Participants conducted epidemiological 
investigations to identify potential exposure to radiation and confirmed the exposures by using 
radiological contamination-screening methods. The personnel defined case characteristics by 
conducting interviews, conducting medical assessments, and collecting exposure and internal 
contamination information. Participants practiced case finding methods by actively searching 
for contamination cases. When contaminated victims were recognized, participants created 
registries of exposed and possibly exposed persons, which allowed for proper documentation 
and tracking. For contamination and exposure management, personnel had access to 
information systems to support investigation, description, and understanding of the event. 
 
Monitoring of Containment. Because of the population at risk and recommendations for 
contamination control, it was essential to assess the effectiveness of containment measures. 
The participants continuously monitored the course and population characteristics to ensure 
that the contamination was being properly suppressed. To assist personnel with this process, 
participants had access to information systems that complied with PHIN functional 
requirements. At the conclusion of the exercise, associated personnel took part in an after-
action debriefing to identify any areas for improvement. 
 
References 
 
http://www.orau.gov/rsb/vcrc/help.html#resources 
 



http://www.orau.gov/rsb/vcrc/help.html#resources
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Recommendations 
 
Recommendations are as follows:  


• Consult the Regional Epidemiological Strike Team Coordinator when making 
assignments for Epidemiological Strike Team members, in order to determine available 
team members and level of asset typing. 


• Exercise treatment recommendations indicated for radiological events. 
• Compile resource lists for packaging and shipping of biological specimens. 
• Improve availability of laptops, working air cards or access to a broadband internet 


connection, and virtual private network connections for epidemiological teams. 
• Improve consistency in completing forms. 
• Have staff filling out forms sign off on the completed sections. 
• Conduct further training on Incident Command Systems and chain of command within a 


CRC. 
• Reallocate staffing for adequate span of control and to accommodate surge. 
• Increase staff at registration and discharge stations to avoid lengthy wait times and 


increased anxiety. 
• Monitor more closely persons and equipment that move between the clean and 


contaminated control zone without don/doff of personal protective equipment. 
 


CAPABILITY 2. ENVIRONMENTAL HEALTH 


Associated Objective 


 


Objective 1: Activate and manage a CRC staffed with local public health personnel. 


 


Capability Summary 
 
This capability included the design, implementation, and interpretation of results from 
environmental field surveys, laboratory sample analyses, rapid needs assessments, and 
comprehensive environmental health and risk assessments. 
 


Activities 


 


Activities were to direct environmental health operations and to activate environment health. 
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Observations and Analysis 


 


Direction of Environmental Health Operations. The threats of radiological contamination 
introduced through this scenario were related to the environmental factors external to a 
person, factors that could affect his or her health. These issues allowed for environmental 
health functions to be incorporated into response activities. Appropriate personnel also 
provided environmental health support and coordination for Crisis and Emergency Risk 
Communication. When the environmental health risk issues were identified exercise 
participants communicated these concerns to the affected populations. Participants also 
supported and coordinated environmental health resources to address radiological issues.  


 


Activation of Environment Health. Exercise participants recognized the need to activate 
environmental health specialties. After the environmental health concerns were identified and 
the proper plans were developed participants began mobilizing environmental health 
personnel. This was accomplished by identifying the participant’s skill sets and placing him or 
her in the proper positions throughout the CRC. The next step completed was mobilizing the 
environmental health resources to help mitigate and respond to the contaminated victims. 


 
References 
 
http://www.orau.gov/rsb/vcrc/help.html#resources 
 
Recommendations 
 
Recommendations are as follows: 


• Use a numbering system for victims in wait areas at registration and discharge. 


• Provide better physical separation between victims being scanned for internal 
contamination and other victims waiting to be scanned for internal contamination. 


• Better integrate the internal functions of dose assessment. 


• Consider sending “clean” victims exhibiting a single acute radiation syndrome symptom 
to the “clean” First Aid station instead of to dose assessment. 


• To reduce contamination, consider having two separate first-aid/medical stations: one 
in the “contaminated” zone and one in the “clean” zone.  


• Consider having at least several restrooms in both “clean” and “contaminated” zones. 
For urine bioassay, sample collection should have its own separate restroom in the 
“clean” zone. 


• At least one individual staffing the radiation dose assessment station should be able to 
convert detector readings if necessary.  


 



http://www.orau.gov/rsb/vcrc/help.html#resources
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CAPABILITY 3. PUBLIC HEALTH LABORATORY TESTING (URINE SAMPLE SHIPPING) 


Associated Objective 


 


Objective 4: Utilize the FDOH Tampa Laboratory to process urine samples. 


 
Capability Summary 
 
The capability involved evaluation of ongoing surveillance, rapid detection, confirmatory 
testing, data reporting, investigative support, and laboratory networking to address potential 
exposure or known exposure to all hazards that include chemical, radiochemical, and biological 
agents in all matrices, including clinical specimens, food samples, and environmental samples 
(e.g., water, air, and soil). 


 


Activities 


 


Activities were direction of laboratory testing, detection testing and analysis, sampling of report 
results and specimen management, and support of public health epidemiological investigations. 


 
Observations and Analysis 
 
Direct Laboratory Testing. The initial actions for this capability were done prior to the drill, such 
as coordinating laboratory activities through the Laboratory Response Network (LRN) within the 
jurisdiction. During the drill, participants made contact with the Tampa LRN laboratory, where 
simultaneous operations were taking place. Participants dealing with specimen management 
worked in close partnership with public health, epidemiology, and environmental health to 
provide timely data to ensure implementation of effective detection and control measures, 
including treatment. 


 
Urine samples were spiked with the analyte of interest. Specimen collection was replicated and 
provided to participants to simulate proper collection techniques. A jurisdiction-wide transport 
system was established to ensure timely receipt of specimens for laboratory testing at the 
Tampa LRN lab. This was simulated as an individual’s driving the samples to the lab but was 
ultimately shipped through Federal Express. The requirement for collection, packaging, and 
shipping to the LRN was communicated by written instructions. Participants were also 
consulted on appropriate collection and shipment of specimens for testing.  
 
Detection Testing and Analysis. The detection testing and analysis of the 20 clinical specimens 
to assess human exposure by measurement of metabolites of radiological agents was 
completed off-site. CDC originally wanted to ship more urine (100 to 200 samples), but the 
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Florida Department of Health Tampa Laboratory was not part of the initial planning process and 
did not have time to prepare to receive this many samples.  
 
Testing. The testing of results under CDC urine radiobioassay methods was completed at the 
CDC National Center of Environmental Health Laboratory in Atlanta, Georgia; therefore, this 
testing was unable to be assessed by exercise evaluators. 
 
Support of Public Health Epidemiological Investigations. Laboratory testing supported public 
health, epidemiology, and environmental health by providing timely data to ensure 
implementation of effective detection and control measures. Chain-of-custody procedures 
were also implemented during the sample collection. 
 
Reported Results. The following items were completed off-site: 


• Results were reported for CDC radionuclide testing to the submitting LRN reference and 
chemical laboratories through the secure LRN Web site. 


• The report confirmed laboratory results to all submitters timely because of the use of a 
PHIN-compliant Laboratory Information Management System. 


• Appropriate public health, public safety, and law enforcement officials were 
immediately notified (available 24 hours per day, every day) of confirmed laboratory 
results of chemical, radiological, or biological threat agents. 


 
References 
 
http://www.orau.gov/rsb/vcrc/help.html#resources 
 
Recommendations 
 
Recommendations are as follows: 


• Use of a separate lab specimen barcode and patient tracking barcode was redundant; 
consider using the same barcode in the future. 


• Provide better availability of supplies needed for packing and shipping of urine 
specimens, including dry ice. 


• Bring all of the participating agencies into the planning process from the start. 
 


 


CAPABILITY 4. ON-SITE INCIDENT MANAGEMENT 


Associated Objective 


 


Objective 2: Utilize the Florida RDSTF Region 5 IMT to manage the overall incident. 


 



http://www.orau.gov/rsb/vcrc/help.html#resources
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Capability Summary 


 


The capability includes the evaluation of the effectiveness of direction and control of incident 
management activities, which means the Incident Command System (ICS), consistent with the 
National Incident Management System. 


 


Activities 


Activities were to implement on-site incident management, establish full on-site incident 
command, develop an incident action plan, execute the plan, and demobilize on-site incident 
management. 


 


Observations and Analysis 
 
Direction of On-Site Incident Management. The Incident Management Team (IMT) directed 
and coordinated with arriving local, state, regional, and federal agencies and first responders, 
allowing for synchronized incident management. The team monitored/measured performance 
of assigned resources and requested additional resources as needed.  
 
Implementation of On-Site Incident Management. The IMT conducted an initial assessment of 
the facility where the CRC was located. The team determined the initial incident site perimeter 
by performing a walkthrough. During the initial Incident Command briefing, the participants 
implemented the Incident Command Structure appropriate for a CRC. The Incident Action Plan 
(IAP) documented that personnel requested additional resources necessary for operations and 
on-site incident management, as well as additional operational period support. The IMT 
developed and provided media briefings. 
 
Establishment of Full On-Site Incident Command. The IMT established full on-site incident 
command, the proper command structure to manage the incident and meet the applicable 
objectives. The IMT was exceptional at appropriately managing the on-scene personnel. The 
participants created branches, groups, and divisions required to manage the incident and meet 
objectives, strategies, and tactics. The IMT established an Incident Command Post, incident 
bases, staging areas, and other facilities that were required. The multiple command areas 
allowed for adequate separation of teams. 
 
Conduct of Resource Management. Logistics took the lead on conducting resource 
management and implemented a process to order, track, assign, and release resources. They 
also monitored and measured the performance of assigned resources and requested additional 
resources as needed. The appropriate IMT personnel directed and coordinated with additional 
local, state, regional, and federal agencies and first responders to ensure collaboration. 
 
Development of an Incident Action Plan. The IMT established incident objectives, priorities, 
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and operational periods applicable to the CRC exercise. The team also developed an IAP that 
identified priorities, procedures, and actions to meet incident objectives. The IAP was approved 
by Incident Command personnel and appropriate operational periods were established. 
 
Execution of the Plan. The IAP was disseminated to the appropriate response organizations. 
The IMT worked efficiently to direct efforts to meet incident objectives in accordance with the 
exercise IAP. The participants also reviewed their progress to ensure that they were still 
working toward the incident objectives.  
 
Demobilization of On-site Incident Management. At the conclusion of the exercise the IMT 
adequately implemented the demobilization plan.  
 
Reference 
 
http://www.fema.gov/emergency/nims/  
 
Recommendations 
 
Recommendations are as follows: 


• The IMT must look at getting out of the mobile command units (MCU) as soon as they 
arrive on scene. Although the MCUs provide some space, it is limited. Even with three 
MCUs, the quarters were “tight.” 


• Current uniforms for the IMT were purchased during the winter. The IMT will seek funds 
to purchase short-sleeve shirts for summer deployments. 


• ICS tool kits should be obtained on jump drives to eliminate different formats of ICS 
forms. 


• One laptop and printer should be assigned to the IMT at all times. 
• Market to obtain more finance/administrative section chiefs. 
• Standardize requisition requests; work with FDEM and FDLE to obtain a formal request. 
• Google docs and possibly Google position-based accounts would eliminate confusion 


arising from various types of e-mails and firewalls from various organizations. 
• The urban search and rescue team should be worked with closely to determine what 


resources the IMT can provide to the urban search and rescue team during exercises 
and deployments. 


 


CAPABILITY 5: DISASTER BEHAVIORAL HEALTH 


Associated Objective 
 
Objective 4: Provide additional behavioral health assessment to CRC procedure. 
 
 



http://www.fema.gov/emergency/nims/
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Capability Summary 
 
The capability includes the evaluation of the ability to effectively provide psychological first aid 
and to assess the need for counseling. 
 


Activities 


 


Activities were to provide psychological first aid for anxiety reduction and to assess the need for 
counseling.  


 


Observations and Analysis 
 
Provision of Psychological First Aid to Reduce Anxiety. Disaster Behavioral Health (DBH) 
exercise participants adequately coordinated the delivery of basic psychological first aid and, 
through a mental health triage assessment, continuously identified individuals in need of 
advanced psychological first aid. The participants worked to provide behavioral health support 
and information to victims, as well as to other response personnel.  
 
Assessment of Need for Counseling. The DBH team personnel developed an incident-specific 
plan to coordinate the discharge process to properly release the exercise victims. The 
participants also identified qualified mental health professionals to assist in the discharge 
process. The DBH team consistently used brief mental status exam processes to determine the 
need for services Appendix H. It was also observed that exercise participants were familiar with 
Florida laws related to individuals’ rights under Florida’s Mental Health Act. 
 
Reference 
 
The reference for this capability is the Florida Disaster Behavioral Health Plan. 
 
Recommendations 
 
Recommendations are as follows: 


• Revise triage methods (lowest level does not require assessment)—provide coping 
information; mid-level requires mini-assessment and need for support plan; highest 
level requires a licensed responder’s assessment and a discharge plan. 


• Obtain more interpreters for non-English speakers. 
• Develop a staffing matrix (include backup team leader, and ensure that breaks for team 


members are included). 
• Develop better communication between the clean side and the contaminated side 


within the CRC. 
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• Better understand other disciplines working within the CRC. 
• Better integrate DBH procedures by planning them into the overall goal of the CRC drill, 


which is to conduct a rapid radiation assessment and provide decontamination or 
follow-up resources. 


• Revisit fitness-for-duty guidelines for team members. 
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SECTION 4: CONCLUSION 
Both the Centers for Disease Control and Prevention (CDC) and the Florida Department of 
Health should use the outcomes of this exercise to continue to enhance knowledge and 
training; this effort will help improve and expand personnel’s familiarity with roles and 
responsibilities during Community Reception Center (CRC) activation.  
 
The Improvement Plan Matrix in Appendix A allows the participating agencies to envision the 
implementation of actions to continue improvement. 
 
DEMONSTRATED CAPABILITIES 


The capabilities that were demonstrated in this exercise are as follows: 
• Epidemiological surveillance and investigation  
• Environmental health 
• Public health laboratory testing (urine sample shipping) 
• On-site incident management 
• Disaster behavioral health 


 
MAJOR STRENGTHS 


The major strengths and successes identified during this exercise were as follows: 
• Integration of radiological monitoring for external and internal contamination 
• Excellent organization, cooperation, and coordination before and during the exercise 
• Excellent communication among exercise participants 
• Integration of an electronic, Web-based, statewide epidemiological data collection 


program (Merlin) 
• Implementation of a barcode-based patient tracking technology (EMSystems) 
• Participant adaption and flexibility during all phases of the exercise 
• Exercise of behavioral screening procedures for psychological first aid 
• Strike team and Disaster Behavioral Health team representation 
• Availability of subject matter experts 
• Packing and Shipping of collected urine samples 
• Use of personnel during the exercise 
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PRIMARY AREAS FOR IMPROVEMENT 


Throughout the exercise, several opportunities for improvement in overall design and staffing 
of the CRC were identified. The primary areas for improvement, including recommendations, 
are as follows: 


• More laptops and air cards (or broadband Internet connection) for use in a CRC 
• Adjustment of allocation of staff to help avoid choke points 
• Elimination of lengthy wait times for victims during registration and at discharge 
• Elimination of the long line experienced by the initial surge of victims 
• Provision of more escorts to take victims from station to station 
• Provision of better-defined roles for exercise participants 
• More radiation GM scanners and training 
• Addition of a radiation form section that allows the person completing a particular 


section to initial it 
• Provision of crowd control in future CRC exercises 
• Incorporation of law enforcement, fire rescue, and area hospitals in future CRC exercises 
• Planning and consideration of how CRC personnel could continue operations for periods 


of 1 to 3 days at a time 
 
Overall, this exercise was a successful learning tool for all participants; it enabled CDC to test its 
policies and procedures for CRC activation and management, and enabled Central Florida 
health responders to test their ability to perform the required tasks and work together.  
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CRC EXECUTIVE SUMMARIES


Initial Sorting Station Executive Summary


Description:


Staff at the Initial Sorting Station place arrivals on the appropriate path through the community reception center (CRC).  Initial Sorting staff identify people who: 


· have an  urgent medical need, 


· are highly contaminated, 


· require special assistance, or


· have showered or been decontaminated before coming to the reception center.


These variables are listed in order of priority and determine how a person progresses through the CRC.  


For example, a person with an urgent medical need should be escorted to the First Aid Station and, if necessary, transported to the nearest medical facility for treatment.  Highly contaminated people should be routed directly to the Wash Station, bypassing the Contamination Screening Station.  People who require special care or assistance should be identified, and staff should arrange for them to be assisted through the reception center.  Finally, people who have showered or been decontaminated before arriving at the reception center may be eligible to proceed through an express line to expedite their visit. 


Location: 


The Initial Sorting Station is the first station people come to as they enter the CRC.  Depending on the layout of the facility, Initial Sorting may encompass the area outside of the CRC, including the parking lot.  Alternatively, Initial Sorting may be located inside the facility.  All arrivals must visit this station in order to be placed on the appropriate track within the CRC.


Staffing:  


Staff size will vary according to the size of the CRC, the desired throughput, and the availability of staff and trained volunteers.  Qualified and trained medical providers, radiation protection professionals, public health staff, emergency services personnel, and volunteers may be needed.


Additionally, public health officials should work with local law enforcement to determine the appropriate security presence at the Initial Sorting Station and throughout the CRC.  CRC security plans will be similar to existing points of dispensing (POD) or neighborhood emergency help center (NEHC) security plans.


Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Typically, community reception centers will not be located in contaminated areas.  Nevertheless, many people reporting to the CRC could be contaminated with radioactive material on their clothes or bodies, presenting a possibility of cross contamination and a potential inhalation hazard to CRC staff.  Universal medical precautions, including gown, gloves, facemask, eye shield, and appropriate respiratory protection (as determined by the CRC Safety Officer) provide adequate protection.  


Staff should try to minimize physical contact with people, and gloves should be changed or checked for contamination frequently.  Contamination screenings and PPE exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.


Public health officials should consult their state or local radiation control authorities to determine the appropriate PPE for this station.


Radiation Detection Equipment:


To identify highly contaminated people, Initial Sorting staff should employ handheld monitoring equipment (e.g., Geiger counters) or radiation pagers with dose rate alarms.  Using handheld instruments, staff members can perform a quick or distanced survey on each person areas they enter the CRC.  If a quick survey reveals a person is contaminated beyond established criteria, that person should be escorted directly to the Wash Station.  Similarly, staff using radiation pagers or dose rate alarms should send anyone who triggers an alarm directly to the Wash Station.


Using headphones in conjunction with handheld detection instrumentation can help to reduce anxiety among people being screened and can improve the operator’s ability to recognize elevated radiation levels.  The type of radiation detection equipment used must be appropriate for the type of radioactive material present, as determined by radiation control authorities.


First Aid Station Executive Summary


Description:


People with urgent medical needs should be escorted to the First Aid Station.  First Aid staff will assess the person’s medical needs and either treat or transport the patient depending on the medical capabilities of the providers at the community reception center (CRC).


Contamination Screening staff should be available to perform a rapid contamination assessment and assist with measures to control cross-contamination; however, treatment of life-threatening medical conditions should not be delayed due to concerns about cross-contamination or for thorough decontamination.

Location:  


Key considerations for placement of the First Aid Station include:


· close proximity to the Initial Sorting Station,


· easy access for medical transport, and 


· unimpeded access to and from other stations.


Staffing:  


Staff size will vary according to the size of the CRC, the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained medical providers, radiation protection professionals, public health staff, emergency services personnel, and volunteers may be needed.


Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Typically, community reception centers will not be located in contaminated areas.  Nevertheless, many people reporting to the CRC could be contaminated with radioactive material on their clothes or bodies, presenting a possibility of cross contamination and a potential inhalation hazard to CRC staff.  Universal medical precautions, including gown, gloves, facemask, eye shield, and appropriate respiratory protection (as determined by the CRC Safety Officer) provide adequate protection.  


Staff should try to minimize physical contact with people, and gloves should be changed or checked for contamination frequently.  Contamination screenings and PPE exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.  Public health officials should consult their state or local radiation control authorities to determine the appropriate PPE for this station.


Radiation Detection Equipment:


Contamination Screening staff assigned to the First Aid station should employ handheld monitoring equipment (e.g., Geiger counter) to perform a quick survey on each patient.  This survey should not interfere with treatment of life-threatening medical conditions; do not delay life-saving care to conduct a thorough contamination survey.  


Using headphones in conjunction with handheld detection instruments can help to reduce anxiety among people being screened and can improve the operator’s ability to recognize elevated radiation.  The type of radiation detection equipment used must be appropriate for the type of radioactive material present, as determined by radiation control authorities.

Contamination Screening Station Executive Summary


Description:


Contamination Screening staff determine whether people are contaminated with radioactive material.  A partial-body contamination screening focuses on the hands, face, shoulders, and head can identify most contaminated people.  If contamination is found during the partial-body screening, the contaminated person should be escorted to the Wash Station for decontamination.  If not, he or she proceeds to the full-body contamination screening.  A full-body contamination screening should be conducted by trained staff using either handheld radiation detection instruments or portal monitors.  If contamination is detected during the full-body screening, the contaminated person should be escorted to the Wash Station for decontamination.  People who are not contaminated will proceed to Registration.


If resources are available, community reception center (CRC) managers may elect to establish an express lane for people who have showered or have been decontaminated before arriving at the CRC.  The express lane allows these individuals to bypass the partial-body contamination screening and proceed directly to the full-body contamination screening.  Planners should consult the radiation control authorities in their jurisdictions to determine screening protocol and release criteria for both types of contamination screenings.  


Location: 


The Contamination Screening Station should be located near the Initial Sorting Station, the Wash Station, and Registration.  The CRC layout should accommodate the seamless transfer of people from one station to the next while minimizing the potential for cross-contamination.  Everybody without an urgent medical need will receive a contamination screening prior to registration and discharge.


Staffing:


Staff size will vary according to the size of the CRC, the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained radiation protection professionals, public health staff, emergency services personnel, and volunteers may be needed.


Personal Protective Equipment:


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Typically, community reception centers will not be located in contaminated areas.  Nevertheless, many people reporting to the CRC could be contaminated with radioactive material on their clothes or bodies, presenting a possibility of cross-contamination and a potential inhalation hazard to CRC staff.  Universal medical precautions, including gown, gloves, facemask, eye shield, and appropriate respiratory protection (as determined by the CRC Safety Officer) provide adequate protection from cross-contamination.  


Staff should try to minimize physical contact with people, and gloves should be changed or checked for contamination frequently.  Contamination screenings and PPE exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.  


Public health officials should consult their state or local radiation control authorities to determine the appropriate PPE for this station.


Radiation Detection Equipment:


For beta/gamma emitters, a combination of handheld instruments (e.g., Geiger counters) and portal monitors will maximize detection capabilities.  For alpha emitters, handheld instruments with alpha scintillation probes provide the highest detection capability.  Handheld instruments will also be necessary to control contamination and to perform other essential radiation control functions.  


Using headphones in conjunction with handheld detection instrumentation can help to reduce anxiety among people being screened and can improve the operator’s ability to recognize elevated radiation levels.


The type of radiation detection equipment used must be appropriate to the type of radioactive material present, as determined by radiation control authorities.

Wash Station Executive Summary


Description:


Anybody determined to be contaminated with radioactive material will be escorted to the Wash Station for decontamination.  The decontamination process may be as minimal as removing contaminated clothing and performing localized washing or it may be as extensive as showering multiple times.  Wash Station staff determine the appropriate method of decontamination and assist in the cleaning process.


Location:


Facilities with showers or locker rooms are ideal for incorporating a Wash Station.  Alternatively, mobile decontamination units may be employed to provide wash capabilities.  


Key considerations for establishing the Wash Station include:


· ability to accommodate males and females while maintaining privacy,


· ability to accommodate families and others with special needs,


· direct access from the Contamination Screening Station,


· unimpeded access to Registration, and


· close proximity to the Initial Sorting Station.


Staffing:


Staffing plans must accommodate the need for gender-specific wash locations.  Staff size will vary according to the size of the community reception center (CRC), the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained radiation protection professionals, public health staff, emergency services personnel, and volunteers may be needed.


Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Typically, community reception centers will not be located in contaminated areas.  Nevertheless, many people reporting to the CRC could be contaminated with radioactive material on their clothes or bodies, presenting a possibility of cross contamination and a potential inhalation hazard to CRC staff.  Standard medical precautions, including gown, gloves, facemask, eye shield, and appropriate respiratory protection (as determined by the CRC Safety Officer) provide adequate protection, although additional splash protection and water resistant clothing (e.g., rubber boots) may be necessary for staff assisting in the shower area.  


Staff should try to minimize physical contact with people, and gloves should be changed or checked for contamination frequently.  Contamination screenings and PPE exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.  Public health officials should consult their state or local radiation control authorities for assistance in developing PPE packages.


Radiation Detection Equipment:


Wash Station staff should keep in mind that wet decontamination may mask alpha emissions and make detection of residual contamination difficult.  Health physicists or radiation protection professionals should to supervise or assist staff in this area. 


Using headphones in conjunction with handheld detection instruments can help to reduce anxiety among people being screened and can improve the operator’s ability to recognize elevated radiation levels.  The type of radiation detection equipment used must be appropriate to the type of radioactive material present, as determined by radiation control authorities.

Registration Station Executive Summary

Description:


Registration staff collect demographic and event-specific information from people who have been screened or decontaminated for radioactive material.  This information will be used for long-term follow-up and can help interviewers determine whether an individual requires immediate medical attention in Radiation Dose Assessment Station.  People who are not referred for immediate medical follow up are sent to the Discharge Station, where they receive additional information and discharge instructions. 

Location:


The Registration Station should be in close proximity to the Radiation Dose Assessment Station, the Contamination Screening Station, the Wash Station, and the Discharge Station.  It should have enough space to accommodate large numbers of people and multiple interview stations. 


Staffing:


Staff size will vary according to the size of the community reception center (CRC), the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained public health staff and volunteers may be needed.


  Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Because arrivals to the Registration Station have either been determined to be free of external contamination in Contamination Screening Station or have been decontaminated at the Wash Station, the level of PPE necessary in this area is not as stringent as in the other areas.  Registration staff may elect to wear disposable gloves.  


Contamination Screening staff will routinely monitor the area for contamination. Contamination screenings and glove exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.


Radiation Detection Equipment:


None.


Radiation Dose Assessment Station Executive Summary

Description:


Clinicians and health physicists working at the Radiation Dose Assessment Station provide – to the extent possible – the following services to patients under their care: 

· screen for internal contamination,


· assess exposure, 


· assess the need for bioassay and collect specimens,


· assess the need for and provide treatment, and


· prioritize patients for additional care.


These services are intended as scalable and flexible according to the capabilities of the jurisdiction and the scope of the event.  

Location:


The Radiation Dose Assessment Station should be in close proximity to the Registration Station and to the Discharge Station.  If possible, the area should also include private rooms for medical consultation and restrooms for collecting urine specimens.  


Staffing:


Staff size will vary according to the size of the community reception center (CRC), the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained medical providers, radiation protection professionals, public health staff, laboratory staff, emergency services personnel, and volunteers may be needed.


  Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Because patients in the Radiation Dose Assessment Station have either been determined to be free of external contamination at the Contamination Screening Station or have been decontaminated at the Wash Station, the level of PPE necessary in this area is not as stringent as in the other areas. Still, Radiation Dose Assessment staff will be expected to follow routine medical precautions.  


Radiation protection professionals will routinely monitor the area for contamination. Contamination screenings and glove exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.


Radiation Detection Equipment:


Radiation Dose Assessment staff may employ radiation detection devices, such as handheld detectors or thyroid uptake scanners (if available), to provide first-level screening for internal contamination, as appropriate.


Discharge Station Executive Summary

Description:


People leaving the community reception center (CRC) may be: 


· referred for further care, or


· discharged to their home, to the home of a friend or family member, or to a shelter.  


To ensure people leaving the CRC get to their desired destinations, Discharge staff will provide additional information and assistance.  If available, mental health professionals should be assigned to this area to assess counseling needs, make counseling referrals, and, resources permitting, hold counseling sessions.


Location:


The Discharge Station should be near the Registration Station, the Radiation Dose Assessment Station, and the exit.  If possible, people should exit the CRC on the opposite side of the building from the entrance (Initial Sorting Station).  The Discharge Station should be free of traffic running between other stations. 


Staffing:


Staff size will vary according to the size of the CRC, the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained medical providers, radiation protection professionals, public health staff, mental health professionals, emergency services personnel, and volunteers may be needed.

Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Because arrivals to Discharge have either been determined to be free of external contamination at the Contamination Screening Station or have been decontaminated at the Wash Station, the level of PPE necessary in this area is not as stringent as in the other areas.  Discharge staff may elect to wear disposable gloves.  


Radiation protection professionals will routinely monitor the area for contamination.  Contamination screenings and glove exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.


Radiation Detection Equipment:


None.  
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FACT SHEET 
 


Acute Radiation Syndrome: A Fact Sheet for Physicians 
 
Acute Radiation Syndrome (ARS) (sometimes known as radiation toxicity or radiation sickness) is an acute 
illness caused by irradiation of the entire body (or most of the body) by a high dose of penetrating 
radiation in a very short period of time (usually a matter of minutes). The major cause of this syndrome is 
depletion of immature parenchymal stem cells in specific tissues. Examples of people who suffered from 
ARS are the survivors of the Hiroshima and Nagasaki atomic bombs, the firefighters that first responded 
after the Chernobyl Nuclear Power Plant event in 1986, and some unintentional exposures to sterilization 
irradiators. 
 
The required conditions for Acute Radiation Syndrome (ARS) are: 


• The radiation dose must be large (i.e., greater than 0.7 Gray (Gy)1,2 or 70 rads). 
o Mild symptoms may be observed with doses as low as 0.3 Gy or 30 rads. 


• The dose usually must be external (i.e., the source of radiation is outside of the patient’s 
body). 
o Radioactive materials deposited inside the body have produced some ARS effects only in 


extremely rare cases. 
• The radiation must be penetrating (i.e., able to reach the internal organs). 


o High energy X-rays, gamma rays, and neutrons are penetrating radiations. 
• The entire body (or a significant portion of it) must have received the dose.3 


o Most radiation injuries are local, frequently involving the hands, and these local injuries seldom 
cause classical signs of ARS. 


• The dose must have been delivered in a short time (usually a matter of minutes). 
o Fractionated doses are often used in radiation therapy. These large total doses are delivered in 


small daily amounts over a period of time. Fractionated doses are less effective at inducing ARS 
than a single dose of the same magnitude. 


 
The three classic ARS Syndromes are: 


• Bone marrow syndrome (sometimes referred to as hematopoietic syndrome): the full syndrome 
will usually occur with a dose greater than approximately 0.7 Gy (70 rads) although mild 
symptoms may occur as low as 0.3 Gy or 30 rads.4 
o The survival rate of patients with this syndrome decreases with increasing dose. The primary 


cause of death is the destruction of the bone marrow, resulting in infection and hemorrhage. 
• Gastrointestinal (GI) syndrome: the full syndrome will usually occur with a dose greater than 


approximately 10 Gy (1000 rads) although some symptoms may occur as low as 6 Gy or 600 rads. 


                                          
1 The Gray (Gy) is a unit of absorbed dose and reflects an amount of energy deposited into a mass of tissue (1 Gy = 100 rads). In 
this document, the referenced absorbed dose is that dose inside the patient’s body (i.e., the dose that is normally measured with 
personal dosimeters). 
2 The referenced absorbed dose levels in this document are assumed to be from beta, gamma, or x radiation. Neutron or proton 
radiation produces many of the health effects described herein at lower absorbed dose levels. 
3 The dose may not be uniform, but a large portion of the body must have received more than 0.7 Gy (70 rads). 
4 Note: although the dose ranges provided in this document apply to most healthy adult members of the public, a great deal of 
variability of radiosensitivity among individuals exists, depending upon the age and condition of health of the individual at the time of 
exposure. Children and infants are especially sensitive. 
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o Survival is extremely unlikely with this syndrome. Destructive and irreparable changes in the GI 
tract and bone marrow usually cause infection, dehydration, and electrolyte imbalance. Death 
usually occurs within 2 weeks. 


• Cardiovascular (CV)/ Central Nervous System (CNS) syndrome: the full syndrome will 
usually occur with a dose greater than approximately 50 Gy (5000 rads) although some symptoms 
may occur as low as 20 Gy or 2000 rads. 
o Death occurs within 3 days. Death likely is due to collapse of the circulatory system as well as 


increased pressure in the confining cranial vault as the result of increased fluid content caused 
by edema, vasculitis, and meningitis. 


 
The four stages of ARS are: 


• Prodromal stage (N-V-D stage): The classic symptoms for this stage are nausea, vomiting, as 
well as anorexia and possibly diarrhea (depending on dose), which occur from minutes to days 
following exposure. The symptoms may last (episodically) for minutes up to several days. 


• Latent stage: In this stage, the patient looks and feels generally healthy for a few hours or even 
up to a few weeks. 


• Manifest illness stage: In this stage, the symptoms depend on the specific syndrome (see Table 
1) and last from hours up to several months. 


• Recovery or death: Most patients who do not recover will die within several months of exposure. 
The recovery process lasts from several weeks up to two years. 


 
These stages are described in more detail in Table 1.
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Table 1. Acute Radiation Syndromes 
 
Syndrome 


 
Dose* 


 
Prodromal Stage 


 
Latent Stage 


 
Manifest Illness Stage 


 
Recovery 


Hematopoietic 
(Bone marrow) 


> 0.7 Gy (> 70 
rads) (mild 
symptoms may 
occur as low as 0.3 
Gy or 30 rads)  


• Symptoms are anorexia, 
nausea and vomiting. 


• Onset occurs 1 hour to 2 
days after exposure. 


• Stage lasts for minutes to 
days. 


 


• Stem cells in bone marrow 
are dying, although 
patient may appear and 
feel well. 


• Stage lasts 1 to 6 weeks. 
 


• Symptoms are anorexia, 
fever, and malaise. 


• Drop in all blood cell 
counts occurs for several 
weeks. 


• Primary cause of death is 
infection and hemorrhage. 


• Survival decreases with 
increasing dose. 


• Most deaths occur within a 
few months after 
exposure. 


 


• In most cases, bone 
marrow cells will begin to 
repopulate the marrow. 


• There should be full 
recovery for a large 
percentage of individuals 
from a few weeks up to 
two years after exposure 


• Death may occur in some 
individuals at 1.2 Gy (120 
rads). 


• The LD
50/60


† is about 2.5 to 
5 Gy (250 to 500 rads). 


 
Gastrointestinal 
(GI)  


> 10 Gy 
(> 1000 rads) 
(some symptoms 
may occur as low as 
6 Gy or 600 rads)  


• Symptoms are anorexia, 
severe nausea, vomiting, 
cramps, and diarrhea. 


• Onset occurs within a few 
hours after exposure. 


• Stage lasts about 2 days. 
 


• Stem cells in bone marrow 
and cells lining GI tract 
are dying, although 
patient may appear and 
feel well. 


• Stage lasts less than 1 
week. 


 


• Symptoms are malaise, 
anorexia, severe diarrhea, 
fever, dehydration, and 
electrolyte imbalance. 


• Death is due to infection, 
dehydration, and 
electrolyte imbalance. 


• Death occurs within 2 
weeks of exposure. 


 


• The LD
100


‡ is about 10 Gy 
(1000 rads). 
 


Cardiovascular 
(CV)/ Central 
Nervous System 
(CNS)  


> 50 Gy (5000 
rads) (some 
symptoms may 
occur as low as 20 
Gy or 2000 rads)  


• Symptoms are extreme 
nervousness and confusion; 
severe nausea, vomiting, 
and watery diarrhea; loss of 
consciousness; and burning 
sensations of the skin. 


• Onset occurs within minutes 
of exposure. 


• Stage lasts for minutes to 
hours. 


 


• Patient may return to 
partial functionality. 


• Stage may last for hours 
but often is less. 


 


• Symptoms are return of 
watery diarrhea, 
convulsions, and coma. 


• Onset occurs 5 to 6 hours 
after exposure. 


• Death occurs within 3 
days of exposure. 


 


• No recovery is expected. 
 


 
* The absorbed doses quoted here are “gamma equivalent” values. Neutrons or protons generally produce the same effects as gamma, beta, or X-rays but at lower 
doses. If the patient has been exposed to neutrons or protons, consult radiation experts on how to interpret the dose. 
† The LD50/60 is the dose necessary to kill 50% of the exposed population in 60 days. 
‡ The LD100 is the dose necessary to kill 100% of the exposed population. 
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Cutaneous Radiation Syndrome (CRS) 
The concept of cutaneous radiation syndrome (CRS) was introduced in recent years to describe the 
complex pathological syndrome that results from acute radiation exposure to the skin. 
 
ARS usually will be accompanied by some skin damage. It is also possible to receive a damaging dose to 
the skin without symptoms of ARS, especially with acute exposures to beta radiation or X-rays. 
Sometimes this occurs when radioactive materials contaminate a patient’s skin or clothes. 
 
When the basal cell layer of the skin is damaged by radiation, inflammation, erythema, and dry or moist 
desquamation can occur. Also, hair follicles may be damaged, causing epilation. Within a few hours after 
irradiation, a transient and inconsistent erythema (associated with itching) can occur. Then, a latent phase 
may occur and last from a few days up to several weeks, when intense reddening, blistering, and 
ulceration of the irradiated site are visible. 
 
In most cases, healing occurs by regenerative means; however, very large skin doses can cause 
permanent hair loss, damaged sebaceous and sweat glands, atrophy, fibrosis, decreased or increased skin 
pigmentation, and ulceration or necrosis of the exposed tissue. 
 
Patient Management 
Triage: If radiation exposure is suspected: 


• Secure ABCs (airway, breathing, circulation) and physiologic monitoring (blood pressure, blood 
gases, electrolyte and urine output) as appropriate. 


• Treat major trauma, burns, and respiratory injury if evident. 
• In addition to the blood samples required to address the trauma, obtain blood samples for CBC 


(complete blood count), with attention to lymphocyte count, and HLA (human leukocyte antigen) 
typing prior to any initial transfusion and at periodic intervals following transfusion. 


• Treat contamination as needed. 
• If exposure occurred within 8 to 12 hours, repeat CBC, with attention to lymphocyte count, 2 or 3 


more times (approximately every 2 to 3 hours) to assess lymphocyte depletion. 
 
Diagnosis 


The diagnosis of ARS can be difficult to make because ARS causes no unique disease. Also, depending 
on the dose, the prodromal stage may not occur for hours or days after exposure, or the patient may 
already be in the latent stage by the time they receive treatment, in which case the patient may 
appear and feel well when first assessed. 
 
If a patient received more than 0.05 Gy (5 rads) and three or four CBCs are taken within 8 to 12 hours 
of the exposure, a quick estimate of the dose can be made (see Ricks, et. al. for details). If these 
initial blood counts are not taken, the dose can still be estimated by using CBC results over the first 
few days. It would be best to have radiation dosimetrists conduct the dose assessment, if possible. 
 
If a patient is known to have been or suspected of having been exposed to a large radiation dose, 
draw blood for CBC analysis with special attention to the lymphocyte count, every 2 to 3 hours during 
the first 8 hours after exposure (and every 4 to 6 hours for the next 2 days). Observe the patient 
during this time for symptoms and consult with radiation experts before ruling out ARS. 
 
If no radiation exposure is initially suspected, you may consider ARS in the differential diagnosis if a 
history exists of nausea and vomiting that is unexplained by other causes. Other indications are 
bleeding, epilation, or white blood count (WBC) and platelet counts abnormally low a few days or 
weeks after unexplained nausea and vomiting. Again, consider CBC and chromosome analysis and 
consultation with radiation experts to confirm diagnosis. 
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Initial Treatment and Diagnostic Evaluation 
Treat vomiting5 and repeat CBC analysis with special attention to the lymphocyte count every 2 to 3 hours 
for the first 8 to 12 hours after exposure (and every 4 to 6 hours for the following 2 or 3 days). Sequential 
changes in absolute lymphocyte counts over time are demonstrated below in the Andrews Lymphocyte 
Nomogram (see Figure 1). Precisely record all clinical symptoms, particularly nausea, vomiting, diarrhea, 
and itching, reddening or blistering of the skin. Be sure to include time of onset. 
 


Figure 1: Andrews Lymphocyte Nomogram 


 
From Andrews GA, Auxier JA, Lushbaugh CC. The Importance of Dosimetry to the Medical 
Management of Persons Exposed to High Levels of Radiation. In Personal Dosimetry for 
Radiation Accidents. Vienna: International Atomic Energy Agency; 1965. 


 
Note and record areas of erythema. If possible, take color photographs of suspected radiation skin 
damage. Consider tissue, blood typing, and initiating viral prophylaxis. Promptly consult with radiation, 
hematology, and radiotherapy experts about dosimetry, prognosis, and treatment options. Call the 
Radiation Emergency Assistance Center/Training Site (REAC/TS) at (865) 576-3131 (M-F, 8 am to 4:30 
am EST) or (865) 576-1005 (after hours) to record the incident in the Radiation Accident Registry System. 
 
After consultation, begin the following treatment (as indicated): 


• supportive care in a clean environment (if available, the use of a burn unit may be quite effective) 
• prevention and treatment of infections 
• stimulation of hematopoiesis by use of growth factors 
• stem cell transfusions or platelet transfusions (if platelet count is too low) 
• psychological support 
• careful observation for erythema (document locations), hair loss, skin injury, mucositis, parotitis, 


weight loss, or fever 
• confirmation of initial dose estimate using chromosome aberration cytogenetic bioassay when 


possible. Although resource intensive, this is the best method of dose assessment following acute 
exposures. 


• consultation with experts in radiation accident management 
 


                                          
5 Collect vomitus in the first few days for later analysis. 
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For More Help 
Technical assistance can be obtained from the Radiation Emergency Assistance Center/Training Site 
(REAC/TS) at (865) 576-3131 (M-F, 8 am to 4:30 pm EST) or (865) 576-1005 (after hours), or on their 
web site at www.orau.gov/reacts, and the Medical Radiobiology Advisory Team (MRAT) at (301) 295-
0316. 
 
Also, more information can be obtained from the CDC Health Alert Network at www.bt.cdc.gov or by 
calling (800) 311-3435. 
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Contamination Screening Station Executive Summary


Description:


Contamination Screening staff determine whether people are contaminated with radioactive material.  A partial-body contamination screening focuses on the hands, face, shoulders, and head can identify most contaminated people.  If contamination is found during the partial-body screening, the contaminated person should be escorted to the Wash Station for decontamination.  If not, he or she proceeds to the full-body contamination screening.  A full-body contamination screening should be conducted by trained staff using either handheld radiation detection instruments or portal monitors.  If contamination is detected during the full-body screening, the contaminated person should be escorted to the Wash Station for decontamination.  People who are not contaminated will proceed to Registration.


If resources are available, community reception center (CRC) managers may elect to establish an express lane for people who have showered or have been decontaminated before arriving at the CRC.  The express lane allows these individuals to bypass the partial-body contamination screening and proceed directly to the full-body contamination screening.  Planners should consult the radiation control authorities in their jurisdictions to determine screening protocol and release criteria for both types of contamination screenings.  


Location: 


The Contamination Screening Station should be located near the Initial Sorting Station, the Wash Station, and Registration.  The CRC layout should accommodate the seamless transfer of people from one station to the next while minimizing the potential for cross-contamination.  Everybody without an urgent medical need will receive a contamination screening prior to registration and discharge.


Staffing:


Staff size will vary according to the size of the CRC, the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained radiation protection professionals, public health staff, emergency services personnel, and volunteers may be needed.


Personal Protective Equipment:


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Typically, community reception centers will not be located in contaminated areas.  Nevertheless, many people reporting to the CRC could be contaminated with radioactive material on their clothes or bodies, presenting a possibility of cross-contamination and a potential inhalation hazard to CRC staff.  Universal medical precautions, including gown, gloves, facemask, eye shield, and appropriate respiratory protection (as determined by the CRC Safety Officer) provide adequate protection from cross-contamination.  


Staff should try to minimize physical contact with people, and gloves should be changed or checked for contamination frequently.  Contamination screenings and PPE exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.  


Public health officials should consult their state or local radiation control authorities to determine the appropriate PPE for this station.


Radiation Detection Equipment:


For beta/gamma emitters, a combination of handheld instruments (e.g., Geiger counters) and portal monitors will maximize detection capabilities.  For alpha emitters, handheld instruments with alpha scintillation probes provide the highest detection capability.  Handheld instruments will also be necessary to control contamination and to perform other essential radiation control functions.  


Using headphones in conjunction with handheld detection instrumentation can help to reduce anxiety among people being screened and can improve the operator’s ability to recognize elevated radiation levels.


The type of radiation detection equipment used must be appropriate to the type of radioactive material present, as determined by radiation control authorities.

Contamination Screening Exec. Sum. – Page 3 of 3
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FACT SHEET 
 


Cutaneous Radiation Injury: Fact Sheet for Physicians 
 
Injury to the skin and underlying tissues from acute exposure to a large external dose of radiation is 
referred to as cutaneous radiation injury (CRI). Acute radiation syndrome (ARS)1 will usually be 
accompanied by some skin damage; however, CRI can occur without symptoms of ARS. This is especially 
true with acute exposures to beta radiation or low-energy x-rays, because beta radiation and low-energy 
x-rays are less penetrating and less likely to damage internal organs than gamma radiation is. CRI can 
occur with radiation doses as low as 2 Gray (Gy) or 200 rads2 and the severity of CRI symptoms will 
increase with increasing doses. Most cases of CRI have occurred when people inadvertently came in 
contact with unsecured radiation sources from food irradiators, radiotherapy equipment, or well depth 
gauges. In addition, cases of CRI have occurred in people who were overexposed to x-radiation from 
fluoroscopy units. 
 
Early signs and symptoms of CRI are itching, tingling, or a transient erythema or edema without a history 
of exposure to heat or caustic chemicals. Exposure to radiation can damage the basal cell layer of the skin 
and result in inflammation, erythema, and dry or moist desquamation. In addition, radiation damage to 
hair follicles can cause epilation. Transient and inconsistent erythema (associated with itching) can occur 
within a few hours of exposure and be followed by a latent, symptom-free phase lasting from a few days 
to several weeks. After the latent phase, intense reddening, blistering, and ulceration of the irradiated site 
are visible. Depending on the radiation dose, a third and even fourth wave of erythema are possible over 
the ensuing months or possibly years. 
 
In most cases, healing occurs by regenerative means; however, large radiation doses to the skin can 
cause permanent hair loss, damaged sebaceous and sweat glands, atrophy, fibrosis, decreased or 
increased skin pigmentation, and ulceration or necrosis of the exposed tissue. 
 
With CRI, it is important to keep the following things in mind: 


• The visible skin effects depend on the magnitude of the dose as well as the depth of penetration of 
the radiation. 


• Unlike the skin lesions caused by chemical or thermal damage, the lesions caused by radiation 
exposures do not appear for hours to days following exposure, and burns and other skin effects 
tend to appear in cycles. 


• The key treatment issues with CRI are infection and pain management.3 
 


                                          
1 See “Acute Radiation Syndrome: A Fact Sheet for Physicians” at 
http://www.bt.cdc.gov/radiation/arsphysicianfactsheet.asp. 
2 Both the Gray (Gy) and the rad are units of absorbed dose and reflect the amount of energy deposited in a mass of 
tissue (1 Gy = 100 rads). In this document, the absorbed dose refers to that dose received by at least 10 cm2 of the 
basal cell layer of the skin. The referenced absorbed dose levels in this document are assumed to be from beta, 
gamma, or x-radiation. Neutron or proton radiation produces many of the health effects described herein at lower 
absorbed dose levels. 
3 On occasion a patient might also be contaminated with radioactive material. To address patient decontamination, 
please go to the following Web site: http://www.orau.gov/reacts/emergency.htm.  
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Stages and Grades of CRI 
CRI will progress over time in stages and can be categorized by grade, with characteristics of the stages 
varying by grade of injury, as shown in Table 1. Appendix A gives a detailed description of the various 
skin responses to radiation, and Appendix B provides color photographs of examples of some of these 
responses. 


Prodromal stage (within hours of exposure)—This stage is characterized by early erythema (first 
wave of erythema), heat sensations, and itching that define the exposure area. The duration of this 
stage is from 1 to 2 days. 
Latent stage (1–2 days postexposure)—No injury is evident. Depending on the body part, the larger 
the dose, the shorter this period will last. The skin of the face, chest, and neck will have a shorter 
latent stage than will the skin of the palms of the hands or the soles of the feet. 
Manifest illness stage (days to weeks postexposure)—The basal layer is repopulated through 
proliferation of surviving clonogenic cells. This stage begins with main erythema (second wave), a 
sense of heat, and slight edema, which are often accompanied by increased pigmentation. The 
symptoms that follow vary from dry desquamation or ulceration to necrosis, depending on the severity 
of the CRI (see Table 1). 
Third wave of erythema (10–16 weeks postexposure, especially after beta exposure)—The exposed 
person experiences late erythema, injury to blood vessels, edema, and increasing pain. A distinct 
bluish color of the skin can be observed. Epilation may subside, but new ulcers, dermal necrosis, and 
dermal atrophy (and thinning of the dermis layer) are possible. 
Late effects (months to years postexposure; threshold dose ~10 Gy or 1000 rads)—Symptoms can 
vary from slight dermal atrophy (or thinning of dermis layer) to constant ulcer recurrence, dermal 
necrosis, and deformity. Possible effects include occlusion of small blood vessels with subsequent 
disturbances in the blood supply (telangiectasia); destruction of the lymphatic network; regional 
lymphostasis; and increasing invasive fibrosis, keratosis, vasculitis, and subcutaneous sclerosis of the 
connective tissue. Pigmentary changes and pain are often present. Skin cancer is possible in 
subsequent years. 
Recovery (months to years) 
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Table 1. Grades of cutaneous radiation injury 


 
Grade Skin 


dose* 
Prodromal 
stage 


Latent 
stage 


Manifest illness 
stage 


Third wave of 
erythema† 


Recovery Late effects 


I > 2 Gy 
(200 
rads) ‡ 


1–2 days 
postexposur
e or not 
seen 


no injury 
evident for 
2–5 weeks 
postexposu
re§


• 2–5 weeks 
postexposure, 
lasting 20–30 
days: redness of 
skin, slight 
edema, possible 
increased 
pigmentation 


• 6–7 weeks 
postexposure, dry 
desquamation 


not seen complete 
healing 
expected 28–
40 days after 
dry 
desquamatio
n (3–6 
months 
postexposure
) 


• possible slight skin 
atrophy 


• possible skin cancer 
decades after 
exposure 


II > 15 Gy 
(1500 
rads) 


6–24 hours 
postexposure 
with 
immediate 
sensation of 
heat lasting 
1–2 days 


no injury 
evident for 
1–3 weeks 
postexposu
re 


• 1–3 weeks 
postexposure; 
redness of skin, 
sense of heat, 
edema, skin may 
turn brown 


• 5–6 weeks 
postexposure, 
edema of 
subcutaneous 
tissues and 
blisters with moist 
desquamation 


• possible 
epithelialization 
later 


• 10–16 weeks 
postexposure, 
injury of blood 
vessels, edema, 
and increasing 
pain 


• epilation may 
subside, but 
new ulcers and 
necrotic changes 
are possible 


healing 
depends on 
size of injury 
and the 
possibility of 
more cycles 
of erythema 


• possible skin 
atrophy or ulcer 
recurrence 


• possible 
telangiectasia (up 
to 10 years 
postexposure) 


• possible skin cancer 
decades after 
exposure  
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Grade Skin 
dose* 


Prodromal 
stage 


Latent 
stage 


Manifest illness 
stage 


Third wave of 
erythema† 


Recovery Late effects 


III > 40 Gy 
(4000 
rads) 


4–24 hours 
postexposure
, with 
immediate 
pain or 
tingling 
lasting 1–2 
days 


none or less 
than 2 
weeks 


• 1–2 weeks 
postexposure: 
redness of skin, 
blisters, sense of 
heat, slight 
edema, possible 
increased 
pigmentation 


• followed by 
erosions and 
ulceration as well 
as severe pain 


• 10–16 weeks 
postexposure: 
injury of blood 
vessels, edema, 
new ulcers, and 
increasing pain 


• possible 
necrosis 


can involve 
ulcers that 
are extremely 
difficult to 
treat and that 
can require 
months to 
years to heal 
fully 


• possible skin 
atrophy, 
depigmentation, 
constant ulcer 
recurrence, or 
deformity 


• possible occlusion 
of small vessels 
with subsequent 
disturbances in the 
blood supply, 
destruction of the 
lymphatic network, 
regional 
lymphostasis, and 
increasing fibrosis 
and sclerosis of the 
connective tissue 


• possible 
telangiectasia 


• possible skin cancer 
decades after 
exposure 
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Grade Skin 
dose* 


Prodromal 
stage 


Latent 
stage 


Manifest illness 
stage 


Third wave of 
erythema† 


Recovery Late effects 


IV > 550 
Gy 
(55,000 
rads) 


occurs 
minutes to 
hours 
postexposure
,  with 
immediate 
pain or 
tingling, 
accompanied 
by swelling 


none • 1–4 days 
postexposure 
accompanied by 
blisters 


• early ischemia 
(tissue turns 
white, then dark 
blue or black with 
substantial pain) 
in most severe 
cases 


• tissue becomes 
necrotic within 2 
weeks following 
exposure, 
accompanied by 
substantial pain 


does not occur due 
to necrosis of skin 
in the affected 
area 


recovery 
possible 
following 
amputation 
of severely 
affected 
areas and 
possible skin 
grafts 


• continued plastic 
surgery may be 
required over 
several years 


• possible skin cancer 
decades after 
exposure 


 
*Absorbed dose to at least 10 cm2 of the basal cell layer of the skin 
†Especially with beta exposure 
‡The Gray (Gy) is a unit of absorbed dose and reflects an amount of energy deposited in a mass of tissue (1 Gy = 100 rads). 
§Skin of the face, chest, and neck will have a shorter latent phase than the skin of the palms of the hands and the skin of the feet. 


 







Cutaneous Radiation Injury: Fact Sheet for Physicians  
(continued from previous page) 


 


 June 29, 2005 Page 6 of 13 


 
Patient Management 
 
Diagnosis 
 


The signs and symptoms of CRI are as follows: 
• Intensely painful burn-like skin injuries (including itching, tingling, erythema, or edema) without a 


history of exposure to heat or caustic chemicals 
Note: Erythema will not be seen for hours to days following exposure, and its appearance is cyclic. 


• Epilation 
• A tendency to bleed 
• Possible signs and symptoms of ARS 
As mentioned previously, local injuries to the skin from acute radiation exposure evolve slowly over 
time, and symptoms may not manifest for days to weeks after exposure. Consider CRI in the 
differential diagnosis if the patient presents with a skin lesion without a history of chemical or thermal 
burn, insect bite, or skin disease or allergy. If the patient gives a history of possible radiation exposure 
(such as from a radiography source, x-ray device, or accelerator) or a history of finding and handling 
an unknown metallic object, note the presence of any of the following: erythema, blistering, dry or wet 
desquamation, epilation, ulceration. 
 
Regarding lesions associated with CRI be aware that, 
• days to weeks may pass before lesions appear; 
• unless patients are symptomatic, they will not require emergency care; and 
• lesions can be debilitating and life threatening after several weeks. 


Medical follow-up is essential, and victims should be cautioned to avoid trauma to the involved areas. 
 
Initial Treatment 
 


Localized injuries should be treated symptomatically as they occur, and radiation injury experts should 
be consulted for detailed information.  Such information can be obtained from the Radiation 
Emergency Assistance Center/Training Site (REAC/TS) at www.orau.gov/reacts/ or (865) 576-1005. 
 
As with ARS, if the patient also has other trauma, wounds should be closed, burns covered, fractures 
reduced, surgical stabilization performed, and definitive treatment given within the first 48 hours after 
injury. After 48 hours, surgical interventions should be delayed until hematopoietic recovery has 
occurred. 
 
A baseline CBC and differential should be taken and repeated in 24 hours. Because cutaneous radiation 
injury is cyclic, areas of early erythema should be noted and recorded. These areas should also be 
sketched and photographed, if possible, ensuring that the date and time are recorded. The following 
should be initiated as indicated: 


• Supportive care in a clean environment (a burn unit if one is available) 
• Prevention and treatment of infections 
• Use of the following: 


o Medications to reduce inflammation, inhibit protealysis, relieve pain, stimulate regeneration, 
and improve circulation 


o Anticoagulant agents for widespread and deep injury 
• Pain management 
• Psychological support 
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Recommendations for Treatment by Stage 
 
The following recommendations for treatment by stage of the illness were obtained by summarizing 
recommendations from Ricks et al. (226) and Gusev et al. (231), but they do not represent official 
recommendations of CDC.
 


Prodromal Stage—Use antihistamines and topical antipruriginous preparations, which act against itch 
and also might prevent or attenuate initiation of the cycle that leads to the manifestation stage. Anti-
inflammatory medications such as corticosteroids and topical creams, as well as slight sedatives, may 
prove useful. 
Latent Stage—Continue anti-inflammatory medications and sedatives. At midstage, use proteolysis 
inhibitors, such as Gordox®. 
Manifestation Stage—Use repeated swabs, antibiotic prophylaxis, and anti-inflammatory 
medications, such as Lioxasol®, to reduce bacterial, fungal, and viral infections 
o Apply topical ointments containing corticosteroids along with locally acting antibiotics and vitamins. 
o Stimulate regeneration of DNA by using Lioxasol® and later, when regeneration has started, 


biogenic drugs, such as Actovegin® and Solcoseril®. 
o Stimulate blood supply in third or fourth week using Pentoxifylline® (contraindicated for patients 


with atherosclerotic heart disease). 
o Puncture blisters if they are sterile, but do not remove them as long as they are intact. 
o Stay alert for wound infection. Antibiotic therapy should be considered according to the individual 


patient’s condition. 
o Treat pain according to the individual patient’s condition. Pain relief is very difficult and is the most 


demanding part of the therapeutic process. 
o Debride areas of necrosis thoroughly but cautiously. 


 
Treatment of Late Effects 
 


After immediate treatment of radiation injury, an often long and painful process of healing will ensue. 
The most important concerns are the following: 
• Pain management 
• Fibrosis or late ulcers 


Note: Use of medication to stimulate vascularization, inhibit infection, and reduce fibrosis may be 
effective.  Examples include Pentoxifylline®, vitamin E, and interferon gamma. Otherwise, surgery 
may be required. 


• Necrosis 
• Plastic/reconstructive surgery 


Note: Surgical treatment is common.  It is most effective if performed early in the treatment 
process. Full-thickness graft and microsurgery techniques usually provide the best results. 


• Psychological effects, such as posttraumatic stress disorder 
• Possibility of increased risk of skin cancer later in life 


 
For More Assistance 
 
Technical assistance can be obtained from the Radiation Emergency Assistance Center/Training Site 
(REAC/TS) at (865) 576-3131 (M-F, 8 AM to 4:30 PM EST) or (865) 576-1005 (after hours), or at 
http://www.orau.gov/reacts/, and from the Medical Radiobiology Advisory Team (MRAT) at (301) 295-
0316. 
 
Also, more information can be obtained from the CDC Health Alert Network at http://www.bt.cdc.gov or 1-
800-311-3435.


 



http://www.orau.gov/reacts/

http://www.bt.cdc.gov/





Cutaneous Radiation Injury: Fact Sheet for Physicians  
(continued from previous page) 


 


 June 29, 2005 Page 8 of 13 


 
References 
 


Gusev IA, Guskova AK, Mettler FA, Jr., editors. Medical Management of Radiation Accidents. 2nd ed. 
New York: CRC Press, Inc.; 2001. 


 
Hall EJ. Radiobiology for the Radiologist. 5th ed. New York: Lippincott Williams & Wilkins; 2000. 


 
International Commission on Radiological Protection (ICRP). The Biological Basis for Dose Limitation in 
the Skin. ICRP Publication 59. Annals of the ICRP Volume 22, No. 2. New York: Pergamon Press, 1991.


 
National Council on Radiation Protection and Measurements (NCRP). Biological Effects and Exposure 
Limits for “Hot Particles.” NCRP Report No. 130. Bethesda, Maryland: NCRP, 1999.


 
National Council on Radiation Protection and Measurements (NCRP). Management of Terrorist Events 
Involving Radioactive Material. NCRP Report No. 138. Bethesda, Maryland: NCRP, 2001. 


 
Ricks RC, Berger ME, O’Hare FM, Jr, editors. The Medical Basis for Radiation Accident Preparedness: 
The Clinical Care of Victims. REAC/TS Conference on the Medical Basis for Radiation Accident 
Preparedness. New York: Parthenon Publishing, 2002. 


 
Walker RI, Cerveny TJ, editors. Textbook of Military Medicine: Part 1: Warfare, Weaponry, and the 
Casualty. Medical Consequences of Nuclear Warfare. Armed Forces Radiobiology Research Institute 
(AFRRI). Bethesda, Maryland: 1989. 


 







Cutaneous Radiation Injury: Fact Sheet for Physicians  
(continued from previous page) 


 


 June 29, 2005 Page 9 of 13 


Appendix A: Responses of the Skin to Radiation 
 
Acute epidermal necrosis (time of onset: < 10 days postexposure; threshold dose: ~550 Gy or 55,000 
rads)— 


Interphase death of postmitotic keratinocytes in the upper visible layers of the epidermis (may 
occur with high-dose, low-energy beta irradiation) 


 
Acute ulceration (time of onset: < 14 days postexposure; threshold dose: ~20 Gy or 2000 rads)— 


Early loss of the epidermis—and to a varying degree, deeper dermal tissue—that results from the 
death of fibroblasts and endothelial cells in interphase 


 
Dermal atrophy (time of onset: > 26 weeks postexposure; threshold dose: ~10 Gy or 1000 rads)— 


Thinning of the dermal tissues associated with the contraction of the previously irradiated area 
 
Dermal necrosis (time of onset > 10 weeks postexposure; threshold dose: ~20 Gy or 2000 rads)— 


Necrosis of the dermal tissues as a consequence of vascular insufficiency 
 
Dry desquamation (time of onset: 3–6 weeks postexposure; threshold dose: ~8 Gy or 800 rads)— 


Atypical keratinization of the skin caused by the reduction in the number of clonogenic cells within 
the basal layer of the epidermis 


 
Early transient erythema (time of onset: within hours of exposure; threshold dose: ~2 Gray [Gy] or 
200 rads)— 


Inflammation of the skin caused by activation of a proteolytic enzyme that increases the 
permeability of the capillaries 


 
Epilation (time of onset: 14–21 days; threshold dose: ~3 Gy or 300 rads)— 


Hair loss caused by the depletion of matrix cells in the hair follicles 
 
Late erythema (time of onset: 8–20 weeks postexposure; threshold dose: ~20 Gy or 2000 rads)— 


Inflammation of the skin caused by injury of blood vessels. Edema and impaired lymphatic 
clearance precede a measured reduction in blood flow. 


 
Invasive fibrosis (time of onset: months to years postexposure; threshold dose: ~20 Gy or 2000 rads)— 


Method of healing associated with acute ulceration, secondary ulceration, and dermal necrosis that 
leads to scar tissue formation 


 
Main erythema (time of onset: days to weeks postexposure; threshold dose: ~3 Gy or 300 rads)— 


Inflammation of the skin caused by hyperaemia of the basal cells and subsequent epidermal 
hypoplasia (see photos 1 and 2) 


 
Moist desquamation (time of onset: 4–6 weeks postexposure; threshold dose: ~15 Gy or 1500 rads)— 


Loss of the epidermis caused by sterilization of a high proportion of clonogenic cells within the 
basal layer of the epidermis 


 
Secondary ulceration (time of onset: > 6 weeks postexposure; threshold dose: ~15 Gy or 1500 rads)— 


Secondary damage to the dermis as a consequence of dehydration and infection when moist 
desquamation is severe and protracted because of reproductive sterilization of the vast majority of 
the clonogenic cells in the irradiated area 
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Telangiectasia (time of onset: > 52 weeks postexposure; threshold dose for moderate severity at 5 
years: ~40 Gy or 4000 rads)— 


Atypical dilation of the superficial dermal capillaries 
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Appendix B: Images 
 
 


 
 
 


Figures 1 & 2. Erythema. These photos 
display the progression of erythema in a patient 
involved in an x-ray diffraction accident, 9 days 
to 96 days postexposure. The day following the 
exposure (not shown), the patient displayed 
only mild diffuse swelling and erythema of the 
fingertips. On day 9, punctuate lesions 
resembling telangiectasias were noted in the 
subungal region of the right index finger, and on 
day 11, blisters began to appear. Desquamation 
continued for several weeks. The patient 
developed cellulitis in the right thumb 
approximately 2 years following exposure. The 
area of the right fingertip and nail continued to 
cause the patient great pain when even minor 
trauma occurred to the fingertip, and he 
required occasional oral narcotic analgesics to 
manage this pain. He continued to experience 
intense pain resulting from minor trauma to the 
affected areas for as long as 4 years 
postexposure. 
 


 
(photos courtesy of Gusev IA and reprinted with permission) 
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(photos courtesy of Ricks R
 
Figures 3 & 4. Acute ulce
inadvertently placed a 26-C
days postexposure. The sou
time he complained to his w
told he probably had been b
case appears on the next p
recovered several hours lat
for treatment. This patient 
4-by-4-cm lesion appeared
site with infection, and his r
left leg, and perineum, but 
 


3 days 

 


10 days 

June 29, 2005 Page 12 of 13 


C and reprinted with permission) 


ration. These photos show acute ulceration in a Peruvian patient who 
i (0.962-TBq) irridiun-192 (192Ir) source in his back pocket, 3 days and 10 
rce remained in the patient’s pocket for approximately 6.5 hours, at which 
ife about pain in his posterior right thigh. He sought medical advice and was 
itten by an insect. In the meantime, his wife sat on the patient’s pants (her 


age) while breastfeeding the couple’s 1½-year-old child. The source was 
er by nuclear regulatory authorities, and the patient was transported to Lima 
exhibited a drastic reduction in lymphocyte count by day 3 postexposure, and a 
 on day 4. Eventually he suffered with a massive ulceration and necrosis of the 
ight leg was amputated. Grade II and III CRI was also evident on his hands, 
he survived and returned to his family. 
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26 days 


Figure 5. Moist desquamation. This patient is the wife of the previous case study, 26 days 
postexposure. She was exposed to the 192Ir source when she sat on her husband’s pants (still containing 
the source) for approximately 20 minutes after he had changed clothes that evening. 
 
 


 
 2 years 


Figure 6. Necrosis, fibrosis, and telangiectasia. Same patient, 2 years following exposure. 
(photos courtesy of Ricks RC and reprinted with permission) 
 
 


For more information, visit www.bt.cdc.gov/radiation, 
or call CDC at 800-CDC-INFO (English and Spanish) or 888-232-6348 (TTY). 


 



http://www.bt.cdc.gov/radiation
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Discharge Station Executive Summary

Description:


People leaving the community reception center (CRC) may be: 


· referred for further care, or


· discharged to their home, to the home of a friend or family member, or to a shelter.  


To ensure people leaving the CRC get to their desired destinations, Discharge staff will provide additional information and assistance.  If available, mental health professionals should be assigned to this area to assess counseling needs, make counseling referrals, and, resources permitting, hold counseling sessions.


Location:


The Discharge Station should be near the Registration Station, the Radiation Dose Assessment Station, and the exit.  If possible, people should exit the CRC on the opposite side of the building from the entrance (Initial Sorting Station).  The Discharge Station should be free of traffic running between other stations. 


Staffing:


Staff size will vary according to the size of the CRC, the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained medical providers, radiation protection professionals, public health staff, mental health professionals, emergency services personnel, and volunteers may be needed.

Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Because arrivals to Discharge have either been determined to be free of external contamination at the Contamination Screening Station or have been decontaminated at the Wash Station, the level of PPE necessary in this area is not as stringent as in the other areas.  Discharge staff may elect to wear disposable gloves.  


Radiation protection professionals will routinely monitor the area for contamination.  Contamination screenings and glove exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.


Radiation Detection Equipment:


None.  
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Image 1: Storing contamin


DECONTAMINATION JOB AID 


About Decontamination 
Most radioactive contamination will be removed along with the outer layer of clothing.  For contamination
in the hair or on the skin, have the person shower using mild soap and lukewarm water.  Some people may
only need limited decontamination, such as removing an article of clothing or washing their hands, while 
others may need to shower.  Review each person’s Contamination Assessment Form to determine the     
appropriate method of decontamination.  If resources do not permit individual review, have everyone     
reporting to this station shower. 
 


Order of Operations 
1. Fill out two ID tags with the person’s name, ID number, time, and date.  One is for the person’s           


clothing, the other is for his personal belongings. 
2. Collect personal belongings (e.g. wallets, jewelry, keys) in a one gallon Zip-Loc bag.  Tape or tie one ID 


tag  to this bag, and have the items screened for contamination. 
3. Give the person a trash bag and provide instructions to carefully remove clothing (e.g. pull shirt slowly 


over head while holding breath), put the clothes in the bag, and tie it shut.  Attach the other ID tag to 
this bag and store it in a secure location, away from people. 


4. Provide a mild liquid soap for skin and hair decontamination, and give the person the following            
instructions: 


 A)   Wash your hair first.  Tilt your head back to wash and rinse your hair.   
 B)   Gently wash your skin.  Lather well but do not scrub hard. 


 C)   Rinse soap and water away from your face.  Try not to get it in your eyes or mouth. 
D) Dry your face first, then your hair, then your body.  If you have one, use a separate towel for 


your body. 
E) If you need help, ask a shower attendant. 


5.    Have the person dry off with a clean towel.  When dry, provide a fresh towel and dispose of the used 
towel.  Have the person wrap the fresh towel around the waist or mid-section during the full-body         
contamination screening.  


 
Determining the Next Step 


If the person is clean If the person is still contaminated If the person is still contaminated 
 after the first shower  after the second shower 


Give him clean clothing. Have him shower again . He may have contamination 
inside his body. 
Note this information on his 
contamination assessment 
sheet. 
Escort him to Registration. 


Return his personal belongings. Pay close attention to hot 
Send him to Registration. spots.      


 
    


creening Criteria 


   CPM    


   milliR/hr    


   microR/hr 


Image 2: Indoor shower facility for  
decontamination 


ated clothing 








First Aid Station Executive Summary


Description:


People with urgent medical needs should be escorted to the First Aid Station.  First Aid staff will assess the person’s medical needs and either treat or transport the patient depending on the medical capabilities of the providers at the community reception center (CRC).


Contamination Screening staff should be available to perform a rapid contamination assessment and assist with measures to control cross-contamination; however, treatment of life-threatening medical conditions should not be delayed due to concerns about cross-contamination or for thorough decontamination.

Location:  


Key considerations for placement of the First Aid Station include:


· close proximity to the Initial Sorting Station,


· easy access for medical transport, and 


· unimpeded access to and from other stations.


Staffing:  


Staff size will vary according to the size of the CRC, the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained medical providers, radiation protection professionals, public health staff, emergency services personnel, and volunteers may be needed.


Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Typically, community reception centers will not be located in contaminated areas.  Nevertheless, many people reporting to the CRC could be contaminated with radioactive material on their clothes or bodies, presenting a possibility of cross contamination and a potential inhalation hazard to CRC staff.  Universal medical precautions, including gown, gloves, facemask, eye shield, and appropriate respiratory protection (as determined by the CRC Safety Officer) provide adequate protection.  


Staff should try to minimize physical contact with people, and gloves should be changed or checked for contamination frequently.  Contamination screenings and PPE exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.  Public health officials should consult their state or local radiation control authorities to determine the appropriate PPE for this station.


Radiation Detection Equipment:


Contamination Screening staff assigned to the First Aid station should employ handheld monitoring equipment (e.g., Geiger counter) to perform a quick survey on each patient.  This survey should not interfere with treatment of life-threatening medical conditions; do not delay life-saving care to conduct a thorough contamination survey.  


Using headphones in conjunction with handheld detection instruments can help to reduce anxiety among people being screened and can improve the operator’s ability to recognize elevated radiation.  The type of radiation detection equipment used must be appropriate for the type of radioactive material present, as determined by radiation control authorities.
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G-M DETECTORS JOB AID: 
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• Check batteries 
• Take background reading in an 


uncontaminated area 
• Scan slowly and close to the object 
• Record your survey readings 


Figure: Conducting the Survey 


SAFETY NOTE: 
Do not disconnect or connect the connectors for the coaxial cable on 
the survey meter when the meter is turned on. You could receive an 
electrical shock. 


G-M DETECTORS JOB AID: 



Inspect the equipment. 

a. Attach the meter to the probe with the cable. 
b. Inspect the cable that connects the G-M detector to the survey meter. 


With the meter on, wiggle the cable near the connectors to see if this 
causes erratic behavior of sound or display; if so, the cable is defective. 


c. Inspect the meter for obvious signs of damage (e.g., broken detector 
window; broken glass on meter face). 


Perform a battery check. 
a. 	 Check the batteries, using the "range" switch or "bat" button; the 


method depends on the type of instrument. The meter needle should 
move to an area on scale marked "8at" indicating the batteries are 
good. Replace if necessary. 


Conduct a source/ 
operational check. 
a. 	 Place detector close to a check source (e.g., Thorium containing gas 


lantem mantle in a plastic bag; plastic button "check source" ). 
b. 	 Select appropriate range (e.g., x10). 
c. 	 Verify meter response. 
d. 	 If no source is available, assume the meter is working if the response 


to background is about 30 to 200 counts per minute (cpm). 


Conduct a background reading. 
a. 	 Expect a reading of 30 to 200 counts per minute. 


Conduct the survey (see figure). 
a. 	 Move the probe slowly (1 inch per second). 
b. 	 Do not let the probe touch anything. 
c. 	 Pay particular attention to face, feet, and hands. 
d. 	 Locate the points that produce the most clicks and document the 


reading. Generally, areas more than twice the pre-determined back 
ground are considered contaminated. 


If large numbers of people require screening, to avoid delays, it may be 
necessary to perform only a "quick look" spot survey of the head, face, 
shoulders and hands, the most likely locations for contamination. 






Initial Sorting Station Executive Summary


Description:


Staff at the Initial Sorting Station place arrivals on the appropriate path through the community reception center (CRC).  Initial Sorting staff identify people who: 


· have an  urgent medical need, 


· are highly contaminated, 


· require special assistance, or


· have showered or been decontaminated before coming to the reception center.


These variables are listed in order of priority and determine how a person progresses through the CRC.  


For example, a person with an urgent medical need should be escorted to the First Aid Station and, if necessary, transported to the nearest medical facility for treatment.  Highly contaminated people should be routed directly to the Wash Station, bypassing the Contamination Screening Station.  People who require special care or assistance should be identified, and staff should arrange for them to be assisted through the reception center.  Finally, people who have showered or been decontaminated before arriving at the reception center may be eligible to proceed through an express line to expedite their visit. 


Location: 


The Initial Sorting Station is the first station people come to as they enter the CRC.  Depending on the layout of the facility, Initial Sorting may encompass the area outside of the CRC, including the parking lot.  Alternatively, Initial Sorting may be located inside the facility.  All arrivals must visit this station in order to be placed on the appropriate track within the CRC.


Staffing:  


Staff size will vary according to the size of the CRC, the desired throughput, and the availability of staff and trained volunteers.  Qualified and trained medical providers, radiation protection professionals, public health staff, emergency services personnel, and volunteers may be needed.


Additionally, public health officials should work with local law enforcement to determine the appropriate security presence at the Initial Sorting Station and throughout the CRC.  CRC security plans will be similar to existing points of dispensing (POD) or neighborhood emergency help center (NEHC) security plans.


Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Typically, community reception centers will not be located in contaminated areas.  Nevertheless, many people reporting to the CRC could be contaminated with radioactive material on their clothes or bodies, presenting a possibility of cross contamination and a potential inhalation hazard to CRC staff.  Universal medical precautions, including gown, gloves, facemask, eye shield, and appropriate respiratory protection (as determined by the CRC Safety Officer) provide adequate protection.  


Staff should try to minimize physical contact with people, and gloves should be changed or checked for contamination frequently.  Contamination screenings and PPE exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.


Public health officials should consult their state or local radiation control authorities to determine the appropriate PPE for this station.


Radiation Detection Equipment:


To identify highly contaminated people, Initial Sorting staff should employ handheld monitoring equipment (e.g., Geiger counters) or radiation pagers with dose rate alarms.  Using handheld instruments, staff members can perform a quick or distanced survey on each person areas they enter the CRC.  If a quick survey reveals a person is contaminated beyond established criteria, that person should be escorted directly to the Wash Station.  Similarly, staff using radiation pagers or dose rate alarms should send anyone who triggers an alarm directly to the Wash Station.


Using headphones in conjunction with handheld detection instrumentation can help to reduce anxiety among people being screened and can improve the operator’s ability to recognize elevated radiation levels.  The type of radiation detection equipment used must be appropriate for the type of radioactive material present, as determined by radiation control authorities.
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HIGH CONTAMINATION SCREENING JOB AID 


  


 


  


Ar bout High Contamination Screening 


Screening for highly contaminated people is an important contamination control measure in the 


community reception center (CRC).  Staff at the Initial Sorting Station can use either alarming dose 


rate meters or Geiger counters to perform high contamination screenings.  This screening should 


be quick and non-intrusive, and it should not affect CRC throughput.  Contaminated people should 


be escorted directly to the Wash Station. 


 


High Contamination Screening Technique (Alarming Dosimeter) 


1. Set the dose rate meter to the screening criteria (dose rates below this level will not set off 
the alarm). 


2. If the meter has an audible alarm, use headphones or an earpiece to hear the alarm; audible 
alarms can create anxiety among people in line. 


3. Walk slowly along the line, engaging new arrivals as they approach or enter the CRC.  


4. If the meter alarms, isolate the source and ask that person to step out of line. 


5. Escort the contaminated person to the Wash Station, avoiding physical contact. 


 


High Contamination Screening Technique (Count Rate Meter) 


1. Select the proper meter setting for the probe and review the screening criteria. 


2. If the meter has an audible signal, use headphones or an earpiece to hear the counts; audible 
alarms can create anxiety among people in line. 


3. Walk slowly along the line, engaging new arrivals as they approach or enter the CRC.  


4. If the meter registers readings above the screening criteria, isolate the source and ask that 
person to step out of line. 


5. Escort the contaminated person to the Wash Station, avoiding physical contact. 


 


 Determining the Next Step 


If the person is not contaminated If the person is highly contaminated 


  


No action is required. Ask him to step out of line. 


Allow him to continue into the CRC. Escort him to the Wash Station. 


Avoid physical contact. 


Screening Criteria      


 ____________________    CPM    


    milliR/hr   


    microR/hr 


Image 1: High contamination screening with an 


alarming dosimeter 


Image 2: High contamination screening with a 


count rate meter 






Radiation Dose Assessment Station Executive Summary

Description:


Clinicians and health physicists working at the Radiation Dose Assessment Station provide – to the extent possible – the following services to patients under their care: 

· screen for internal contamination,


· assess exposure, 


· assess the need for bioassay and collect specimens,


· assess the need for and provide treatment, and


· prioritize patients for additional care.


These services are intended as scalable and flexible according to the capabilities of the jurisdiction and the scope of the event.  

Location:


The Radiation Dose Assessment Station should be in close proximity to the Registration Station and to the Discharge Station.  If possible, the area should also include private rooms for medical consultation and restrooms for collecting urine specimens.  


Staffing:


Staff size will vary according to the size of the community reception center (CRC), the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained medical providers, radiation protection professionals, public health staff, laboratory staff, emergency services personnel, and volunteers may be needed.


  Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Because patients in the Radiation Dose Assessment Station have either been determined to be free of external contamination at the Contamination Screening Station or have been decontaminated at the Wash Station, the level of PPE necessary in this area is not as stringent as in the other areas. Still, Radiation Dose Assessment staff will be expected to follow routine medical precautions.  


Radiation protection professionals will routinely monitor the area for contamination. Contamination screenings and glove exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.


Radiation Detection Equipment:


Radiation Dose Assessment staff may employ radiation detection devices, such as handheld detectors or thyroid uptake scanners (if available), to provide first-level screening for internal contamination, as appropriate.
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  Screening Criteria 


    ______________________    CPM    


     milliR/hr    


     microR/hr 


     milliSv  


 


About Internal Contamination Screening 


Internal contamination screening using radiation detection instruments (e.g. thyroid uptake   


scanners, Geiger counters) can help prioritize patients for further analysis and possibly treatment.  


Internal contamination screening can be conducted in the Community Reception Center (CRC) as 


part of the Radiation Dose Assessment Station, or patients can be referred to a separate medical 


facility for this screening.  Clinicians will need to work closely with radiation health professionals 


to interpret the results of internal contamination screening and triage patients accordingly.  This 


procedure assumes that 


The contaminant radionuclide is known. 


The radionuclide is a gamma emitter. 


The person is free of external contamination. 


 


Internal Contamination Screening Technique (Thyroid Uptake Scanner) 


1. Ensure the equipment is on and operational.  If applicable, place the instrument in           
emergency response mode for this screening. 


2. Seat the patient in front of scanner, and position detector arm over the region of interest       
(e.g. lung, upper chest, thyroid, umbilicus). 


3. Run the test and use the results to estimate committed effective dose.   


4. Share the results with clinical staff for evaluation. 


 


Internal Contamination Screening Technique (Handheld Instrument) 


1. Select the proper meter setting for the probe and perform an operational check. 


2. If the meter has an audible alarm, use headphones or an earpiece to hear the counts; audible 
alarms can create anxiety among the patients. 


3. Seat the patient in a convenient location and position the probe over the region of interest 
(e.g. lung, upper chest, thyroid, umbilicus). 


4. Run the test and record the results.  To estimate committed effective dose, refer to the     
handbooks posted at http://emergency.cdc.gov/radiation/clinicians/evaluation/index.asp. 


5. Share the results with clinical staff for evaluation. 


 


 


Image 1: Internal contamination screening with a 


thyroid uptake scanner 


Image 2: Handheld instruments used for internal 


contamination screening 


INTERNAL CONTAMINATION SCREENING JOB AID 



http://emergency.cdc.gov/radiation/clinicians/evaluation/index.asp




Registration Station Executive Summary

Description:


Registration staff collect demographic and event-specific information from people who have been screened or decontaminated for radioactive material.  This information will be used for long-term follow-up and can help interviewers determine whether an individual requires immediate medical attention in Radiation Dose Assessment Station.  People who are not referred for immediate medical follow up are sent to the Discharge Station, where they receive additional information and discharge instructions. 

Location:


The Registration Station should be in close proximity to the Radiation Dose Assessment Station, the Contamination Screening Station, the Wash Station, and the Discharge Station.  It should have enough space to accommodate large numbers of people and multiple interview stations. 


Staffing:


Staff size will vary according to the size of the community reception center (CRC), the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained public health staff and volunteers may be needed.


  Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Because arrivals to the Registration Station have either been determined to be free of external contamination in Contamination Screening Station or have been decontaminated at the Wash Station, the level of PPE necessary in this area is not as stringent as in the other areas.  Registration staff may elect to wear disposable gloves.  


Contamination Screening staff will routinely monitor the area for contamination. Contamination screenings and glove exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.


Radiation Detection Equipment:


None.
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PORTAL MONITOR JOB AID 


About Portal Monitors Setting up the Portal Monitor 


Portal monitors provide an efficient means of screening people for external     1. Review the manufacturer’s instructions for assembly. 


contamination.  These monitors can detect gamma and high-energy beta          2. Assemble the unit where you intend to use it. 
radiation, but not alpha radiation.  Similar to metal detectors at airports, the 


    3. Check the cable connections and power source. portal monitor scans people as they walk through the device.  An occupancy 


sensor (laser sensor) detects when a person is passing through the monitor.  If     4. Turn on the portal monitor and allow it to perform its start-up check. 


the portal monitor detects radiation above the screening criteria, an alarm will     5. Conduct an operational check using a check source (e.g. button source). 
sound and a red light will come on.   


  Operating the Portal Monitor 
Positioning the Portal Monitor 


    1. Signal line control to send a person toward the portal monitor. 
Because portal monitors are highly sensitive to gamma radiation, you need to 


    2. Ask the person to walk directly to the center of the portal . 
be careful where you place them in the community reception center (CRC).       


If not positioned properly, a highly contaminated person further back in line     3. Have the person pause for 1-2 seconds after entering the portal monitor. 


could set off the alarm when someone else is walking through the detector.     4. Ensure the occupancy sensor has detected the person. 


To avoid false alarms     5. If the alarm sounds or if the red light comes on, ask the person to turn    


  1. Provide additional layers of radiation detection before people get to the around and step out of the portal monitor.  A staff member escort the 


portal monitor  (e.g. high contamination screenings, partial-body          person to the Wash Station. 


contamination screenings).      6. If the green light comes on, the person is not contaminated and can    


  2. Position the portal monitor to take advantage of shielding within the CRC proceed to the Registration Station. 


(e.g. corners, pillars, doors).     7. When the path is clear, signal line control to send the next person. 
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Image 1: Full-body contamination screening with a portal monitor 






Wash Station Executive Summary


Description:


Anybody determined to be contaminated with radioactive material will be escorted to the Wash Station for decontamination.  The decontamination process may be as minimal as removing contaminated clothing and performing localized washing or it may be as extensive as showering multiple times.  Wash Station staff determine the appropriate method of decontamination and assist in the cleaning process.


Location:


Facilities with showers or locker rooms are ideal for incorporating a Wash Station.  Alternatively, mobile decontamination units may be employed to provide wash capabilities.  


Key considerations for establishing the Wash Station include:


· ability to accommodate males and females while maintaining privacy,


· ability to accommodate families and others with special needs,


· direct access from the Contamination Screening Station,


· unimpeded access to Registration, and


· close proximity to the Initial Sorting Station.


Staffing:


Staffing plans must accommodate the need for gender-specific wash locations.  Staff size will vary according to the size of the community reception center (CRC), the desired throughput, and the availability of professionals and trained volunteers.  Qualified and trained radiation protection professionals, public health staff, emergency services personnel, and volunteers may be needed.


Personal Protective Equipment (PPE):


The CRC Safety Officer will determine the appropriate PPE for staff in each area.  The Safety Officer will also evaluate the need for—and issue as appropriate—personal dosimetry devices among CRC staff.


Typically, community reception centers will not be located in contaminated areas.  Nevertheless, many people reporting to the CRC could be contaminated with radioactive material on their clothes or bodies, presenting a possibility of cross contamination and a potential inhalation hazard to CRC staff.  Standard medical precautions, including gown, gloves, facemask, eye shield, and appropriate respiratory protection (as determined by the CRC Safety Officer) provide adequate protection, although additional splash protection and water resistant clothing (e.g., rubber boots) may be necessary for staff assisting in the shower area.  


Staff should try to minimize physical contact with people, and gloves should be changed or checked for contamination frequently.  Contamination screenings and PPE exchange will be necessary for all staff leaving the area for breaks or at shift change.  No food or drink should be consumed in this area.  Public health officials should consult their state or local radiation control authorities for assistance in developing PPE packages.


Radiation Detection Equipment:


Wash Station staff should keep in mind that wet decontamination may mask alpha emissions and make detection of residual contamination difficult.  Health physicists or radiation protection professionals should to supervise or assist staff in this area. 


Using headphones in conjunction with handheld detection instruments can help to reduce anxiety among people being screened and can improve the operator’s ability to recognize elevated radiation levels.  The type of radiation detection equipment used must be appropriate to the type of radioactive material present, as determined by radiation control authorities. 

Wash Station Exec. Sum. – Page 2 of 3
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FACT SHEET 
 


Prenatal Radiation Exposure: A Fact Sheet for Physicians 
 
Most radiation exposure events will not expose the fetus to levels likely to cause health effects. This is 
true for radiation exposure from most diagnostic medical exams as well as from occupational radiation 
exposures that fall within regulatory limits. However, instances may arise where an expectant mother and 
her physician should have some concern. This brochure provides physicians with background information 
about prenatal radiation exposure as an aid in counseling these patients. 
 
Because the human embryo or fetus is protected in the uterus, a radiation dose to a fetus tends to be 
lower than the dose to its mother for most radiation exposure events. However, the human embryo and 
fetus are particularly sensitive to ionizing radiation, and the health consequences of exposure can be 
severe, even at radiation doses too low to immediately affect the mother. Such consequences can include 
growth retardation, malformations, impaired brain function, and cancer. 
 
Estimating the Radiation Dose to the Embryo or Fetus 
Because fetal sensitivity to radiation exposure depends largely on the radiation dose to the fetus, the dose 
needs to be estimated before potential health effects can be assessed. 
 
Estimating the radiation dose to the fetus requires consideration of all sources external and internal to the 
mother’s body. For this document, the fetal radiation dose from sources external to the mother’s body can 
be estimated by determining the dose to the mother’s abdomen. Estimating the dose from sources 
internal to the mother’s body is more complex. 
 
If a pregnant woman ingests or inhales a radioactive substance that subsequently is absorbed in her 
bloodstream (or enters her bloodstream through a contaminated wound), the radioactive substance may 
pass through the placenta to the fetus. Even though for some substances the placenta acts as a barrier to 
the fetal blood, most substances that reach the mother’s blood can be detected in the fetus’ blood, with 
concentrations that depend on the specific substance and the stage of fetal development. A few 
substances needed for fetal growth and development (such as iodine) can concentrate more in the fetus 
than in corresponding maternal tissue. In addition, radioactive substances that may concentrate in the 
maternal tissues surrounding the uterus including the mother’s urinary bladder can irradiate the fetus. For 
substances that can localize in specific organs and tissues in the fetus, such as iodine-131 or iodine-123 in 
the thyroid, iron-59 in the liver, gallium-67 in the spleen, and strontium-90 and yttrium-90 in the 
skeleton, consideration of the dose to specific fetal organs may be prudent. 
 
Physicians should consult with experts in radiation dosimetry about fetal dose 
estimation. 
Hospital medical physicists and health physicists are good resources for expertise in radiation dose 
estimation. The National Council on Radiation Protection and Measurements (NCRP) Report No. 128, 
“Radionuclide Exposure of the Embryo/Fetus,” provides detailed information for assessing fetal doses from 
internal uptakes. Fetal dose estimations from medical exposures to pregnant women can be found in 
“Publication 84: Pregnancy and Medical Radiation” from the International Commission on Radiological 
Protection (ICRP). In addition, the Conference of Radiation Control Program Directors, Inc. (CRCPD) 
maintains a list of state Radiation Control/Radiation Protection contact information at 
www.crcpd.org/map/map.asp and the Health Physics Society (HPS) maintains of list of active certified 



http://www.crcpd.org/map/map.asp
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Health Physicists at www.hps1.org/aahp/members/members.htm. Physicians should contact these 
organizations for assistance in estimating fetal radiation dose. 
 
Once the fetal radiation dose is estimated, the potential health effects can be assessed. The possible 
effects associated with prenatal radiation exposure include immediate effects (such as fetal death or 
malformations) or increased risk for cancer later in life. 
 
Potential Health Effects of Prenatal Radiation Exposure (Other Than Cancer) 
The potential noncancer health risks of concern are summarized in Table 1. This table is intended only to 
help physicians advise pregnant women who may have been exposed to radiation, not as a definitive 
recommendation. The indicated doses and times post conception, or gestational age, are approximations. 
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Table 1: Potential Health Effects (Other Than Cancer) of Prenatal Radiation Exposure  
Time Post Conception 


Fetogenesis 
Acute Radiation 


Dose* to the 
Embryo/Fetus 


Blastogenesis 
(up to 2 wks) 


Organogenesis 
(2–7 wks) (8–15 wks) (16–25 wks) (26–38 wks) 


< 0.05 Gy (5 
rads)† 


Noncancer health effects NOT detectable 
0.05–0.50 Gy (5–
50 rads) 


Incidence of failure 
to implant may 
increase slightly, but 
surviving embryos 
will probably have no 
significant 
(noncancer) health 
effects 


• Incidence of major 
malformations may 
increase slightly 


• Growth retardation 
possible 


 


• Growth retardation possible 
• Reduction in IQ possible (up 


to 15 points, depending on 
dose) 


• Incidence of severe mental 
retardation up to 20%, 
depending on dose 


 


Noncancer health effects unlikely 


 


> 0.50 Gy (50 
rads) 
 
The expectant 
mother may be 
experiencing acute 
radiation syndrome 
in this range, 
depending on her 
whole-body dose.  


Incidence of failure to 
implant will likely be 
large‡, depending on 
dose, but surviving 
embryos will 
probably have no 
significant 
(noncancer) health 
effects 
 


• Incidence of 
miscarriage may 
increase, 
depending on dose 


• Substantial risk of 
major 
malformations such 
as neurological and 
motor deficiencies 


• Growth retardation 
likely 


 


• Incidence of miscarriage 
probably will increase, 
depending on dose 


• Growth retardation likely 
• Reduction in IQ possible (> 


15 points, depending on 
dose) 


• Incidence of severe mental 
retardation > 20%, 
depending on dose 


• Incidence of major 
malformations will probably 
increase 


 


• Incidence of miscarriage 
may increase, depending 
on dose 


• Growth retardation 
possible, depending on 
dose 


• Reduction in IQ possible, 
depending on dose 


• Severe mental retardation 
possible, depending on 
dose 


• Incidence of major 
malformations may 
increase  


Incidence of 
miscarriage and 
neonatal death will 
probably increase 
depending on dose§


 
Note: This table is intended only as a guide. The indicated doses and times post conception are approximations. 


  


Pr
(continued from previous page)
 


 


‡A fetal dose of 1 Gy (100 rads) will likely kill 50% of the embryos. The dose necessary to kill 100% of human embryos or fetuses before 18 weeks’ gestation is 
about 5 Gy (500 rads). 


*Acute dose: dose delivered in a short time (usually minutes). Fractionated or chronic doses: doses delivered over time. For fractionated or chronic doses the 
health effects to the fetus may differ from what is depicted here. 


†Both the gray (Gy) and the rad are units of absorbed dose and reflect the amount of energy deposited into a mass of tissue (1 Gy = 100 rads). In this 
document, the absorbed dose is that dose received by the entire fetus (whole-body fetal dose). The referenced absorbed dose levels in this document are 
assumed to be from beta, gamma, or x-radiation. Neutron or proton radiation produces many of the health effects described herein at lower absorbed dose 
levels. 


§For adults, the LD50/60 (the dose necessary to kill 50% of the exposed population in 60 days) is about 3-5 Gy (300-500 rads) and the LD100 (the dose 
necessary to kill 100% of the exposed population) is around 10 Gy (1000 rads). 
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Gestational age and radiation dose are important determinants of potential noncancer 
health effects. The following points are of particular note: 
 
• Before about 2 weeks gestation (i.e., the time after conception), the health effect of concern 


from an exposure of > 0.1 gray (Gy) or 10 rads1 is the death of the embryo. If the embryo 
survives, however, radiation-induced noncancer health effects are unlikely, no matter what 
the radiation dose. Because the embryo is made up of only a few cells, damage to one cell, the 
progenitor of many other cells, can cause the death of the embryo, and the blastocyst will fail to 
implant in the uterus. Embryos that survive, however, will exhibit few congenital abnormalities. 


 
• In all stages of gestation, radiation-induced noncancer health effects are not detectable for 


fetal doses below about 0.05 Gy (5 rads). Most researchers agree that a dose of < 0.05 Gy (5 
rads) represents no measurable noncancer risk to the embryo or fetus at any stage of gestation. 
Research on rodents suggests a small risk may exist for malformations, as well as effects on the 
central nervous system in the 0.05–0.10 Gy (5–10 rads) range for some stages of gestation. However, 
a practical threshold for congenital effects in the human embryo or fetus is most likely between 0.10–
0.20 Gy (10–20 rads). 


 
• From about 16 weeks’ gestation to birth, radiation-induced noncancer health effects are 
unlikely below about 0.50 Gy (50 rads). Although some researchers suggest that a small possibility 
exists for impaired brain function above 0.10 Gy (10 rads) in the 16- to 25-week stage of gestation, most 
researchers agree that after about 16 weeks’ gestation, the threshold for congenital effects in the human 
embryo or fetus is approximately 0.50–0.70 Gy (50–70 rads). 
 
The normal rate of failure of a blastocyst to implant in the uterine wall is high, perhaps 30%–50%. After 
the embryo implants there, however, the miscarriage rate decreases to about 15% for the rest of the 
pregnancy, and the cells begin differentiating into various stem cells that eventually form all of the organs 
in the body. 
 
Ionizing radiation can impair the developmental events that occur at exposure. Also, atomic bomb 
survivor data show a permanent retardation of physical growth with increasing dose, particularly above 1 
Gy (100 rads). This retardation of growth is most pronounced when the exposure occurs in the first 13 
weeks of gestation. Atomic bomb survivor data suggest about a 3%–4% reduction of height at age 18 
when the dose is greater than 1 Gy (100 rads). 
 
Radiation may significantly affect brain development among persons exposed at 8–15 weeks’ gestation. 
Atomic bomb survivor data indicate that, in this stage, the average IQ loss is approximately 25–31 points 
per Gy (per 100 rads) above 0.1 Gy (10 rads), and the risk for severe mental retardation2 is 
approximately 40% per Gy (per 100 rads), above 0.1 Gy (10 rads). 
 


 
1 Both the gray (Gy) and the rad are units of absorbed dose and reflect the amount of energy deposited into a mass of tissue (1 Gy 
= 100 rads). In this document, the absorbed dose is that dose received by the entire fetus (whole-body fetal dose). The referenced 
absorbed dose levels in this document are assumed to be from beta, gamma, or x-radiation. Neutron or proton radiation produces 
many of the health effects described herein at lower absorbed dose levels. 
2 For studies of the atomic bomb victims, severe mental retardation was related not to IQ, but to clinical observation: "unable to 
perform simple calculations, to make simple conversation, to care for himself or herself, or if he or she was completely 
unmanageable or had been institutionalized" (Schull, 1995). This corresponds to an IQ less than 50 (0.4% prevalence in the 
unexposed population). 
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The central nervous system is less sensitive in the 16- to 25-week stage of gestation. However, the same 
effects seen in the 8- to 15-week stage also may occur at this time at higher doses. In the 16- to 25-week 
stage the average IQ loss is approximately 13–21 points per Gy (per 100 rads) at doses above 0.7 Gy (70 
rads), and the risk for severe mental retardation is approximately 9% per Gy (per 100 rads) above 0.7 Gy 
(70 rads). Also, if internal uptake of radioactive iodine occurs in this stage, the long-term health 
consequences to the thyroid of the offspring should be considered. The fetal thyroid is very active in this 
stage, and if the mother ingests or inhales radioactive iodine, it will concentrate in the fetal thyroid as well 
as in the mother’s thyroid. 
 
Beyond about 26 weeks, the fetus is less sensitive to the noncancer health effects of radiation exposure 
than in any other stage of gestation. However, at doses above 1 Gy (100 rads) the risks for miscarriage 
and neonatal death (i.e., infant death within 28 days after birth, including stillbirth) increases. 
 
Potential Carcinogenic Effects of Prenatal Radiation Exposure 
Cancer risk for a specific time of life (such as childhood) often is separately assessed from cancer risk over 
a person’s entire life. The risk for childhood cancer from prenatal radiation exposure is shown in Table 2. 
For estimation purposes, the lifetime cancer incidence risk for exposure at age 10 years also is shown in 
Table 2. 
 
Table 2: Estimated Risk for Cancer from Prenatal Radiation Exposure 


Radiation Dose 
Estimated Childhood Cancer 


Incidence*, †


Estimated Lifetime‡ Cancer 
Incidence§


(exposure at age 10) 
No radiation exposure above 
background  


0.3%  38%  


0.00–0.05 Gy (0–5 rads) 
 


0.3%–1%  38%–40%  


0.05–0.50 Gy (5–50 rads) 
 


1%–6%  40%–55%  


> 0.50 Gy (50 rads) 
 


> 6%  > 55%  


* Data published by the International Commission on Radiation Protection. 
† Childhood cancer mortality is roughly half of childhood cancer incidence. 
‡ The lifetime cancer risks from prenatal radiation exposure are not yet known. The lifetime risk estimates given are for Japanese 


males exposed at age 10 years from models published by the United Nations Scientific Committee on the Effects of Atomic 
Radiation. 


§ Lifetime cancer mortality is roughly one third of lifetime cancer incidence. 
 
In addition, 
 
Whether the carcinogenic effects for a given dose vary on the basis of gestation period has not 
been determined. At this time, the carcinogenic risks are assumed to be constant throughout 
the pregnancy. However, analysis of animal data suggest that while there is a strong sensitivity to 
carcinogenic effects in late fetal development, the stages of blastogenesis and organogenesis are not 
found to be susceptible. 
 
The radiation risk for childhood cancer from prenatal radiation exposure has been estimated, 
but the lifetime cancer risk is not yet known. Studies are under way to determine the lifetime cancer 
risk from prenatal radiation exposure. However, early indications are that cancer risk from prenatal 
radiation exposure is similar to, or slightly higher than, cancer risk from exposure in childhood. Therefore, 
lifetime cancer risk from childhood radiation exposure can provide a good approximation of the prenatal 
risk. 
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Conclusion 
Fetal sensitivity to radiation-induced health effects is highly dependent on fetal dose, and the mother’s 
abdomen provides some protection from external sources of ionizing radiation. In addition, noncancer 
health effects depend on gestational age. This document should provide helpful information about the 
complex issue of prenatal radiation exposure to physicians counseling expectant mothers who may have 
been exposed to ionizing radiation. 
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For more information, visit www.bt.cdc.gov/radiation, 
or call CDC at 800-CDC-INFO (English and Spanish) or 888-232-6348 (TTY). 
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I. CONTAMINATION ASSESSMENT FORM 

Name: _________________________________   ____________________________   ______

                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


1) Has the person recently had a stress test, chemotherapy, brachytherapy, pet scan, thyroid ablation or other nuclear medicine procedure?




( yes  ( no
if yes, contamination screening results may be elevated.

Screening Criteria: ___________ cpm

Background: ___________ cpm

Instructions:


· record measured levels of contamination for specified areas

· mark contamination findings on diagrams

· Identify contaminated wounds if present

· place an “X” in the box if no measurements were taken

Table 1:  Pre-Decontamination Measurements (in cpm)
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Table 2:  post-decontamination Measurements (in cpm) 
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Centers for Disease Control and Prevention’s 


Shipping Instructions for Specimens Collected from People who may have 


been contaminated with Radioactive Materials.


SECTION ONE: COLLECTING AND LABELING SPECIMENS


Required Specimens
Ensure that each person is free, as possible, of any external contamination before providing a sample. 
For detailed instructions, see the Radiation Emergency Medical Management’s ‘Contamination: Diagnose/
Manage’. Unless otherwise directed, collect the following specimens from each person who may    
have been contaminated: 


Urine


Blanks


used as blanks for measuring background contamination.


Labeling Specimens


specimen labeling.


include on the labels the collector’s initials and the date and time of collection. This information is 


lead to legal action and the collector has to testify that he or she collected the specimen.


code looks like a ladder.


data for use in the interpretation of results. This additional data may include time of potential 
radionuclide contamination, method of urine collection if other than clean catch, indication if medical 
countermeasures were administered prior to sample collection and indication if sample was  
collected postmortem.


with the people from whom the specimens were collected. 
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Centers for Disease Control and Prevention’s 


Shipping Instructions for Specimens Collected from People who may have 


been contaminated with Radioactive Materials.


SECTION TWO: PACKAGING SPECIMENS


e components: thre


Inner Packaging for Urine Cups


layer of secondary packaging by the person making the seal. Examples of ways to secure and mark the 
packaging are to 


 
 


top half of the box to the bottom half with one continuous piece of evidence tape and write    
your initials half on the tape and half on the box. 


 top half of the box to the bottom half with one continuous strip of evidence tape initialed    
 half on the tape and half on the box making the seal.


packaging and half on the evidence tape by the person making the seal.


Outer Packaging for Urine Cups


for shipment because large chunks have the potential for shattering urine cups during transport.


shipper is in transit. 







Centers for Disease Control and Prevention’s 


Shipping Instructions for Specimens Collected from People who may have 


been contaminated with Radioactive Materials.


the shipper.


Labeling Outer Packaging for Urine Cups to be Shipped


adjacent to the label on the front of the shipper.


to the label.
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Centers for Disease Control and Prevention’s 


Shipping Instructions for Specimens Collected from People who may have 


been contaminated with Radioactive Materials.


SECTION THREE: SHIPPING SPECIMENS
Follow the guidance provided in your state’s radiological or chemical terrorism comprehensive response 


CENTERS FOR DISEASE CONTROL AND PREVENTION
ATTENTION: SAMPLE LOGISTICS
4770 BUFORD HWY., NE
BUILDING 110, LOADING DOCK
ATLANTA, GA 30341
PHONE: 770-488-7227


Preparing Documentation


specimens is responsible for the specimens only during the time that it has control of the specimens.


indicate that it has transferred the specimens.


Note:


custody form.







Centers for Disease Control and Prevention’s 


Shipping Instructions for Specimens Collected from People who may have 


been contaminated with Radioactive Materials.


Contact the following at CDC regarding the arrival of samples being shipped:


For questions concerning this process, please contact: 
Centers for Disease Control and Prevention
Sample Logistics Laboratory (IRAT)
4770 Buford Hwy., NE
Building 110, Loading Dock
Atlanta, GA 30341
770-488-7227
SampleLogistics@CDC.gov
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CRC PROCESSING FORMS

I. CONTAMINATION ASSESSMENT FORM

Name: _________________________________   ____________________________   ______

                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


1) Has the person recently had a stress test, chemotherapy, brachytherapy, pet scan, thyroid ablation or other nuclear medicine procedure?




( yes  ( no
if yes, contamination screening results may be elevated.

Screening Criteria: ___________ cpm

Background: ___________ cpm

Instructions:


· record measured levels of contamination for specified areas

· mark contamination findings on diagrams

· Identify contaminated wounds if present

· place an “X” in the box if no measurements were taken

Table 1:  Pre-Decontamination Measurements (in cpm)
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Table 2:  post-decontamination Measurements (in cpm) 
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II. DEMOGRAPHIC INFORMATION FORM 

Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


1) Date of Birth:  |__|__| - |__|__ | - |__|__|__|__|  
Age: |__|__| years   



                    
 month        day               year


2) Gender:

( male
(  female






if female, pregnant?     ( yes   ( no   ( unknown

3) Height and Weight:  |__| feet |__|__| inches

|__|__|__| lbs 

4) Race/Ethnicity: 

( white/caucasian
( hispanic


( asian/pacific islander




( african american
( native american

( other _______________



5) Occupation:_______________________________________________________________


6) Home Address: 



street
|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|  



city
|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|  



state 
|__|__| 

zip
|__|__|__|__|__|


7) Primary Phone

|__|__|__|-|__|__|__|-|__|__|__|__|  

8) Alternate Phone
|__|__|__|-|__|__|__|-|__|__|__|__|

9) E-Mail Address
______________________________________________________


10) Are you here with your family?  ( yes  ( no


if yes, list names/id:  _________________________________________________


11) Are you here with a pet?  ( yes  ( no


if yes, list kind/name/id:  _____________________________________________


12) Where are you going next? 


( home
( friend/relative’s house
( unknown (refer to public shelter)




street
|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|  



city
|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|  



state 
|__|__| 

zip
|__|__|__|__|__|



phone at this location
|__|__|__|-|__|__|__|-|__|__|__|__|  



name of person who lives here __________________________________________


III. PRELIMINARY EXPOSURE ASSESSMENT FORM

Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


1) Were you a first responder working at the site of the incident? 


( yes

( no


2) Where were you at the time of the incident?


( don’t know


address: ______________________________________________________________

nearest building: ______________________________________________________

nearest intersection: __________________________________________________

nearest landmark: _____________________________________________________

3) At the start of the incident, were you:



( outside  



( inside a car or other vehicle 

( inside a building or other structure 


( other: _________________________________________________


( don’t know


4) How long were you in that location before leaving?



( less than 1 hour
( 1-6 hours

( 6-12 hours
(12-24 hours



( 24-48 hours

( greater than 48 hours

( don’t know


5) Since the incident, have you experienced any of the following?

( n/a

( vomiting

( diarrhea

( severe headache
( fever


( confusion
( loss of consciousness





6) Do you need any of the following?





( n/a

( medications
( medical supplies
( medical care (e.g. dialysis)

( food

( water


( shelter


( other: ____________________________________________________________________

Radiation Dose Assessment Referral:

Did the person require decontamination?  




( yes   ( no   



(refer to form I: contamination assessment form, table 1)

Is the person pregnant or is it possible she may be pregnant?  
( yes   ( no   



(refer to form ii: demographic information form, question 2)

Is the person showing symptoms of acute radiation syndrome?
( yes   ( no   



(refer to form iii: preliminary exposure assessment, question 5)

If “Yes” to any of the above, send to Radiation Dose Assessment.

IV. MEDICAL ASSESSMENT FORM


Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


attending physician: ________________________________________________________


chief complaint: ____________________________________________________________

       SYMPTOM                                 TIME OF ONSET AFTER INCIDENT

repeated vomiting

( <1 hr
( 1-2 hrs
( 2-4 hrs
( >2 hrs
( n/a     


diarrhea                         
(<1 hr  
( 1-3 hrs  
( 3-8 hrs   
( > 8 hrs    
( n/a

severe headache          
(1-2 hr  
( 3-4 hrs  
( 4-24 hrs  
( >24 hrs 
( n/a

fever                              
(<1 hr  
( 1-2 hr  
( 2-3 hrs  
( >3 hrs 
( n/a

altered mental status  
(<1 hr  
( 1-2 hr  
( 2-3 hrs  
( >3 hrs 
( n/a

unconsciousness            
(<1 hr  
( 1-2 hr  
( 2-3 hrs  
( >3 hrs 
( n/a

other: _______________
(<1 hr  
( 1-2 hr  
( 2-3 hrs  
( >3 hrs 
( n/a

pertinent positive findings (include vital signs): _____________________________


______________________________________________________________________________


______________________________________________________________________________


past medical history: _______________________________________________________


has the patient recently received diagnostic studies involving nuclear medicine?  
( yes 
( no  

( unknown


if yes, explain ___________________________________________________


has the patient recently received radiation therapy?  ( yes 
( no
( unknown


if yes, explain________________________________________________________________


therapeutics given (include blood products, list radiation countermeasures separately on form vi): _____________________________________________________


_____________________________________________________________________________

bioassay collected:  


( cbc w/ differential
  ( spot urine 
( 24-hour urine
( cytogenetics 

( other ____________________________________________________________________


( N/a


laboratory tracking code:   |__|__|__|__|__|__|__|__|__|__|__|__|
( n/a


Disposition:

( transfer/referral (facility) _______________________________________________


( released


V. INTERNAL CONTAMINATION SURVEY FORM

Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


Recent nuclear medicine procedure?  ( yes  ( no



if yes: 
( stress test 


( chemotherapy


( brachytherapy


( pet scan

( thyroid ablation 

( other _______________________

Type of Detector:____________________________________________________________


Isotope(s)/Isotope Ratio:_____________________________________________________


Survey Location on Body: 


( wound  

( face   

( upper chest  

( armpit 

( lung 

( thyroid


( umbilicus


( other _______________________

Survey Results:

|__|__|__|__|__|__|__| units  ( cps  ( cpm  ( bq  ( ci 

Dose Estimate:

|__|__|__|__|__|__|__| units  ( mrem  ( mSv  ( rem  ( Sv  

Calculations:


VI. RADIATION COUNTERMEASURES DISTRIBUTION FORM


Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


Countermeasure: 

( potassium iodide 
( prussian blue

( other ____________________

 start       

|__|__| - |__|__ | - |__|__|__|__|          |__|__|__|__|


 
                      month        day               year                   24-hour time


dose (incl. units) ______________________ every ________ hrs for ________ days

( countermeasures distributed at CRC


( patient referred to __________________________ for countermeasures.



                    (medical facility name)
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________


physician signature: _________________________________________________________

(cut along line:  retain top, give bottom to patient.)


Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


Countermeasure: 

( potassium iodide 
( prussian blue

( other ____________________

start       

|__|__| - |__|__ | - |__|__|__|__|          |__|__|__|__|



                      month        day               year                   24-hour time


dose (incl. units) ______________________ every ________ hrs for ________ days


( countermeasures distributed at CRC


( patient referred to __________________________ for countermeasures.



                    (medical facility name)
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________


physician signature: _________________________________________________________
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Instructions for Shipping Urine Specimens to the Centers for Disease Control
 and Prevention after a Radiological/Nuclear Incident


This guidance is in accordance with the International Air Transport Authority (IATA) Packing Instruction 650 for Biological Substance, Category B.


For detailed instructions, see the Centers for Disease Control and Prevention (CDC)’s “Shipping Instructions for Specimens Collected from People Who May Have Been contaminated with Radioactive Materials.”


1. To separate urine cups, use a grid 


and/or individually wrap the urine cups.  


Place absorbent material in the bottom of 


the box and insert the cups.


2. Use one continuous piece of evidence 


tape to seal the box  containing the urine 


cup(s). Write initials half on the evidence 


tape and half on the box or bag.


3. Wrap the box with absorbent material 


and secure with tape. Seal the box inside 


a Saf-T-Pak inner leak-proof 


polybag (or equivalent).


4. Place the sealed Saf-T-Pak inner 


leak-proof polybag (or equivalent) inside a 


white Tyvek® outer envelope (or equivalent).


Note: If primary receptacles do not meet the 


internal pressure requirement of 95 kPa, use 


compliant secondary packaging materials.


5. Seal the opening of this outer envelope 


with a continuous piece of evidence tape. 


Write initials half on the evidence tape 


and half on the envelope.


10. Secure the outer container lid with 


filamentous shipping tape. Place your 


return address in the upper left-hand 


corner of the shipper top and put the CDC 


receiving address in the center (see 


Instruction 13. below for address).


6. Use a polystyrene foam-insulated, 


corrugated fiberboard shipper to ship 


boxes to CDC. Place an absorbent pad 


in the bottom of the shipper.


7. Place a layer of dry ice in the bottom of 


the shipper on top of the absorbent 


material. DO NOT use large chunks or 


flakes of dry ice.


8. Place the packaged urine cups in the 


shipper. Use absorbent material or 


cushioning material to minimize shifting 


while box is in transit. Place additional dry 


ice on top of samples.


9. Place the urine shipping manifest in a 


sealable plastic bag and put the bag on top 


of the packaged samples inside the shipper. 


Keep chain-of-custody documents for your 


files. Place lid on the shipper.


11. Add the UN 3373 label and the words 


“Biological Substance, Category B” on the 


front of the shipper. UN 3373 is the code 


identifying the shipper’s contents as 


“Biological Substance, Category B.”


12. Place a Class 9/UN 1845 label on the 


front of the shipper. This label is to indicate 


the use of dry ice (in kg) in the shipper and 


the proper name (either dry ice or carbon 


dioxide, solid) 


13. Send shipment to:


Centers for Disease Control and Prevention


Attention: Sample Logistics


4770 Buford Hwy., NE


Building 110, Loading Dock


Atlanta, GA 30341


Phone: 770-488-7227


For questions concerning this process, please contact:


Centers for Disease Control and Prevention


Sample Logistics Laboratory (IRAT)


4770 Buford Hwy., NE


Building 110, Loading Dock


Atlanta, GA 30341


Phone: 770-488-7227


Email: SampleLogistics@CDC.gov
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IV. MEDICAL ASSESSMENT FORM


Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


attending physician: ________________________________________________________


chief complaint: ____________________________________________________________

       SYMPTOM                                 TIME OF ONSET AFTER INCIDENT

repeated vomiting

( <1 hr
( 1-2 hrs
( 2-4 hrs
( >2 hrs
( n/a     


diarrhea                         
(<1 hr  
( 1-3 hrs  
( 3-8 hrs   
( > 8 hrs    
( n/a

severe headache          
(1-2 hr  
( 3-4 hrs  
( 4-24 hrs  
( >24 hrs 
( n/a

fever                              
(<1 hr  
( 1-2 hr  
( 2-3 hrs  
( >3 hrs 
( n/a

altered mental status  
(<1 hr  
( 1-2 hr  
( 2-3 hrs  
( >3 hrs 
( n/a

unconsciousness            
(<1 hr  
( 1-2 hr  
( 2-3 hrs  
( >3 hrs 
( n/a

other: _______________
(<1 hr  
( 1-2 hr  
( 2-3 hrs  
( >3 hrs 
( n/a

pertinent positive findings (include vital signs): _____________________________


______________________________________________________________________________


______________________________________________________________________________


past medical history: _______________________________________________________


has the patient recently received diagnostic studies involving nuclear medicine?  
( yes 
( no  

( unknown


if yes, explain ___________________________________________________


has the patient recently received radiation therapy?  ( yes 
( no
( unknown


if yes, explain________________________________________________________________


therapeutics given (include blood products, list radiation countermeasures separately on form vi): _____________________________________________________


_____________________________________________________________________________

bioassay collected:  


( cbc w/ differential
  ( spot urine 
( 24-hour urine
( cytogenetics 

( other ____________________________________________________________________


( N/a


laboratory tracking code:   |__|__|__|__|__|__|__|__|__|__|__|__|
( n/a


Disposition:

( transfer/referral (facility) _______________________________________________


( released


V. INTERNAL CONTAMINATION SURVEY FORM

Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


Recent nuclear medicine procedure?  ( yes  ( no



if yes: 
( stress test 


( chemotherapy


( brachytherapy


( pet scan

( thyroid ablation 

( other _______________________

Type of Detector:____________________________________________________________


Isotope(s)/Isotope Ratio:_____________________________________________________


Survey Location on Body: 


( wound  

( face   

( upper chest  

( armpit 

( lung 

( thyroid


( umbilicus


( other _______________________

Survey Results:

|__|__|__|__|__|__|__| units  ( cps  ( cpm  ( bq  ( ci 

Dose Estimate:

|__|__|__|__|__|__|__| units  ( mrem  ( mSv  ( rem  ( Sv  

Calculations:


VI. RADIATION COUNTERMEASURES DISTRIBUTION FORM


Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


Countermeasure: 

( potassium iodide 
( prussian blue

( other ____________________

 start       

|__|__| - |__|__ | - |__|__|__|__|          |__|__|__|__|


 
                      month        day               year                   24-hour time


dose (incl. units) ______________________ every ________ hrs for ________ days

( countermeasures distributed at CRC


( patient referred to __________________________ for countermeasures.



                    (medical facility name)
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________


physician signature: _________________________________________________________

(cut along line:  retain top, give bottom to patient.)


Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


Countermeasure: 

( potassium iodide 
( prussian blue

( other ____________________

start       

|__|__| - |__|__ | - |__|__|__|__|          |__|__|__|__|



                      month        day               year                   24-hour time


dose (incl. units) ______________________ every ________ hrs for ________ days


( countermeasures distributed at CRC


( patient referred to __________________________ for countermeasures.



                    (medical facility name)
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________


physician signature: _________________________________________________________
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__________________________________________________________________________________________ 


__________________________________________________________________________________________ 


__________________________________________________________________________________________ 


__________________________________________________________________________________________ 


__________________________________________________________________________________________ 


__________________________________________________________________________________________ 


__________________________________________________________________________________________ 


__________________________________________________________________________________________ 


__________________________________________________________________________________________ 


          


RADIOLOGICAL/NUCLEAR INCIDENT URINE SPECIMEN 



COLLECTION AND SHIPPING MANIFEST
 


Note: Prepare a separate shipping manifest for each package. Place each shipping manifest (with 
specimen identification numbers) in a plastic zippered bag on top of the specimens before closing the lid of 
the polystyrene foam-insulated, corrugated fiberboard shipper. 


Date Shipped: ______________________________ Date Received: _____________________________ 


Shipped By: _______________________________ Received By: _______________________________ 


__________________________________________ Signature: _________________________________ 


Contact Telephone: _________________________ 


Signature: _________________________________ 


URINE 


Total Number of Specimens in this Container:____ Total Number of Blank Urine Cups this Container:____ 


Please include two (2) empty, unopened urine cups from each lot number collected for 


background contamination measurement. 


COMMENTS: _____________________________________________________________________________ 


CONTINUE ON NEXT PAGE 


Page 1 of 2 
10/2010 


SHIPPING ADDRESS: Centers for Disease Control and Prevention 
Attention: Sample Logistics 
4770 Buford Hwy., NE 
Building 110, Loading Dock 
Atlanta, GA 30341 
Phone: 770-488-7227 







      


Patient/Sample ID Label UC (mL) Comments 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


__________________________________________________ 


RADIOLOGICAL/NUCLEAR INCIDENT URINE SPECIMEN 



COLLECTION AND SHIPPING MANIFEST
 


CONTINUED FROM PREVIOUS PAGE 


PLEASE INDICATE THE AMOUNT OF URINE COLLECTED IN THE URINE CUP (UC) COLUMN. 


USE ADDITIONAL COPIES OF THIS PAGE IF NECESSARY 


NOTE: Please include two (2) empty, unopened urine 
cups from each lot number collected for background 
contamination measurement. 
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Centers for Disease Control and Prevention
Specimen-Collection Protocol for a Radiological/Nuclear Incident


For detailed instructions, see the Centers for Disease Control and Prevention’s 
“Shipping Instructions for Specimens Collected from People who may have been contaminated with Radioactive Materials.”


For each person, collect 70 mL or more of urine in a screw-cap urine cup by following the steps below:


1. Wash hands with soap and 
water.


2. Collect 70 mL or more of urine 
in a screw- cap urine cup.


3. Deliver specimen to 
clinic personnel.


4. Label the urine cup with the 
appropriate bar-coded label, 


indicating the method of collection 
if other than “clean catch.”


5. Place bar-coded label on all 
cups so that when upright, the 
barcode looks like a ladder.


6. Freeze samples 
(optimally at -70° C or use 


dry ice). 


For questions concerning this process, please contact:


Centers for Disease Control and Prevention
Sample Logistics Laboratory (IRAT)


4770 Buford Hwy., NE
Building 110, Loading Dock


Atlanta, GA 30341
Office Phone: 770-488-7227


Email: SampleLogistics@CDC.gov
10/2010
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II. DEMOGRAPHIC INFORMATION FORM 

Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


1) Date of Birth:  |__|__| - |__|__ | - |__|__|__|__|  
Age: |__|__| years   



                    
 month        day               year


2) Gender:

( male
(  female






if female, pregnant?     ( yes   ( no   ( unknown

3) Height and Weight:  |__| feet |__|__| inches

|__|__|__| lbs 

4) Race/Ethnicity: 

( white/caucasian
( hispanic


( asian/pacific islander




( african american
( native american

( other _______________



5) Occupation:_______________________________________________________________


6) Home Address: 



street
|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|  



city
|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|  



state 
|__|__| 

zip
|__|__|__|__|__|


7) Primary Phone

|__|__|__|-|__|__|__|-|__|__|__|__|  

8) Alternate Phone
|__|__|__|-|__|__|__|-|__|__|__|__|

9) E-Mail Address
______________________________________________________


10) Are you here with your family?  ( yes  ( no


if yes, list names/id:  _________________________________________________


11) Are you here with a pet?  ( yes  ( no


if yes, list kind/name/id:  _____________________________________________


12) Where are you going next? 


( home
( friend/relative’s house
( unknown (refer to public shelter)




street
|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|  



city
|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|__|  



state 
|__|__| 

zip
|__|__|__|__|__|



phone at this location
|__|__|__|-|__|__|__|-|__|__|__|__|  



name of person who lives here __________________________________________


III. PRELIMINARY EXPOSURE ASSESSMENT FORM

Name: _________________________________   ____________________________   ______


                     (Last)



     

(First)


 (MI)


ID Number: |__|__|__|__|__|__|__|__|__| Date: _____________ Time: _________


1) Were you a first responder working at the site of the incident? 


( yes

( no


2) Where were you at the time of the incident?


( don’t know


address: ______________________________________________________________

nearest building: ______________________________________________________

nearest intersection: __________________________________________________

nearest landmark: _____________________________________________________

3) At the start of the incident, were you:



( outside  



( inside a car or other vehicle 

( inside a building or other structure 


( other: _________________________________________________


( don’t know


4) How long were you in that location before leaving?



( less than 1 hour
( 1-6 hours

( 6-12 hours
(12-24 hours



( 24-48 hours

( greater than 48 hours

( don’t know


5) Since the incident, have you experienced any of the following?

( n/a

( vomiting

( diarrhea

( severe headache
( fever


( confusion
( loss of consciousness





6) Do you need any of the following?





( n/a

( medications
( medical supplies
( medical care (e.g. dialysis)

( food

( water


( shelter


( other: ____________________________________________________________________

Radiation Dose Assessment Referral:

Did the person require decontamination?  




( yes   ( no   



(refer to form I: contamination assessment form, table 1)

Is the person pregnant or is it possible she may be pregnant?  
( yes   ( no   



(refer to form ii: demographic information form, question 2)

Is the person showing symptoms of acute radiation syndrome?
( yes   ( no   



(refer to form iii: preliminary exposure assessment, question 5)

If “Yes” to any of the above, send to Radiation Dose Assessment.
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Radiation Population Monitoring Epidemiologic Assessment


1)  Interview start time (local military time): ____ ____ ____ ____ 
2)  Interview date: ____ ____ / ____ ____ / ____ ____ ____ ____ 

3)  Interviewer initials: ____ ____
4)  Data collection site: ___________________________________________________________
 

5)  What is your ID number? ____ ____ ____ ____ ____ ____ ____ ____ ____



6)  What is your first name? _____________________________________________________________
6a)  Middle initial:  ______ 

6b)  Last name:  __________________________________________________________________


7)  What is your home address, including the street, post office, or apartment number? 

_____________________________________________________________________________________________________


7a)  City: ______________________________________________________________________________________ 

7b)  State: ____ ____ 
7c)  Zip code: ____ ____ ____ ____ ____

8)  What is your primary phone number? ( ____ ____ ____ ) ____ ____ ____ - ____ ____ ____ ____  


9)  What is an alternate phone number where you can be reached? ( ____ ____ ____ ) ____ ____ ____ - ____ ____ ____ ____

10)  What is your date of birth?  ____ ____ / ____ ____ / ____ ____ ____ ____ 



11)  What is your age? ____ ____ ____  □ Years □ Months


12)  What is your sex? □ Male □ Female



13)   (If female) Are you pregnant? □ Yes □ No □ Possible □ Unknown

14)  What is your height in feet and inches? ____ feet ____ ____ inches
        15)  What is your weight in pounds? ____ ____ ____ pounds


16)   During your radiation assessment, was radiation detected anywhere on your body? □ Yes □ No □ Don’t know


16a)   If yes, was radiation detected on your face or chest? □ Yes □ No □ Don’t know

16b)   If radiation was detected anywhere on your body, were you decontaminated?  □ Yes □ No □ Don’t know


17)   Do you have any cuts, wounds, or pieces of glass, metal, or other material from the explosion in your skin? □ Yes □ No □ Don’t know 


Show interviewee the map with the location of the explosion and indicate the 20 mile radius around this location. 

18)   On DATE AND TIME OF INCIDENT, were you in a location within the shaded area on the map?  □ Yes □ No □ Don’t know


18a)  If yes, how long did you stay in that location?  ____ ____  □ Hours □ Days  


    
18b)   If yes, were you outside (i.e. not inside a building or car) at the time of the explosion? □ Yes □ No □ Don’t know

18c)   If yes, were you a first responder who worked at the scene of the explosion? □ Yes □ No □ Don’t know

19)   Since DATE AND TIME OF INCIDENT, have you vomited more than once?  □ Yes □ No □ Don’t know

20)  Did you have a urine sample collected today? □ Yes □ No □ Don’t know
 


20 a)  If no, was it because you were not asked to provide one or did you choose not to provide one?  □ Was not asked □ Refused 


20 b)  If yes, how many hours had passed between when you provided a urine sample and when you previously urinated? ____ ____


If urine was collected, complete the following section.


21)  Local specimen ID: ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 

22)  CDC specimen ID: ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 

If interviewee answered yes to any of the circled questions above, priority is high; otherwise, priority is low.

23)  Lab priority: □ High □ Low


24)  Interview end time (local military time): ____ ____ ____ ____




About Decontamination
Most radioactive contamination will be removed along with the outer layer of clothing.  For contamination in the hair or on the skin, have the person shower using mild soap and lukewarm water.  Some people may only need limited decontamination, such as removing an article of clothing or washing their hands, while others may need to shower.  Review each person’s Contamination Assessment Form to determine the     appropriate method of decontamination.  If resources do not permit individual review, have everyone     reporting to this station shower.

Order of Operations
Fill out two ID tags with the person’s name, ID number, time, and date.  One is for the person’s           clothing, the other is for his personal belongings.
Collect personal belongings (e.g. wallets, jewelry, keys) in a one gallon Zip-Loc bag.  Tape or tie one ID tag  to this bag, and have the items screened for contamination.
Give the person a trash bag and provide instructions to carefully remove clothing (e.g. pull shirt slowly over head while holding breath), put the clothes in the bag, and tie it shut.  Attach the other ID tag to this bag and store it in a secure location, away from people.
Provide a mild liquid soap for skin and hair decontamination, and give the person the following            instructions:
	A)   Wash your hair first.  Tilt your head back to wash and rinse your hair.  
	B)   Gently wash your skin.  Lather well but do not scrub hard.
	C)   Rinse soap and water away from your face.  Try not to get it in your eyes or mouth.
Dry your face first, then your hair, then your body.  If you have one, use a separate towel for your body.
If you need help, ask a shower attendant.
5.    Have the person dry off with a clean towel.  When dry, provide a fresh towel and dispose of the used towel.  Have the person wrap the fresh towel around the waist or mid-section during the full-body         contamination screening. 

Determining the Next Step
DECONTAMINATION JOB AID
      Screening Criteria
        ____________________   	   CPM   
				   milliR/hr   
				   microR/hr
If the person is clean

Give him clean clothing.
Return his personal belongings.
Send him to Registration.
If the person is still contaminated after the first shower 
Have him shower again .
Pay close attention to hot spots.

If the person is still contaminated after the second shower
He may have contamination inside his body.
Note this information on his             contamination assessment sheet.
Escort him to Registration.
Image 1: Storing contaminated clothing
Image 2: Indoor shower facility for 
decontamination
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If the person is highly contaminated

Ask him to step out of line.
Escort him to the Wash Station.
Avoid physical contact.
If the person is not contaminated

No action is required.
Allow him to continue into the CRC.
Image 2: High contamination screening with a count rate meter
Image 1: High contamination screening with an alarming dosimeter
About High Contamination Screening
Screening for highly contaminated people is an important contamination control measure in the community reception center (CRC).  Staff at the Initial Sorting Station can use either alarming dose rate meters or Geiger counters to perform high contamination screenings.  This screening should be quick and non-intrusive, and it should not affect CRC throughput.  Contaminated people should be escorted directly to the Wash Station.

High Contamination Screening Technique (Alarming Dosimeter)
Set the dose rate meter to the screening criteria (dose rates below this level will not set off the alarm).
If the meter has an audible alarm, use headphones or an earpiece to hear the alarm; audible alarms can create anxiety among people in line.
Walk slowly along the line, engaging new arrivals as they approach or enter the CRC. 
If the meter alarms, isolate the source and ask that person to step out of line.
Escort the contaminated person to the Wash Station, avoiding physical contact.

High Contamination Screening Technique (Count Rate Meter)
Select the proper meter setting for the probe and review the screening criteria.
If the meter has an audible signal, use headphones or an earpiece to hear the counts; audible alarms can create anxiety among people in line.
Walk slowly along the line, engaging new arrivals as they approach or enter the CRC. 
If the meter registers readings above the screening criteria, isolate the source and ask that person to step out of line.
Escort the contaminated person to the Wash Station, avoiding physical contact.

 Determining the Next Step
   	Screening Criteria     
  	 ____________________   	CPM   
					milliR/hr  
 					microR/hr
HIGH CONTAMINATION SCREENING JOB AID
r





RADIOLOGICAL/NUCLEAR INCIDENT URINE SPECIMEN 
COLLECTION AND SHIPPING MANIFEST


Note: Prepare a separate shipping manifest for each package. Place each shipping manifest (with 
specimen identification numbers) in a plastic zippered bag on top of the specimens before closing the lid of 
the polystyrene foam-insulated, corrugated fiberboard shipper.


Date Shipped: ______________________________


Shipped By: _______________________________


__________________________________________


Contact Telephone: _________________________


Signature: _________________________________


Centers for Disease Control and Prevention
Attention: Sample Logistics
4770 Buford Hwy., NE
Building 110, Loading Dock
Atlanta, GA 30341
Phone: 770-488-7227


SHIPPING ADDRESS:


Date Received: _____________________________


Received By: _______________________________


Signature: _________________________________


URINE


Total Number of Specimens in this Container:____ Total Number of Blank Urine Cups this Container:____


Please include two (2) empty, unopened urine cups from each lot number collected for 
background contamination measurement.


COMMENTS: _____________________________________________________________________________


__________________________________________________________________________________________


__________________________________________________________________________________________


__________________________________________________________________________________________


__________________________________________________________________________________________


__________________________________________________________________________________________


__________________________________________________________________________________________


__________________________________________________________________________________________


__________________________________________________________________________________________


__________________________________________________________________________________________


          CONTINUE ON NEXT PAGE
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RADIOLOGICAL/NUCLEAR INCIDENT URINE SPECIMEN 
COLLECTION AND SHIPPING MANIFEST


CONTINUED FROM PREVIOUS PAGE


PLEASE INDICATE THE AMOUNT OF URINE COLLECTED IN THE URINE CUP (UC) COLUMN.


      USE ADDITIONAL COPIES OF THIS PAGE IF NECESSARY


NOTE: Please include two (2) empty, unopened urine 
cups from each lot number collected for background 
contamination measurement.


Patient/Sample ID Label UC (mL) Comments


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________


__________________________________________________
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Image 2: Handheld instruments used for internal contamination screening
Image 1: Internal contamination screening with a thyroid uptake scanner

About Internal Contamination Screening
Internal contamination screening using radiation detection instruments (e.g. thyroid uptake   scanners, Geiger counters) can help prioritize patients for further analysis and possibly treatment.  Internal contamination screening can be conducted in the Community Reception Center (CRC) as part of the Radiation Dose Assessment Station, or patients can be referred to a separate medical facility for this screening.  Clinicians will need to work closely with radiation health professionals to interpret the results of internal contamination screening and triage patients accordingly.  This procedure assumes that
The contaminant radionuclide is known.
The radionuclide is a gamma emitter.
The person is free of external contamination.

Internal Contamination Screening Technique (Thyroid Uptake Scanner)
Ensure the equipment is on and operational.  If applicable, place the instrument in           emergency response mode for this screening.
Seat the patient in front of scanner, and position detector arm over the region of interest       (e.g. lung, upper chest, thyroid, umbilicus).
Run the test and use the results to estimate committed effective dose.  
Share the results with clinical staff for evaluation.

Internal Contamination Screening Technique (Handheld Instrument)
Select the proper meter setting for the probe and perform an operational check.
If the meter has an audible alarm, use headphones or an earpiece to hear the counts; audible alarms can create anxiety among the patients.
Seat the patient in a convenient location and position the probe over the region of interest (e.g. lung, upper chest, thyroid, umbilicus).
Run the test and record the results.  To estimate committed effective dose, refer to the     handbooks posted at http://emergency.cdc.gov/radiation/clinicians/evaluation/index.asp.
Share the results with clinical staff for evaluation.


     
 	Screening Criteria
   	______________________   	CPM   
					milliR/hr   
					microR/hr
					milliSv	
INTERNAL CONTAMINATION SCREENING JOB AID
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Announcement 
 


Throughout this document there are references to Forms and Handouts being available on a CD. 
 
For the Web version of this document, the Forms and Handouts are not on a CD—they are provided 
as attachments to the main file, accessible through the Navigation Pane, Attachments Tab. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


©2006 Conference of Radiation Control Program Directors, Inc. 
 
 
This document has been developed by a working group of the Conference of Radiation Control Program 
Directors, Inc. (CRCPD) and accepted by the Board of Directors for publication.  The contents contained 
herein, however, may not necessarily represent the views of the entire membership of the CRCPD or any 
federal agency supporting the work contained in this document.  The mention of commercial products, 
their sources, or their use in connection with material reported herein is not to be construed as either an 
actual or implied endorsement of such products by the CRCPD or any federal agency.   
 
The information contained in this document is for guidance.  The implementation and use of the 
information and recommendations contained in this document are at the discretion of the user.  The 
implications from the use of this document are solely the responsibility of the user. 
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FOREWORD 
 


The Conference of Radiation Control Program Directors, Inc. (CRCPD) is an organization made 
up of the radiation control programs in each of the 50 states, the District of Columbia, and Puerto 
Rico, and of individuals, regardless of employer affiliation, with an interest in radiation 
protection.  The primary purpose and goal of CRCPD is to assist its members in their efforts to 
protect the public, radiation worker, and patient from unnecessary radiation exposure.  CRCPD 
also provides a forum for centralized communication on radiation protection matters between the 
states and the federal government, and between the individual states. 
 
CRCPD=s mission is Ato promote consistency in addressing and resolving radiation protection 
issues, to encourage high standards of quality in radiation protection programs, and to provide 
leadership in radiation safety and education.” 
 
The threat of the use of a radiological dispersal device (RDD) exists.  This document was 
prepared as a training and reference tool for first responders with various degrees of radiological 
experience by radiation control program staff that bring with them the expertise in establishing 
zones, boundaries, and safe areas following radiological and nuclear incidents. 
 
 
 


 
Pearce O'Kelley, Chairperson 


Conference of Radiation Control 
  Program Directors, Inc. 
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PREFACE 
 
 
This companion handbook to the “Radiological Dispersal Device (RDD) – Dirty Bomb – First 
Responder’s Guide” (RDD pocket guide) was developed by the Conference of Radiation Control 
Program Directors Task Force for Handbook for Responding to an RDD as a training and 
reference tool for responders.  The majority of the Task Force who prepared this report are 
radiation control program staff who bring with them the expertise in establishing zones, 
boundaries, and safe areas following radiological and nuclear incidents.   
 
Many state and local responders expressed the need for assistance in identifying the most 
important activities that should take place when responding to an RDD.  State and local 
responders are at various stages in their development of plans to deal with a radiological 
incident.  Those who have not participated in national exercises or nuclear power plant exercises 
often do not have a basic flow chart of actions or lists of contact numbers.  The authors hope that 
the RDD pocket guide and this companion handbook will provide such requested guidance.  The 
handbook identifies generic tasks, gives initial guidance for the first 12 hours, and provides 
national, regional, and state/local agency contacts that can assist with radiological emergency 
response capabilities. 
 
Before implementing the guidelines outlined in the RDD pocket guide and the companion 
handbook, however, state and local responders must ensure that an Incident Command System 
(ICS) has been established, and law enforcement is at (or soon to arrive at) the scene.  The 
authors of this document have assumed that readers are already familiar with the need for an ICS 
and for the involvement of law enforcement and therefore did not attempt to describe these 
activities in detail.  


 
In creating this document, the authors relied primarily on information currently available either 
in existing literature or on the Internet.  A list of references that supplements the information 
presented in this handbook is included in Appendix 14. 
 
Many responder groups and other partners were consulted during the preparation of the RDD 
pocket guide and this companion handbook.  Their input helped us to design this product to best 
meet their needs.  The authors wish to acknowledge their very valuable contributions. 
 
 
 


 
 


Adela Salame-Alfie, Ph.D., Chairperson 
CRCPD HS-5 Task Force for Responding 


to a Radiological Dispersal Device  
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ABSTRACT 
 
Salame-Alfie, Adela, et.al.  “Handbook for Responding to a Radiological Dispersal Device First 
Responder’s Guide—the First 12 Hours,” CRCPD Publication 06-6, September 2006, 88 pp.   
 
This handbook has been designed to be used together with the “Radiological Dispersal Device – 
Dirty Bomb – First Responder’s Guide” (RDD pocket guide) developed by the Conference of 
Radiation Control Program Directors, Inc.’s (CRCPD), HS-5 Task Force as a training and 
reference tool for responders. Its intended audience is state and local responders who may be 
called upon to respond to an explosive radiological dispersal device or “dirty bomb.” It 
supplements and details the information provided in the RDD pocket guide. 


 
This companion handbook does not attempt to address all situations that may be encountered by 
responders following the explosion of an RDD.  However, many of the concepts introduced here 
can be applied to a variety of radiation incidents, and do not apply exclusively to dirty bombs.  
This handbook expands on the activities and concepts defined in the RDD pocket guide and 
provides state-specific radiation control program contact information.  It does not replace the 
valuable technical information that can be obtained by contacting your local/state radiation 
control program. 


 
Law enforcement and local/state radiation control staffs play a key role in the response to an 
RDD event.  This handbook does not include descriptions of Incident Command or law 
enforcement activities since those are detailed elsewhere and are part of existing responder 
training.  


 
The authors recognize that this is a living document, and therefore advise the users to check 
periodically for updates on specific information for their state. 
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INTRODUCTION 
 
A radiological dispersal device (RDD) or dirty bomb is a mix of explosives, such as dynamite, 
with radioactive powder or pellets.  When the dynamite or other explosives are set off, the blast 
carries radioactive material into the surrounding area.   
 
Plans to deal with radiological incidents at the state and local level are at various stages of 
development. Representatives from jurisdictions that have not yet participated in national 
exercises or nuclear power plant exercises may lack critical information necessary for plan 
development, such as a basic flow chart of actions and a list of contact numbers. 
 
The CRCPD has created this Handbook for Responding to a Radiological Dispersal Device First 
Responder's Guide as a training and reference tool to be used by state and local response officials 
in the event of a radiological incident.   It is intended for use by responders (Fire, EMS, Police, 
HAZMAT), although the first receivers (EMS/EMT, medical staff at hospitals or other clinical 
settings) may also elect to use it as a guide when preparing to respond to an RDD event. To the 
greatest extent possible, the information has been kept simple and concise, and references for 
additional information have been provided.  
 
The types of activities described in this document are presented as guidelines that could be 
modified depending on the specific incident. We strongly recommend that the users of this 
handbook become familiar with the handbook and the radiation guidelines specific to their state 
or local radiation program.  Furthermore, readers are encouraged to contact their local/state 
radiation program official to obtain additional details on the information presented in these 
sections. 
 
This handbook identifies generic tasks, gives basic initial guidance, and provides local 
responders with contact information for national, regional, and state agencies that can provide 
assistance during an event.  More specifically, information in this handbook includes:  
  
• A flow chart of suggested response activities when responding to an RDD; 


• Information on effective use of basic radiation measuring equipment; 


• Suggested radiation exposure decision points for defining the perimeters of access control 
zones; 


• Guidance for rescuing victims; 


• Instructions on how to conduct contamination surveys and a contamination survey sheet for 
recording the collected data; 


• Guidance for quick assessment of internal contamination;  


• Contact information for state and federal agencies for each region. 
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• Forms (also available on the CD):   


o Guidance for Documenting Initial Site Survey  


o OSHA Incident Briefing – Form ICS201.  This form is also downloadable from 
http://www.osha.gov/SLTC/etools/ics/ics_forms.html 


o OSHA Site Safety and Control Plan – Form ICS208.  This form is also downloadable 
from http://www.osha.gov/SLTC/etools/ics/ics_forms.html 


o Contamination Survey Sheet 


o Suggested mass decontamination supplies list. 


• Handouts (also available on the CD):   


o How to Perform Decontamination at Home 


o Instructions for Workers Performing Contamination Survey 


o Instructions to the Public Waiting for Decontamination at the Scene of the Incident 
 


Additionally, this document contains multiple appendices with more in-depth information, 
including: 


• Flow Chart for Responding to a Radiological Dispersal Device 


• Overview of the Types of Radiation 


• Primer on Radiation Measurement  


• How to Distinguish Between Alpha, Beta, and Gamma Radiation Using a Pancake GM 
Survey Meter 


• Exposure vs. Contamination 


• Guidance for Assessing Internal Contamination 


• Health Effects of Radiation Exposure 


• Acute Radiation Syndrome 


• State and Local Radiation Control Program Contacts 


• Federal Radiation Control Program Contacts 


• Glossary of Radiological Terms 


 
For ease of reference each major activity is presented in a separate stand-alone section.  A 
companion CD has forms and handouts that can be modified to suit specific needs. 
 
Note that this document does not discuss non-radiation emergencies, such as fighting fires, 
which are beyond the scope of this guide, and it should not be inferred that radiation issues 
should take precedence over these other activities. Responders need to integrate their routine 
response procedures with these radiation guidelines. Furthermore, the authors acknowledge that 
radiation guidance used in this document exceeds that used in routine radiation responses, such 
as traffic accidents involving radioactive material, since responding to an RDD event may 
require actions beyond those routinely encountered. 
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But before we go into detail about each of the steps in the flow chart, there are a few basics to 
remember:  
 
• Rescuing victims and other lifesaving actions, such as putting out fires, take precedence over 


other activities; 


• Make measurements, and set-up initial perimeters. Note that these perimeters may be 
relocated at a later time; 


• Secure the area; 


• Contact persons with radiation expertise. It is suggested you contact your state radiation 
control program immediately. 


 
There are three cardinal rules of radiation protection for external radiation exposure from a 
radiation source: reduce time, increase distance, and use shielding. 
 
• TIME — The less time you spend near the radiation source, the lower your exposure will be.  


 
• DISTANCE — The greater your distance from the source, the less your exposure will be.  


Radiation exposure decreases with distance according to the inverse-square law.  That is, if 
you triple your distance from the radiation source, your exposure will decrease by a factor of 
9 (three squared).  
 


• SHIELDING — External exposure to radiation can be partially blocked by the use of 
shielding. Traditionally, shielding is made of lead or concrete. However, staying behind 
vehicles, buildings, or other objects will also decrease exposure. In an RDD event, the 
radiation will likely be coming from the ground and other horizontal surfaces where the 
radioactive materials will have been distributed by the blast.  


 
Note:  Throughout this document, conventional units of measure are used.  International SI units (Le 
Système International Unités, Sievert, or Sv) and a conversion table are provided in Appendix 3. 
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Expanded Rules of Thumb  
 
• For outdoor  explosions,  most  of  the airborne radioact ive dust  wil l  have set t led  to  the 


ground within  about  10 minutes .   Individuals  not  wearing protect ive clo thing and a  
respirator  when enter ing a  radiat ion hazard  area should  wear  a  dust  mask and overshoes.    


• In  the absence of  any other  information,  evacuate  to  1650 f t  (500 m) f rom the detonat ion 
s i te  in  a l l  d irect ions.  


• Check bat ter ies  and turn  on your  radiat ion detect ion instrument  pr ior  to  ar r iv ing at  the 
incident  scene.  


• You may not  be able  to  perform decontamination on-si te  if  a  large number  of  people are  
affected.  


• Removing outer  c lothing can el iminate  the major i ty of  contaminat ion.  
• For large incidents ,  i t  is  not  necessary to  re ta in runoff .  
• In i t ia l  monitor ing and decontaminat ion effor ts  of  individuals  a t  the scene should  


pr imar i ly focus on preventing acute  radiat ion effects  to  the affected individual .  Cross  
contaminat ion issues are  a  secondary concern,  especial ly i f  the contaminated area and 
number of  evacuees is  large.  


• Universal  precaut ions should  be used in  any s i tuat ion where the presence of  radioact ive 
mater ia ls  is  suspected to  help  prevent  the spread of  contaminat ion from injured vict ims to  
emergency personnel .  


• Protect  yourself  and others  f rom: 
• Direct  exposure to  radiat ion;  most  s ignif icant  for  h igh-energy gamma rays and beta  


par t ic les .  Keep as  great  a  dis tance as  possib le  f rom these radiat ion sources/areas.  The 
public  in  the immediate  areas should seek shel ter  indoors  rather  than s tay outs ide.  


• Inhalat ion/ ingest ion exposure,  which is  most  s ignif icant  for  a lpha emit ters .  A respirator  
for  responders  is  advised.  The publ ic  may hold  a  fo lded handkerchief  over  their  
mouths/noses.  


• Absorpt ion in  b lood via  cuts /wounds in  the skin.  Cuts/wounds should  be covered with  
clean clo th or  gauze to  reduce contact  with loose dust  and debr is .  


• Suggested re lease  levels  (assuming using a pancake GM probe at  1  inch from the 
radia t ion source) :  


• With contaminat ion up to  1 ,000 cpm,  al low individuals  to  leave;  instruct  them to  go home 
and shower .  


• If  the  event  is  large and if  adequate  decontaminat ion resources  are not  avai lable,  the  
re lease level  can be increased to 10,000 cpm.   Instruct  people to  go home and shower.  


• Send people  with  contaminat ion levels  greater  than 10,000 cpm to  a  designated 
decontaminat ion area.    


• People contaminated to levels  greater  than 100,000 cpm are l ikely to  have in ternal  
contaminat ion and should  be ident if ied  as a  pr ior i ty  for  fo l low-up for  in ternal  
contaminat ion.  


• Identify the region of  suspected highest  radiat ion,  and control  access to  th is  area.  Unless 
necessary to  save l ives,  do not  enter  th is  region.  


• Contact  radiat ion professionals .  A l is t  of  contact  numbers  for  s ta te  radiat ion control  
programs is  avai lable  in  Appendix  9.   The s ta te  radiat ion control  program or  s ta te 
emergency management agency may also  request  ass is tance from the Depar tment of  
Energy’s  (DOE) Radiological  Assis tance Program (RAP).  Contact  numbers  for  the  DOE 
regions are located in  Appendix 10.  
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ESTABLISH INCIDENT COMMAND 
 
Incident command unifies all emergency responders under a single command hierarchy.  In the 
years following the development of the incident command concept, its acceptance had become 
widespread; state and local officials are now expected to integrate their resources into the 
Incident Command Structure (ICS), consistent with the National Incident Management System 
(NIMS) when responding to emergencies, whether natural or man-made in origin.  ICS training 
is required for first responders and this document assumes that an ICS will be established 
following an RDD detonation. 
 


A staff member of the radiation control program should function as the Radiation 
Safety Officer in the Incident Command upon arrival at the scene.   
 


If feasible, establish the Incident Command Post at a location upwind with background radiation 
levels. If this is not feasible, use an area of less than 2 mR/hr and contamination levels less than 
1,000 cpm measured 1-2 inches from the ground with a pancake probe. Check with local/state 
radiation control personnel if it appears necessary to establish the Incident Command Post in a 
higher radiation/contamination area. 
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RADIATION DETECTED OR SUSPECTED 
 
If radiation is suspected by the presence of labels, shielded containers, placards, etc., radiation 
surveys are needed to determine if it is present and the nature and extent of the hazards involved.  


  


If you suspect radiation or your meter shows a positive reading (above 
background levels), assume you are in a radiation field. Always believe your 
instrument if it tells you radiation is present, but be cautious if the 
instrument indicates there is no radiation present.  Some instruments 
saturate (“peg”) and indicate low or no readings in a very high radiation 
field. 


If possible, wrap the probe and instrument with plastic wrap or place in a 
plastic bag (unless you are measuring alpha radiation) prior to use, to 
minimize contamination of the instrument. 


 
Some amount of radiation is always present in the environment. Radiation in the environment 
comes from both cosmic radiation, which originates in outer space, and from radioactive 
materials that occur naturally in the earth.  This is known as background radiation.  Background 
radiation does not require special safety controls. If radiation levels are at background levels, no 
special measures need to be taken.  Appendix 2 provides an overview of the types of radiation. 
  
When elevated radiation levels are suspected or detected, procedures should be established to 
control the scene to reduce radiation exposure to all individuals (including responders) and to 
reduce the spread of contamination.  Responders will need to safely rescue and treat injured 
persons.  Details about scene control and safe rescue are included in later sections of this 
handbook.  
 
Personal radiation dosimeters should be worn by responders, and should preferably be donned 
before arrival at the incident site. If personal electronic dosimeters are available and have the 
capability of setting alarms at preset radiation levels, the alarming points should be established 
based on the magnitude of the radiation event as determined by radiation professionals, and the 
activities of the person wearing the device.  
 
Alarm set points should be established before an event with input from your state/local radiation 
agency or during the event with the Radiation Safety Officer at the scene.  For the purposes of 
this document, assume 1 Roentgen (R) = 1 rad = 1 rem.  Suggested alarm setpoints for 
individuals going into the medium or high radiation zones (> 100 mR/hour) are 1,000 mR/hour 
and 5,000 millirem cumulative radiation dose. Suggested alarm set points for individuals not 
performing life saving or critical property protection activities are 100 mR/hour and 500 
millirem cumulative radiation dose. Note that an alarm doesn’t indicate the person needs to leave 
the area; it simply means the person needs to be aware of radiation levels in the area reaching a 
predetermined exposure rate, or that they’ve received a predetermined amount of radiation dose.  


 







  


 12


RADIATION DETECTION DEVICE BASICS 
There are several concepts that are important for responders to learn before using a radiation 
detection device: 
 
• Natural background radiation; 


• Measurement units and scales; 


• Calibration; 


• Limitations of the device;  


• Efficiency and units. 
 
Understanding these concepts will allow responders to properly use radiation detection devices 
and to interpret the readings correctly. 
 
 
Natural Background Radiation 
Background radiation varies in different parts of the world, but almost every radiation detection 
device will indicate that radiation is present whenever (and wherever) it is operating.  Over the 
course of a year, United States citizens are, on average, exposed to approximately 360 millirem 
of radiation, 80% - 90% of which is from background sources. Therefore, many radiation 
detection instruments, particularly those such as microR meters and pancake probes used to 
measure low levels of radiation, will indicate that radiation is present whenever they are 
operating.  
 
To accurately detect an increase in the amount of radiation (and radioactive contamination) in an 
environment, it is important that responders turn on the radiation detection device (instrument) 
and establish and record a reading before beginning a survey. Take background radiation 
measurements in an area that you know is far from the radioactive source, and is free of 
contamination.  For example, you may take a background reading at your base station before you 
leave, or even in your vehicle en route to respond. 
 


When first responding to an RDD, always remember that accuracy of the 
radiation measurement is not as critical as verifying that radiation is present.  
Even if the initial reading is not precise, you may be able to make a quick 
determination of where the high and low radiation areas are, and determine 
which areas are most contaminated. Later, when more radiological support 
has arrived at the scene, more accurate measurements can be obtained. 


 
 
Units 
Radiation detection devices may provide readings in a number of different units, including 
counts per minute (cpm), Roentgen per hour (R/hr), milliRoentgen per hour (mR/hr), 
microRoentgen per hour (μR/hr), or millirem per hour (mrem/hr). These units and prefixes are 
defined in the Primer on Radiation Measurements located in Appendix 3 of this handbook. Since some 
radiation detection devices may have more than one scale on their faceplate, it is important to be 
aware of which set of measurements, or scale, you are reading. For emergency response 
purposes, the differences between rem and Roentgen (R) may be ignored.  For the purposes of 
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this document, assume 1 Roentgen (R) = 1 rad= 1 rem.  Prefixes are important, however. Make 
sure you know whether the readings are in Roentgen (R), milliRoentgen (1/1000 Roentgen or 
mR), or microRoentgen (1/1,000,000 Roentgen, or μR).  
Note:  Throughout this document, conventional units of measure are used.  International SI units and a 
conversion table are provided in Appendix 3. 
 
 
Calibration  
All instruments used to measure should be routinely calibrated, or checked, to determine the 
accuracy of their readings.  To use a simple illustration, think of calibration as a way of making 
sure that your radiation detection device registers a reading of “five units” when you, in fact, 
have five units worth of exposure.  Calibration of radiation detection devices can be done by the 
manufacturer or other licensed calibration facility and is usually performed at least every two 
years. Calibration frequency increases the confidence level in the reliability of the equipment. 
Radiation instruments are generally quite reliable over long periods of time.  
 
A method for determining that an instrument is reasonably calibrated is to perform a field check 
of basic instrument operation using a small radioactive source, also known as a “check source,” 
every time the instrument is turned on. The check source response should have been recorded 
shortly after calibration, but even if it was not, the field check will ensure the instrument is 
capable of detecting radiation. It is far better to have a simple instrument that indicates a 
potential presence of radiation, even if it doesn’t accurately “measure” it, than to have no 
instrument at all. 
 
 
Limitations of the Device   
A variety of physical factors may limit the ability of your radiation detection device to provide 
accurate, consistent, and reproducible readings of the amount of radiation in a given 
environment. Examples of some of these limitations are described below. 
 
• A pancake probe can only measure up to approximately 400 mR/hr (0.4 R/hr), and a sodium 


iodide (NaI) probe can only measure up to about 200 mR/hr (0.2 R/hr).  When these probes 
are used in higher radiation fields, the instrument indication may “peg” (go off-scale), or may 
even indicate zero radiation.  Be very cautious if a radiation detection device indicates there 
is no radiation present.  


 
• Most routine ion chambers will measure to a maximum of 50 R/hr; more specialized 


equipment is required to measure higher exposure rates.  
 
• Check the instrument manual or contact the manufacturer to find out how to operate the 


instrument in high radiation fields. 
 


• Most instruments are calibrated using a Cs-137 source, so if Cs-137 is the nuclide being 
measured in the environment, the measurement provided by your radiation detection device 
would be the most reliable for that nuclide.  If another nuclide is being measured, the 
measurement may be quite inaccurate. For example, a 1” x 1” NaI probe calibrated to a Cs-
137 source may:  
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o Under measure the amount of radioactive cobalt 60 by about 50%; 


o Over measure the amount of iodine 131 by about 500%; and 


o Over measure the amount of thallium 201 by about 1000%.  


 
Efficiency 
Radiation detection instruments consist of two parts: the meter and the probe.  Probes, which are 
held near the suspected source of radiation, vary in size and shape, as well as in the type of 
radiation they detect. Some probes detect particular radionuclides better than others.  
 
No instrument detects all the radioactivity present; one must therefore correct the instrument 
reading using an “efficiency factor” in order to estimate the true amount of radioactivity present. 
The efficiency of a probe is the percentage of the radioactivity present that the probe is likely to 
detect. For example, if the efficiency of a pancake probe for cesium-137 (Cs-137) is 15%, that 
probe is only detecting 15% of the Cs-137 that is present. In an initial response situation, 
responders may only be looking to map contamination or to grossly locate a radioactive source.  
Therefore, knowing the instrument efficiency may not be necessary, and an instrument with even 
a 15% efficiency can be very effective in mapping or locating radiation.  
 
The efficiencies given in the next section are typical for the type of probe noted, and apply to 
measurements made under “ideal” conditions; actual detection efficiency will likely be less for 
field measurements.  Individual manufacturers can provide efficiencies for their probes for 
measuring various radionuclides under "ideal" conditions.   
 
 
Efficiency and Units 


  


The use of disintegrations per minute (dpm) (rather than counts per minute – 
[cpm]) is preferred because actual activity (quantity) of the radioactive 
material present can be calculated from dpm.  


 
Many radiation detection instruments read in cpm.  As the cpm reading varies from probe to 
probe, depending upon the efficiency, you may need to convert a cpm reading to dpm to 
accurately communicate radiation information outside your organization. 
 
In any case, it is very important to indicate if the readings are in cpm or dpm to allow radiation 
control personnel to better understand the amount of radioactive material present.  We illustrate 
below how to convert cpm into dpm and then calculate microcuries (μCi*) of activity from dpm. 


 
dpm = cpm ÷ Instrument Efficiency 


Activity (microcuries) = dpm  ÷ 2.22 x 106   
One (1) microcurie = 2.2 x 106 dpm 


For example, if the efficiency for a Cs-137 source using a pancake probe is 15%: 


dpm = cpm ÷0.15 and   *μCi = dpm ÷ 2.22 x 106  


*where μCi denotes microCuries (1/1,000,000 Curies (Ci))  
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Figure 3. 
Ion Chamber 


RADIATION DETECTION INSTRUMENTS 
Note that illustrations of a particular make or model instrument in this document are not to be construed as either 
an actual or implied endorsement of that instrument.  Illustrations are offered simply to provide examples of what 
an instrument or probe may look like. 


Meters   
General Purpose Survey Meter 
Some instruments allow various probes, including those 
shown in this section, to be attached to a general-purpose 
survey rate meter to allow them to measure different types 
of radiation.  Some have an internal fixed detector. The 
scale of an instrument may read in milliRoentgen (mR), 
Roentgen (R), milliSievert (mS) or Sievert (S) per unit of 
time (typically per minute or second), or it may read in 
counts per minute (cpm or c/m).  Some rate meters may 
have more than one scale.  
 
Note that a survey rate meter may not be accurate unless the 
instrument was calibrated using the same radionuclide that is being measured, and with 
the same detector probe used during calibration. An instrument that can be used for 
measuring exposure rate without concern for compensating for the source used in 
calibration is the ion chamber described below.  


 
Ion Chamber or Energy Compensated Geiger-Mueller (GM)  
The ion chamber is the most accurate instrument for measuring 
radiation fields for radiation protection purposes. However, both 
an ion chamber and an energy compensated GM are good 
instruments for measuring exposure rates, because both are 
relatively insensitive to different radionuclide energies. This makes 
them a better choice than the pancake GM or Sodium Iodide (NaI) 
detector for measuring mR/hr.  However, they are not as sensitive 
as a rate meter equipped with a pancake GM or NaI probe for 
detecting low exposure rates, and this makes them less desirable as 
a contamination monitoring instrument for individuals. 
 
The ion chamber is the instrument of choice for setting up 
boundaries, and will measure gamma, x-ray, and beta if equipped 
with a beta window. A typical ion chamber will measure up to 20-
50 R/hour, although there are also ion chamber instruments designed for very high 
radiation levels.  An energy compensated GM is typically capable of measuring a broad 
range of radiation levels.  
  


 
Probes 


Pancake Probe (Pancake GM) 
A Geiger Mueller (GM) pancake probe can detect alpha, beta, or gamma radiation, and is 
very efficient at detecting beta radiation. The probe begins to be less accurate as the count 
rate increases above 100,000 cpm, and around 400,000 cpm will respond low by a factor 
of about three, making their use at count rates greater than 400,000 cpm inadvisable. 


Figure 2.  General 
Purpose Survey Meter 
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Figure 4.  Pancake Probe 


 The pancake probe is best used for detecting low 
levels of radioactive contamination on people or on 
surfaces. When it is used to detect gamma radiation 
using a mR/hr scale, it is possible to use it in a way 
that discriminates whether beta radiation may also be 
present. This is accomplished by taking a 
measurement with the open window, then turning the 
probe over and positioning its back toward the surface being monitored.  Gamma radiation can 
penetrate the metal back of the probe, but the beta will be shielded, and a substantial difference 
between the two readings will indicate the presence of a mixed beta/gamma field. 
  
A GM pancake probe is not energy compensated, meaning that it will only read mR/hr 
accurately for the radionuclide with which it was calibrated (normally Cs-137), but may 
be inaccurate by up to a factor of five for other radionuclides.  
 
Typical background readings made with this probe will vary, but are generally in the 
range of 25-75 cpm.  Under ideal conditions, and with the face of the uncovered probe 
held ½ to 1 inch from the surface being measured, some efficiencies for the probe used 
with the radionuclides shown are approximately: 
  


  Cesium 137       
Cobalt 60          


15%  
10%  


 Iridium 192  
Strontium 90  


15% 
30% 


 
Alpha Scintillator 
An alpha scintillator probe is used for detecting alpha radiation and is preferred over a 
Geiger Mueller pancake probe when alpha radiation 
is suspected.  This is because a pancake probe has a 
much lower efficiency for alpha emitters and is of 
limited use. For americium 241, under ideal 
conditions, an alpha scintillator probe will only 
detect about 20% of what is present, and a pancake 
probe will be about 10 times less efficient. 
 
An important note with respect to alpha radiation is that the measurement must be made 
as close as possible to a contaminated surface making sure that the probe is not in contact 
with the surface.  Ideally, a measurement must be made with the probe surface held no 
more than about ⅛ to ½ inch away from a dry, relatively clean surface. This is because 
alpha particles will lose energy as they travel, and most will only travel a maximum of 
one to two inches.  Alpha particles are easily shielded from measurement by a piece of 
paper, air, or wet, damp and dust laden surfaces. 
 
Sodium Iodide Probe  
A sodium iodide (NaI) probe will only detect gamma radiation. It is useful for detecting 
very low levels of gamma radiation, and can be used in radiation fields up to about 200 
mR/hr. 


 
 
 


Figure 5.  Alpha Scintillator
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Figure 7. Radionuclide 
Identifier


Figure 6.  Sodium 
Iodide Probe 


The sodium iodide probe is useful for detecting the presence of low-level gamma 
radiation and for locating radioactive sources.  In some cases, it is useful for surveying 
people, property, and the environment.  
 
Background radiation can vary significantly from location to 
location, and  these variations can be further impacted by the size of 
the sodium iodide crystal used in the probe.  The range of “typical” 
background readings will depend on location and size and thickness 
of the crystal in the probe. Some examples of background 
measurement variation due to crystal size are: 
 


• 1” x 1” crystal: 1,000-5,000 cpm 


• 2” x 2” crystal: 5,000-25,000 cpm  


• 1” x 1 mm crystal:  200-400 cpm.  
 
While a pancake GM probe is better able to detect low levels of contamination on people 
and surfaces than a NaI probe, the NaI probe will nonetheless be a useful tool for 
contamination monitoring in an RDD event due to the anticipated levels of contamination 
that may be encountered. 
 


Other Instruments 
Radionuclide Identifier 
A radionuclide identifier (also known as a multi-channel 
analyzer or MCA) can identify the gamma emitting 
radionuclide(s) present. It accomplishes this identification by 
analyzing characteristic energy peaks from a radionuclide and 
comparing it to a library of stored information. However, great 
caution is advised, because no identifier is correct 100% of the 
time, and further analyses may be necessary for proper 
identification of a source. Several radioisotopes emit gamma 
rays with  energies that are similar or overlapping, or the 
radionuclide may not be available for comparison in the 
library. These are delicate instruments that are sensitive to 
abrupt changes in temperature and humidity. Additionally, 
radionuclide identifiers cannot identify a pure alpha or beta emitting radionuclide unless 
there is an associated gamma emitter from one of its decay products. Consequently, 
radionuclide identifiers may sometimes misidentify the radioisotope. 
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Figure 9. Direct  
Reading Pocket Dosimeter 


Electronic Dosimeters 
Electronic dosimeters, also called personal dosimeters, or 
“pagers,” can be used to measure an individual’s exposure to 
radiation. They can also be used, to a limited extent, for 
detecting and measuring radiation. Generally, they may have 
a small sodium iodide, GM or solid state detector inside. 
Most can be used in either an exposure rate mode, which 
gives exposure per unit time, or in an integrated exposure 
mode, which will measure the accumulating exposure to the 
device until it is turned off or reset. Often they have an 
alarm that can be set to alert the user to a preset radiation 
level or a cumulative exposure. Note that many of these devices have limitations when 
worn  in a high radiation field.  
 
Direct Reading Pocket Dosimeter 
The direct reading pocket dosimeter is a  charged 
ionization chamber designed to measure a total dose 
received from moderate to high levels of gamma 
radiation. These instruments use a small quartz fiber 
electroscope as an exposure detector and indicator. An 
image of the fiber is projected onto a film scale and 
viewed through the eyepiece lens.  These are small 


simple devices that allow the user to effectively track 
their dose provided the dose(s) is recorded, the 
chamber is properly re-charged prior to its use, and is 
frequently monitored during use to avoid full 
discharge. 
 
Neutron Detectors/REM Ball 
 A REM ball is a relatively large 
instrument that measures neutron dose 
rates. They are usually only available 
to radiation control program staff. It is 
very unlikely that first responders will 
need to detect neutrons, because 
neutrons are not considered to be a 
significant threat in  a “dirty bomb.” 
Some radiation detection instruments 
also include a neutron detector; 
however they only provide information on whether neutron radiation is present or not, 
and do not provide dose rate measurements.  
 


Figure 8.  Electronic 
Dosimeters 


Figure 10.  Neutron Detectors and REM Ball
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Radiation Portal Monitor   
A radiation portal monitor is a system designed for rapid 
screening of people in the event of a radiation incident.  
They are similar to the portal monitors that people walk 
through at airports, but these are designed to detect low 
levels of radiation. They are constructed so people can 
walk through them, or be in a wheelchair or on a 
stretcher. Some come with a vehicle adapter so vehicles 
can be driven through. They often use long plastic 
scintillation detectors that can generally detect less than 
one microcurie of cesium 137. The use of a portal 


monitor can significantly decrease the time needed to survey large numbers of people. 
      


Figure 11.  Radiation 
Portal Monitor 
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CONTROL THE SCENE AND ESTABLISH “SAFE” AREAS 
 


Incident Command will need to quickly gain control of the scene of an RDD explosion and 
establish “safe” areas in order to protect responders and the public from unnecessary exposure to 
radiation.  This will involve setting “decision area boundaries,” controlling access, and surveying 
people and objects to determine if they are contaminated with radioactive materials.  (Included in 
the appendices are an Initial RDD Incident Form and instructions for workers performing a 
contamination survey, along with a form for recording contamination on individuals.) 


 
Unfortunately, no official guidance exists as to what levels of radiation should be used to 
demarcate one zone from the next.  This document provides guidance for proposed values to be 
used when radiation control program staff are not yet at the site, and responders have limited or 
no radiation detection instrumentation. These are recommendations.  Because individual states 
may adopt different values, it is important that responders consult with their local/state radiation 
control staff and become familiar with the specific values recommended by their state. 


 
It is important to note that there may not be an orderly progression from low exposure to high 
exposure, especially near the blast area. It is likely that there will be multiple “hot” spots, which 
may result in higher radiation fields within areas that generally have lower radiation levels. The 
opposite may also occur. Because the deposition of the radioactive material is likely to be in a 
relatively uneven pattern, it may not be possible to have well-defined boundaries. 


 
Responders will be extremely busy controlling the scene, rescuing victims, evacuating non-
injured people, etc. Examples of data collection tools that can be used to rapidly document an 
initial site survey and initial details of the incident are provided. Completing these forms at the 
scene will be useful as they can provide your radiation control program staff with information to 
determine priorities and better provide assistance with zone re-definition, surveys, 
decontamination, etc.  Examples of these forms can be found in the Forms and Handouts section 
of this document and also on the enclosed CD, to be adapted as necessary. 


 
 


DEFINITION OF THE RADIATION AREA BOUNDARIES  
  OR “DECISION POINTS” 
In order to control the scene the first 12 hours following the detonation of an RDD, responders 
must define their radiation boundaries or decision points. These radiation decision points are 
demarcations of various radiation levels, which will be helpful in defining the types of activities 
and the time limitation that responders can stay in order to limit their radiation exposure. They 
will also help prioritize activities.  The location and exposure rates of the radiation decision 
points will depend on the physical size of the impacted area.  


 
The guidelines for radiation exposure following the detonation of an RDD are anticipated to be 
greater than those traditionally used when responding to transportation accident involving 
radioactive materials.  The number of radiation areas or zones will depend on the event.  It is 
possible that some events will result in the definition of only two areas, while others may require 
more.   
 
The proposed boundaries or decision points presented in Figure 12 are provided for guidance. 
For a very large area, it may be difficult to set up a Low Radiation boundary at values smaller 
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than 10 mR/hr within a reasonable distance of the epicenter of the blast, but if possible it should 
be set as low as practical.  Note that the shape of the zones presented in Figure 2 is for 
illustration purposes only, since, as previously stated, the distribution of contamination may not 
follow an even pattern. 


 
To better control activities at the scene, responders may define additional boundaries at 100 
mR/hr and 1000 mR/hr. If necessary, an extreme caution zone should be established within the 
high radiation zone, to highlight the fact that there may be situations where the radiation levels 
near the epicenter of the blast may be higher than 10,000 mR/hr (10 R/hr).  If responders need to 
enter this area to rescue people, their time should be limited to the most critical activities and 
dosimetry should be provided. Time spent in this area must be limited, in order to avoid Acute 
Radiation Syndrome (see Appendix 8). 


 
 
SETTING UP ZONES WHEN INSTRUMENTATION IS NOT AVAILABLE 
 


It is possible that first responders may respond to a dirty bomb event without radiation detection 
instruments.  If that is the case, the following guidance should be used: 


 
• Rescue all injured persons, using triage protocols, moving personnel, as feasible, from the 


immediate blast area/explosion epicenter in an upwind direction; 


• Evacuate all non-injured persons as soon as possible, preferably to a location up-wind from 
the immediate blast area /explosion epicenter for follow-up; 


• Establish an evacuation zone of about 500 meters in radius centered on the explosion center 
(1650 feet or approximately 2.5 city blocks). 


• Minimize time within this zone to lifesaving and critical property mitigation activities. 


• Request radiation detection teams from nearest jurisdiction to assess radiation levels and 
establish decision area boundaries.  
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Figure 12.  Radiation Zones 


 
 
SETTING UP ZONES WHEN INSTRUMENTATION IS AVAILABLE 
 


If radiation detection instrumentation is available, rescue and evacuate as noted above.  Establish 
radiation zones as described below: 


  
• Turn on and select the highest scale on the exposure rate meter (if using an instrument that 


doesn't auto scale). 


Starting on the highest scale is contrary to routine procedures, and is done 
to avoid saturating the instrument.  A saturated instrument may not indicate 
the presence of radiation.  


 
If the meter doesn’t measure any radiation, go to the next lower scale, and continue going to 
a lower scale until radiation is detected or you are using the lowest scale. Make sure you wait 
for the instrument to stabilize when changing between scales.    
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• Survey the area and switch to a higher scale as needed, as you approach the blast vicinity;   
 


• When the exposure rate approaches 100 mR/hr, establish a boundary for the medium 
radiation zone; 


 
• Continue walking toward the blast vicinity, when the exposure rate approaches 1,000 mR/hr, 


establish a boundary for the high radiation zone; 
 


• Unless there is a critical need to gain access to an area (e.g., searching for victims for 
rescue and lifesaving, or assessing critical damage to a structure that may present a 
significant hazard to surrounding buildings or people), one should not conduct a 
radiation survey past the point where 1,000 mR/hour is measured. Surveys conducted 
in areas where exposure rates exceed 1,000 mR/hour should be performed with great 
caution, and surveys in areas exceeding 10,000 mR/hour should be conducted only 
when justified by great need; 


 
• Continue the radiation survey if there is a need to do so into the high radiation zone. If the 


exposure rate approaches 10,000 mR/hr, establish an extreme caution zone; 
 


• If feasible, establish the Incident Command Post at a location upwind with background 
radiation levels. If this is not feasible, use an area of less than 2 mR/hr and contamination 
levels less than 1,000 cpm measured 1-2 inches from the ground with the pancake probe. 
Check with local/state radiation control personnel if it appears necessary to establish the 
Incident Command Post in a higher radiation/contamination area. 


 
The following activities may be conducted by the state/local radiation control staff upon arrival 
at the scene: 
 
• Conduct surveys and adjust radiation zone boundaries as necessary (verify/redefine 


contaminated area); 


• Identify radioisotopes; 


• Establish initial monitoring and decontamination guidelines for the responder contamination 
control point near the outer boundary of the low radiation zone; 


• Provide guidelines for monitoring and decontamination of victims (including first 
responders); 


• Provide guidelines for a remote monitoring and decontamination station for evacuees in a 
low radiation and contamination background area, preferably a background area, but at least 
in an area with less than 1,000 cpm contamination with a pancake GM, measured 1-2 inches 
from the ground, generally upwind of the epicenter of the blast zone; 


• Provide technical support to medical personnel; 


• Provide technical support to Public Information Officer; 


• Perform dose assessments; 


• Develop protective action recommendations. 







  


 25


CONTROLLING TIME IN THE RADIATION ZONES 
In addition to defining the radiation decision points or boundaries, responders will need to define 
the various radiation zones.  The goal of defining the zones is to simultaneously minimize 
unnecessary exposure to radiation and allow prompt, efficient rescue of victims and preservation 
of critical properties. Once the threat to critical infrastructures and human life is over, 
“exclusion” zones should be established at levels far lower than the ones indicated during the 
immediate response. Note that for most RDD scenarios, if one is outside the immediate blast 
zone, one is most likely to be outside of the most severe radiological conditions. 
 
Controlling radiation exposure to responders should be the critical goal of emergency response 
planning.  This goal may be achieved by developing strategies designed to limit the length of 
time that individual responders are exposed to elevated radiation levels.  The maximum duration 
of exposure to radiation that a responder should have is termed “stay time.” Stay time is 
calculated by dividing the total allowable dose by the exposure rate.  For the purposes of this 
document, assume 1 Roentgen (R) = 1 rad = 1 rem. 
 
For example, if the total allowed dose for lifesaving is 50,000 mrem, the total accumulated stay 
time in a 10,000 mR/hr field is 5 hours. 
 
  50,000 mrem = 5 hours 
  10,000 mR/hr 


The stay time calculation thus gives a quick 
estimate of the total amount of time that a first 
responder should spend in an area having a given, 
measured radiation level. The radiation zones and 
decision points (boundaries) are shown in Figure 
12, and repeated here in a smaller version, and 
Table 1, and the radiation zones with suggested 
activities for each zone are shown in Table 2. 


 
One should use either the maximum radiation 
exposure level allowed in the zone as the reference 
for stay times, or use actual measurements as the 
basis for stay times. 
Note:  Throughout this document, conventional units of 
measure are used.  International SI units and a conversion 
table are provided in Appendix 3.  


Table 1.  Radiation Zones and Boundaries 


Boundary Between Zones Radiation Exposure Rates 


 mR/hr R/hr 


Extreme Caution and High Radiation 10,000  10 


High and Medium Radiation 1,000 1 


Medium and Low Radiation 100 0.1 


Low Radiation  < 10 < 0.01 
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Table 2. Radiation Zones and Suggested Activities 
for Each Zone During the First 12 Hours 


 
Decision 
Exposure 


Rate 


mR/hr 


Radiation 
Zones 
mR/hr 


Activities Total 
Accumulated 
Stay Time for 
First 12 Hrs * 


Background Uncontrolled No restrictions. The best location for Incident Command 
and decontamination activities. 


Unlimited 


 < 10  Low-
Radiation 


Zone 
< 10 -100  


If feasible, restrict access to essential individuals. Initial 
decontamination of first responders should occur near 
the outer boundary of this area. Uninjured personnel 
within this zone at the time of the RDD explosion can be 
directed to proceed directly home to shower if resources 
do not permit contamination surveying at the scene. (For 
RDDs containing up to ~1000 Ci, this may be the only 
zone that exists.) 


Full 12 
Hours 


 100  Medium-
Radiation 


Zone 
100-1000  


Restrict access to only authorized personnel.  Personal 
dosimetry should be worn. Serves as a buffer 
zone/transition area between the high and low radiation 
zones. People within this zone at the time of the 
explosion should be surveyed for contamination before 
being released.  (For RDDs up to ~ 10,000 Ci, this may be 
the highest radiation zone that exists.) 


5 - 12 Hrs 
(12 Hrs for 


critical 
property 


and  
lifesaving 
activities) 


 1000 High-
Radiation 


Zone 
1000 - 


<10,000  


Restrict access to authorized personnel with specific 
critical tasks such as firefighting, medical assistance, 
rescue, extrication, and other time- sensitive activities. 
Personal dosimetry should be worn.  People within this 
zone at the time of the explosion should be surveyed for 
contamination before being released. 


30 minutes 
– 


5 Hours 


 10,000 Extreme 
Caution 


Zone 
≥ 10,000 


This area, located within the high radiation zone, is 
restricted to the most critical activities, such as 
lifesaving.  Personal dosimetry required, although one 
monitor for several responders is acceptable if they 
remain near the person with the monitor. Limit time 
spent in this area to avoid Acute Radiation Sickness. 
People within this zone at the time of the explosion must 
be surveyed for contamination before being released. 


Minutes to 
a few hours 


Responders may find, in an extreme case, that a large source of radiation with radiation levels of 200,000 mR/hr (200 R/hr) or 
more is involved.  Should you encounter radiation levels this high, immediately turn back and inform the Incident 
Commander. Entry into these areas should only be made at the direction of the Incident Commander in consultation with 
the Radiation Safety Officer for lifesaving activities, and only for very short time periods (minutes). 


* Total Stay Time is calculated by dividing total allowed dose by exposure rate. For example, if total allowed dose for 
lifesaving is 50,000 mrem, Total Stay Time in a 200,000 mR/hr field is 15 minutes.           


                                       


 


 
NOTES:  
• If feasible, Incident Command and other administrative control functions, triage area, and contamination monitoring area 


should all be located outside the low radiation zone. Preferably these functions will be located upwind of the RDD site in 
an area of natural background radiation and no contamination. If not practical, seek areas with minimum radiation and 
contamination levels, preferably with contamination levels less than 1,000 cpm using a pancake GM, measured 1-2 
inches from the ground surface, and radiation levels near background for contamination monitoring, and less than a few 
mR/hr for other activities. 


• Discuss other alternatives with local/state radiation control program staff.  
• If staff resources allow, use a pancake GM probe to define the 10,000 cpm boundary (1,000 cpm if feasible) outside of 


the low radiation zone, and restrict nonessential personnel from this area.  It is desirable to control access to this area, 
and to survey personnel leaving this area for contamination before being released for other activities in order to 
minimize nuisance contamination spread. 


Personal dosimetry is also recommended for workers in the low radiation area.   


Note:  This table is also available in the Forms and Handouts section and on the CD. 
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DOSE GUIDELINES 
The purpose of dose guidelines is to ensure that certain critical doses are not exceeded, thus 
providing some protection from serious harm from radiation, and also help manage doses to 
levels that are as low as reasonably achievable (ALARA). The dose guidelines presented here are 
recommended for instances where the radiation control program staff have not yet arrived to the 
scene, and may be modified by the radiation staff upon arrival.   
 
If local and or state radiation control program staff are at the scene, they will help track and plan 
activities in high radiation areas to minimize doses to the responders. Radiation dosimeters 
should be worn for entries into all radiation zones.  Exception can be made for the low radiation 
zone; however, if radiation dosimeters are not available, survey instruments and timekeeping 
must be utilized to track and record doses. The turn-back values have also been provided as 
general guidelines to minimize doses as much as possible. 
 
The turn-back exposure rates and dose guidelines are given in Table 3.  Table 3 also lists the 
emergency worker dose limit.  The emergency worker dose limit is a concept that is used in 
radiological emergency response activities during an accident at a nuclear power plant.  
Emergency workers usually include law enforcement staff tasked with checkpoint control, bus 
drivers assisting with evacuation of the general public, etc. It is anticipated that following an 
RDD, in addition to the responders there will be other people assisting the victims.  The 
emergency worker dose limits are provided here for completeness.  Ideally, it is expected that 
other emergency responders will be available to assist in rescue operations, such that staff 
rotation can take place, and doses can be minimized.  We encourage you to consult with your 
state/local radiation office to obtain specific guidelines. 
 
Some form of recordkeeping of exposure should be maintained.  This may include dosimetry 
records or basic recording of personnel assignments and time spent in various zones.  If this is 
not feasible during the response phase, an effort to obtain this information should be made as 
soon as possible after critical needs are met and before personnel leave the site.  At a minimum, 
contact information for responders should be recorded.  If possible, this effort should be 
coordinated with the Radiation Safety Officer.  
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Table 3. Turn-Back Exposure Rates and Dose Guidelines 
 


Activities Suggested Turn-Back 
Exposure Rates 


Guidelines for 
Total Accumulated 


Dose 


Increased Cancer 
Risk 4, 5 


Emergency worker 
dose limit 


Follow Radiation Safety 
Officer instructions 


5,000 mrem1 
 
 


0.4 % 


Non-lifesaving 
activities (major 
critical property 
protection) 


10,000 mR/hr 10,000 mrem 
 
 


0.8 % 


Lifesaving activities 200,000 mR/hr2 


 Extreme Caution 
50,000 mrem 3 


 
4 % 


 


1 Note that the 5000 mrem dose guideline represents the standard occupational dose limit for one year.  
2 Specific approval and controls required to exceed this turn-back exposure rate. 
3 The 50,000 mrem dose guideline is a level where minor effects from short-term radiation exposure are 
possible.  Note that this guideline applies to a once-in-a-lifetime event. 


4 Increased lifetime risk of a fatal cancer. It does not mean that the person will get cancer.  For more 
information see Appendix 7. 


5 NCRP Commentary 19, NCRP 138 
 
 
Guidance on Radiation Exposure 
This guidance may be used in the absence of specific instructions from the local or state radiation 
control program. 
 
• Optimally, personnel dosimeters should be provided to all emergency workers.  
 
• When responding to an RDD event, responders may find themselves in areas having 


radiation levels in excess of 1,000 mR/hr (1 R/hr).  This is the point where the high radiation 
zone should begin.  Only authorized individuals assigned specific tasks and stay times, and 
preferably provided with alarming dosimeters, should conduct emergency response activities 
within this zone (or higher radiation zones).  These individuals should limit their time spent 
within this zone to accomplishing only their assigned duty or task. 


 
• Some RDD events may involve large sources of radiation, or radiation sources that remain 


concentrated within a small area.  This could result in radiation levels exceeding 10,000 
mR/hr (10 R/hr). This is the point where the extreme caution zone begins. Responders may 
need to perform lifesaving or non-lifesaving (such as critical property protection) activities in 
such areas in order to protect large areas or populations outside the immediate disaster area. 
To minimize a responder’s risk of developing Acute Radiation Syndrome, time spent 
working in the extreme caution zone must be strictly limited (minutes to a few hours). 
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• Responders working in an area where radiation levels are 10,000 mR/hr  (10 R/hr) for a total 
time of one hour receive a total body dose of 10,000 mrem (10 Rem), the dose guideline for 
critical non-lifesaving activities presented in Table 3. Alternatively, the same responder 
could enter the same area for four 15-minute intervals, or for two 30-minute intervals before 
the critical non-lifesaving dose guideline of 10,000 mrem (10 Rem) is reached. 


 
• Acute Radiation Syndrome (ARS) is caused by exposure of the entire body (or large portions 


of it) to high doses of radiation over a short period of time.  The effects on the bone marrow, 
the gastrointestinal tract, and the nervous system will depend on the radiation dose received.  
One way to minimize the risk of developing ARS is to decrease the duration of exposure to 
radiation.  (See Appendix 8). 


 
• Responders may find, in an extreme case, that a large source of radiation with radiation 


levels of 200,000 mR/hr (200 R/hr) or more is involved.  Should you encounter radiation 
levels this high, immediately turn back and inform the Incident Commander. Entry into 
these areas should only be made at the direction of the Incident Commander in 
consultation with the Radiation Safety Officer for lifesaving activities, and only for very 
short time periods (minutes). 


 
Note:  Appendix 7 discusses health effects of radiation exposure.
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RESCUE INJURED 
 
For outdoor explosions area, most of the airborne radioactive dust will have settled to the ground 
within about 10 minutes.  Individuals not wearing protective clothing and a respirator when 
entering a radiation hazard area should wear a dust mask and overshoes. 


 
Assess and treat life-threatening injuries immediately. 


Treatment of such patients takes priority over all other activities, including 
decontamination. Do not delay advanced life support to assess contamination 
status.  Perform routine emergency care during extrication procedures.   


 


Methods for handling contaminated victims will vary depending on the medical condition of the 
individual. Guidance for conducting lifesaving and rescue operations, and for personal protective 
equipment needed by responders, is provided at the U.S. Department of Energy Transportation 
Emergency Preparedness Program (TEPP) website: 


http://web.em.doe.gov/otem/program.html 
 
For patients with non-life-threatening conditions: decontaminate if not medically 
contraindicated, then treat.  Decontamination procedures are detailed in the next section.   
 
Uninjured contaminated persons should NOT be directed to a medical facility;  contamination is 
NOT an immediate medical issue when there are no physical injuries.  External contamination 
for an incident involving an RDD will not likely be a significant health risk. 
 
Externally irradiated patients are not contaminated. Exposure without contamination requires no 
decontamination.  For more information on exposure versus contamination, see Appendix 5.   
 
Contaminated patients who do not have life threatening or serious injuries may be 
decontaminated on-site or at a designated decontamination center.  If patients are not going to a 
medical facility for treatment, it is acceptable to decontaminate to 10,000 cpm on a Pancake GM 
(0.05 mR/hr using a gamma detector) and direct the patient to proceed directly home to 
shower/wash.  A "How to Perform Decontamination at Home" sheet is included in this document in the 
Forms and Handouts section and on the CD.  Establishing higher decontamination limits may be 
necessary depending on the number of patients and the decontamination resources available.   


The following guidelines apply to responders tasked with emergency medical management and 
may include EMS staff. 
 
• Rescuers (i.e., fire department) should move victims out of the hazard area to a low radiation 


area. Move victims away from the radiation hazard area using proper patient transfer 
techniques to prevent further injury.  Stay within a controlled area if contamination is 
suspected. 


 
• Victims should be monitored at the control line for possible external contamination only after 


they are medically stable.  Radiation levels significantly above background are strongly 
suggestive of the presence of contamination.   



http://web.em.doe.gov/otem/program.html
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• Irrigation or washing of skin with lukewarm water and a mild soap is effective for initial 
decontamination. It is not necessary to collect the water that was used for decontamination.  
However, if possible, do not let the water contaminate other persons or equipment.   


 
• Expose wounds, decontaminate with gentle irrigation, and then cover with sterile dressings.  


Priority efforts should be directed to decontamination of open wounds by rinsing with ample 
water before applying the dressing.  Do not use irritants or methods that may abrade the skin, 
as this could result in internal contamination.   


 
• Flush eyes with water or sterile saline if there is indication of eye contamination.   


 
• Removing the contaminated person's outer clothing may reduce external contamination by up 


to 90%. Holding one’s breath while removing contaminated clothing over the head will 
reduce the possibility of breathing radioactive particles.  Place such items in a plastic bag 
(double bag if possible to minimize the potential for bag breach) and label with the person’s 
name and location (incident site).  These items may be used later for dose assessment or legal 
evidence.   


 
• To minimize contamination spread at hospitals, attempt to decontaminate to levels below 


1,000 cpm using a Pancake GM, but only if such decontamination efforts do not interfere 
with patient medical treatment.  


 
• Move the ambulance cot to the clean side of the control line and unfold a clean sheet or 


blanket over it.  Place the victim on the covered cot and package for transport.  Do not 
remove the victim from the backboard if one was used. 


 
• Package the victim by folding the stretcher sheet over and securing the patient in the 


appropriate manner.  This reduces the spread of contamination to the ambulance. 
 
• If possible, the ambulance should be lined with plastic or “chux” (absorbent pad on one side, 


and plastic on the other), so that contamination can be more easily removed. 
 
• Before leaving the controlled area, responders should remove protective clothing at the 


control line. If possible, victims should be transported by personnel who have not entered the 
controlled area.  Ambulance personnel attending victims should wear gloves and a dust mask 
if available. 
 


• Notify proper authorities in the hospital.  Let the hospital know that you are dealing with 
radiation incident victims, and provide an estimate of the number of individuals, their 
medical conditions, any known radiological information, and an estimate of your arrival 
time.  Ask for any special instructions the hospital may have.  You may be directed to an 
entrance other than the routine emergency department entrance for the purposes of 
radiological contamination control. 


 
• Transport the victim to the hospital.  Follow the hospital’s radiological protocol upon arrival.  


Hand-off patients in a manner that reduces the likelihood of spreading contamination.  Wrap 
the patient in a second clean sheet for transfer at the hospital. 
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• The ambulance is considered contaminated until proven otherwise or decontaminated. 
(Optimally, a person with radiation expertise will perform this type of “clearance” survey.)  
However, you may be directed to use the same ambulance for additional trips to the same 
event site prior to being “clean-released” (cleared to acceptable background radiation levels). 


 
• Emergency Medical Technicians (EMTs) should be surveyed and decontaminated as 


necessary. 
 
• For internal contamination, contact the Radiation Safety Officer and/or a Nuclear Medicine 


Physician at the hospital. Internal contamination requires assessment and treatment at a 
hospital (See Appendix 6).  
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DECONTAMINATION GUIDELINES 
 
RADIATION SURVEY OVERVIEW  
These guidelines may be followed in the absence of specific information on the type or 
magnitude of the radiation field.   


 
• Establish the following decontamination areas: 
 


Area 1 Located upwind, near the low radiation zone outer boundary, for initial 
emergency worker staging at the scene along with victims leaving the 
radiation zones. 


 
 Area 2 Located in an area upwind from the explosion area, and with measurements 


less than 1,000 cpm (preferably near background), for the evacuees and 
workers who will be monitored for contamination.  


 
Remember to notify the local and or state radiation control programs through 
Incident Command for further specific information and guidance.   


 
• If there is a large population to be evacuated in the low radiation zone (< 10 - 100 mR/hr), 


self-decontamination at home to the extent possible may be advised.  Contingency planning 
for scanning and decontamination of the public needs to be considered. Following this 
recommendation will allow for easier handling of the large number of people potentially 
affected, and will allow them to go home instead of being detained. Large population refers 
to population numbers that would overwhelm your resources.   


 
• If available, portal monitors that people can walk through can be used to quickly survey large 


numbers of people. The monitors should be wrapped in plastic wrap so that loose 
contamination can be easily and quickly removed. 


 
• If the event is smaller and adequate decontamination resources allow, more restrictive 


guidelines may be adopted, as noted in the “Suggested Release Limits” below. Survey 
criteria will be established at the time of the response and may be different than “any 
detectable level.”  


 
• If individuals do not require immediate medical attention, they may be decontaminated on-


site or allowed to go home to decontaminate. (Instructions are provided in the Forms and 
Handouts section and on the CD.) Proper decontamination is important to prevent 
contamination of facilities and equipment and to prevent exposure to other individuals. 
Remember that removal of outer clothing may reduce up to 90% of the contamination. 
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Suggested release levels (assuming using a pancake GM probe at 1 inch from the radiation 
source): 
 
• With contamination up to 1,000 cpm, allow individuals to leave; instruct them to go home 


and shower. ("How to Perform Decontamination at Home" is available in the Forms and Handouts 
section and on the CD.) 


 
• If the event is large and if adequate decontamination resources are not available, the release 


level can be increased to 10,000 cpm.  Instruct people to go home and shower.  ("How to 
Perform Decontamination at Home" is available in the Forms and Handouts section and on the CD.) 


 
• Send people with contamination levels greater than 10,000 cpm to a designated 


decontamination area.  ("Instructions to the Public Waiting for Decontamination at the Scene of the 
Incident" is available in the Forms and Handouts section and on the CD.)   


 
• People contaminated to levels greater than 100,000 cpm are likely to have internal 


contamination and should be identified as a priority for follow-up for internal contamination. 
("Instructions to the Public Waiting for Decontamination at the Scene of the Incident" is available in 
the Forms and Handouts section and on the CD.) (See Appendix 6 for Guidance for Assessing 
Internal Contamination.)   


 
For victims who wish to be surveyed or are in a radiation area that requires decontamination, you 
should hand out a form delineating the steps to be taken for decontamination.  ("Instructions to the 
Public Waiting for Decontamination at the Scene of the Incident" is available in the Forms and Handouts 
section and on the CD.)   
 
Please remember that this may be a very stressful process for the victims; therefore, allowing 
people to become familiar with the decontamination process will help minimize delays while 
explaining the steps that they will have to go through to get decontaminated.  If there are large 
groups of people in the area who are not fluent in English, it is recommended that the 
instructions be translated in advance, so they will be available in their native language.  
 
Note that if there are large numbers of people, you may need to perform a limited screening 
survey, rather than a more detailed survey, as described in the next section.  
 


HOW TO PERFORM A RADIATION SURVEY  
FOR CONTAMINATION—INSTRUCTIONS FOR WORKERS 
In performing a contamination survey with a hand-held instrument, first check to make sure the 
instrument is functioning properly.  It is advisable to wrap the meter probe with plastic wrap to 
protect the probe from contamination (except if you are surveying for alpha contamination).   
 


 Make sure that the instrument has batteries and that they work.  To do this, 
turn your instrument to battery check. If the batteries are acceptable, turn the 
dial to a measurement mode and use a check source to verify the instrument is 
operating properly. 
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Contamination Survey Sheet  
(A full-size version is available in 
the Forms and Handouts section 


and on the CD) 


A contamination survey sheet (illustrated here and available in the 
Forms and Handouts section and on the CD) should accompany 
anyone who is sent to a doctor or hospital for further follow-up.   
 
Screening Survey 
• If a large population must be surveyed, it is acceptable to 


perform only a screening survey of the head, face, and 
shoulders, rather than a more detailed survey, since these are 
the most likely locations to become contaminated.  You may also 
consider using portal monitors.   


 
If only performing a screening survey, it is acceptable to hold 
the survey meter probe about 1-2 inches away from the body, 
and move it 2-4 inches per second. (If the probe is moved too 
quickly, its detection capability may be reduced.) Check with 
state/local radiation control personnel to determine the extent of 
contamination survey required. 
 


• Return the probe to its holder on the meter when finished.  Do not set the probe down on the 
ground.  The probe should be placed in the holder with the sensitive side of the probe facing 
to the side or facing down so that the next person to use the meter can monitor his/her hands 
without handling the probe or allowing contamination to fall onto the probe surface. 


 
Complete Whole Body Survey    
• If feasible, perform a complete, whole body contamination survey and record the findings on 


the Contamination Survey Sheet.  To begin a body survey, the individual should stand with 
their legs spread and arms extended.  First holding the probe about a ½ inch away from the 
surface to be surveyed, slowly (1-2 inches per second) move the probe over the head, and 
proceed to survey the shoulders, arms, and bottoms of the feet.  Care must be taken not to 
permit the detector probe to touch any potentially contaminated surfaces.   


 
It is not necessary to perform the contamination survey in exactly the order listed below, but 
a consistent procedure should be followed to help prevent accidentally skipping an area of 
the body. Pause the probe for about five seconds at locations most likely to be contaminated. 


  
1. Top and sides of head, face (pause at mouth and nose for approximately five seconds; 


high readings may indicate internal contamination). 


2. Front of the neck and shoulders. 


3. Down one arm (pausing at elbow), turn arm over. 


4. Backside of hands, turn over (pause at palms for about five seconds). 


5. Up the other arm (pausing at elbow), turn arm over. 


6. Shoe tops and inside ankle area. 


7. Shoe bottoms (pause at sole and heel). 


• As with the screening survey, return the probe to its holder on the meter when finished.  Do 
not set the probe down on the ground.  The probe should be placed in the holder with the 
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sensitive side of the probe facing to the side or facing down so that the next person to use the 
meter can monitor his/her hands without handling the probe or allowing contamination to fall 
onto the probe surface. 


 
The most common mistakes made during the survey: 
• Holding the probe too far away from the surface (should be about 1-2 inches away for a 


screening survey or about 1/2 inch or less for a detailed survey). 
• Moving the probe too fast (should be about 2-4 inches per second for a screening survey or 


about 1-2 inches per second for a detailed survey.)  


• Contaminating the probe.  Probe background should be observed and compared to initial 
background.  If within a factor of 2, it is acceptable to continue to use probe.  Otherwise, 
check with radiation control personnel. Wrapping the probe in plastic wrap will help prevent 
surface contamination. 


(These instructions for workers on how to perform a radiation survey for contamination are repeated in 
the Forms and Handouts section and on the CD.) 
 
 
HOW TO DECONTAMINATE 
• Immediate careful removal of the victim’s outer clothing should remove up to 90% of the 


contaminant. When removing the clothing be careful of any clothing that has to be pulled 
over the head. Try to either cut the article off or prevent the outer layer from coming in 
contact with the nose and mouth area. The victim should also hold their breath while 
carefully pulling the article over the head. Holding one’s breath while removing 
contaminated clothing over the head will reduce the possibility of breathing in radioactive 
particles. The bagged clothing (double bagged if possible to minimize the possibility of a bag 
rupture) should be sealed to prevent spread of contamination, and be retained for possible 
dose assessment or legal evidence.  As much as possible, the names of the victims at the 
scene, and their contact information should be noted for follow-up.  


 
• After clothing is removed, the victim’s skin and eyes (if there is indication of eye 


contamination) may need to be decontaminated. In most cases, decontamination of the skin 
can be accomplished by gently washing with soap and lukewarm water followed by a 
thorough water rinse. It is important not to abrade the skin during washing or rinsing, as this 
can lead to internal radioactive contamination of the victim. For eyes, flush with plenty of 
water. 


 
• While it is not anticipated that an RDD will result in internal contamination levels that will 


be health significant (at least not from other than alpha emitters), it may be desirable to 
perform a check for potentially significant internal contamination.  Note that the victim’s 
location during the event is likely to be the best indicator of concern about internal exposure. 
Individuals located within 1650 ft (500 meters) from the blast area should be a higher priority 
for internal contamination assessment than those located outside the 1650 ft perimeter of the 
blast.  If the survey of the head, face and shoulder areas indicates high levels of 
contamination (greater than 100,000 cpm), you may assume that the person has internal 
contamination.  It is not necessary to assess the levels of internal contamination at the site, 
since the need for treatment will be assessed and treatment will be administered by medical 
personnel at a hospital. The procedure for determining internal contamination is detailed in 
Appendix 6. 
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FORMS AND HANDOUTS 
 
Throughout this document, there are statements that the forms and handouts are available on a 
CD.  For this Web version of the document, that is not the case.  The forms and handouts 
provided in this section are also included as attachments to this file.  Most of them are available 
both as Word and Acrobat PDF documents.  They can be printed/modified/adapted as necessary. 
Access to them is available through the Attachments tab on the Navigation Pane.  This document 
opens with the Navigation Pane and Bookmarks visible and a Tab for Attachments.  If the 
Navigation Pane is no longer visible, from the menu at the top of the screen select View and then 
Navigation Panels and select Attachments. 
 
It is strongly urged that enough pre-printed copies of these forms and handouts (if adopted) be 
available and included in your emergency plan. 
 
 
FORMS 
Initial RDD Incident Form/Initial Site Survey   
Incident Briefing (ICS 201 8/96)* 
Site Safety and Control Plan (ICS 208 HM)* 
Contamination Survey Sheet 
Suggested Mass Decontamination Supplies List 
 
HANDOUTS 
How to Perform Decontamination at Home 
How to Perform a Radiation Survey for Contamination—Instructions for Workers 
Instructions to the Public Waiting for Decontamination at the Scene of the Incident  
Radiation Zones and Suggested Activities for Each Zone During the First 12 Hours 
 
 
*There are a number of Incident Command System forms available at the U.S. Department  
of Labor Occupational Safety & Health Administration website: 
 


 http://www.osha.gov/SLTC/etools/ics/ics_forms.html.   



http://www.osha.gov/SLTC/etools/ics/ics_forms.html
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Initial RDD Incident Form 
(Give this completed form to the state or local radiation control program  
team leader when they arrive on site.) (Complete as much as you can.) 


Location and Time of Incident: Contact Person:                                   
 
 
 
 


 Residential   Commercial 
 Industrial      Other 


 


On-site Incident Commander: 
 
 
Person completing this form: 
Cell phone/pager number: 


Emergency Responders On Scene: Affected Members of the Public: 
 Police  
 Fire 
 HAZMAT 
 State/Local Radiation Control 
 Other Radiation Experts 


 Estimated number of victims _______ 
 


 Estimated number of injured victims ______  
 


Conventional Hazards:  Radiological Hazards: 
 Fire               
 Chemicals 
 Explosives  
 Other (specify) 


 Significant Radiation Dose 
 Release to the Environment 
 Inhalation Hazard 
 Contaminated Areas 
 Other (specify) 


Meteorology:  Is Access Controlled?   
At time of explosion:  
Wind Speed__________ and 
Direction_______ 
 
Current: 
Wind Speed __________ and 
Direction______ 


 No 
 Yes 


How? 
   


Nuclide Identification (if possible) 
 
Instrument Type __________________ Model _______________ Serial # _________________ 
Nuclides: 
 
Person(s) Interviewed: Phone Number Affiliation 
   
   
   
   
   
   
   
Actions to prevent or reduce exposure of responders: 
 
 
Actions to measure exposure of responders (dosimetry): 
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Initial Site Survey  


Instrument Type _____________________ Model _____________ Serial # _______________________ 
 
Check Source Measurement ________________ Background Measurement _______________   


 
Maximum measurement and distance from explosion site for: 


Exposure rate (@ waist level): _________ R/hr  ______ yds 


Contamination: _________ cpm with Pancake GM   ______ yds 


Dose rate at IC: _________ mR/hr 


Contamination at IC: __________ cpm with Pancake GM 


Diagram of the Source and Surrounding Area 


Include location of radiation area boundaries, relevant radiation readings, landmarks and distances  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Comments: 
 


 


 


 
Signature of person completing this form (Optional) Date: 
 Time: 
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ICS 201 Incident Briefing Form 


(This is a graphic of the PDF file available on the CD) 
(Incident Command System Forms are also available online at 


http://www.osha.gov/SLTC/etools/ics/ics_forms.html) 
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ICS 208 Site Safety and Control Plan Form 
(This is a graphic of the PDF file available on the CD) 


(Incident Command System Forms are also available online at 
http://www.osha.gov/SLTC/etools/ics/ics_forms.html) 
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 Radiation Zones and Suggested Activities 
for Each Zone During the First 12 Hours 


 
Decision 
Exposure 


Rate 


mR/hr 


Radiation 
Zones 
mR/hr 


Activities Total 
Accumulated 
Stay Time for 
First 12 Hrs * 


Background Uncontrolled No restrictions. The best location for Incident Command 
and decontamination activities. 


Unlimited 


 < 10  Low-
Radiation 


Zone 
< 10 -100  


If feasible, restrict access to essential individuals. Initial 
decontamination of first responders should occur near 
the outer boundary of this area. Uninjured personnel 
within this zone at the time of the RDD explosion can be 
directed to proceed directly home to shower if resources 
do not permit contamination surveying at the scene. (For 
RDDs containing up to ~1000 Ci, this may be the only 
zone that exists.) 


Full 12 
Hours 


 100  Medium-
Radiation 


Zone 
100-1000  


Restrict access to only authorized personnel.  Personal 
dosimetry should be worn. Serves as a buffer 
zone/transition area between the high and low radiation 
zones. People within this zone at the time of the 
explosion should be surveyed for contamination before 
being released.  (For RDDs up to ~ 10,000 Ci, this may be 
the highest radiation zone that exists.) 


5 - 12 Hrs 
(12 Hrs for 


critical 
property 


and  
lifesaving 
activities) 


 1000 High-
Radiation 


Zone 
1000 - 


<10,000  


Restrict access to authorized personnel with specific 
critical tasks such as firefighting, medical assistance, 
rescue, extrication, and other time- sensitive activities. 
Personal dosimetry should be worn.  People within this 
zone at the time of the explosion should be surveyed for 
contamination before being released. 


30 minutes 
– 


5 Hours 


 10,000 Extreme 
Caution 


Zone 
≥ 10,000 


This area, located within the high radiation zone, is 
restricted to the most critical activities, such as 
lifesaving.  Personal dosimetry required, although one 
monitor for several responders is acceptable if they 
remain near the person with the monitor. Limit time 
spent in this area to avoid Acute Radiation Sickness. 
People within this zone at the time of the explosion must 
be surveyed for contamination before being released. 


Minutes to 
a few hours 


Responders may find, in an extreme case, that a large source of radiation with radiation levels of 200,000 mR/hr (200 R/hr) or 
more is involved.  Should you encounter radiation levels this high, immediately turn back and inform the Incident 
Commander. Entry into these areas should only be made at the direction of the Incident Commander in consultation with 
the Radiation Safety Officer for lifesaving activities, and only for very short time periods (minutes). 


* Total Stay Time is calculated by dividing total allowed dose by exposure rate. For example, if total allowed dose for 
lifesaving is 50,000 mrem, Total Stay Time in a 200,000 mR/hr field is 15 minutes.           


                                       


 


 
NOTES:  
• If feasible, Incident Command and other administrative control functions, triage area, and contamination monitoring area 


should all be located outside the low radiation zone. Preferably these functions will be located upwind of the RDD site in 
an area of natural background radiation and no contamination. If not practical, seek areas with minimum radiation and 
contamination levels, preferably with contamination levels less than 1,000 cpm using a pancake GM, measured 1-2 
inches from the ground surface, and radiation levels near background for contamination monitoring, and less than a few 
mR/hr for other activities. 


• Discuss other alternatives with local/state radiation control program staff.  
• If staff resources allow, use a pancake GM probe to define the 10,000 cpm boundary (1,000 cpm if feasible) outside of 


the low radiation zone, and restrict nonessential personnel from this area.  It is desirable to control access to this area, 
and to survey personnel leaving this area for contamination before being released for other activities in order to 
minimize nuisance contamination spread. 


Personal dosimetry is also recommended for workers in the low radiation area.   


Note:  This table is also available in the Forms and Handouts section and on the CD. 
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HOW TO PERFORM A RADIATION SURVEY  
FOR CONTAMINATION—INSTRUCTIONS FOR WORKERS  


 
In performing a contamination survey with a hand-held instrument, first check to make sure the 
instrument is functioning properly.  It is advisable to wrap the meter probe with plastic wrap to 
protect the probe from contamination (except if you are surveying for alpha contamination).   
 


 Make sure that the instrument has batteries and that they work.  To do this, 
turn your instrument to battery check. If the batteries are acceptable, turn the 
dial to a measurement mode and use a check source to verify the instrument is 
operating properly. 


 
Screening Survey 
• If a large population must be surveyed, it is acceptable to perform only a screening survey of 


the head, face, and shoulders, rather than a more detailed survey, since these are the most 
likely locations to become contaminated.  You may also consider using portal monitors.   


 
If only performing a screening survey, it is acceptable to hold the survey meter probe about 
1-2 inches away from the body (instead of half an inch), and move it twice as fast as the 
normal 1-2 inches/second. (If the probe is moved too quickly, its detection capability may be 
reduced.) Check with state/local radiation control personnel to determine the extent of 
contamination survey required. 
 


• Return the probe to its holder on the meter when finished.  Do not set the probe down on the 
ground.  The probe should be placed in the holder with the sensitive side of the probe facing 
to the side or facing down so that the next person to use the meter can monitor his/her hands 
without handling the probe or allowing contamination to fall onto the probe surface. 


 
Complete Whole Body Survey 
• If feasible, perform a complete, whole body contamination survey and record the findings on 


the Contamination Survey Sheet.  To begin a body survey, the individual should stand with 
their legs spread and arms extended.  First holding the probe about a half-inch away from the 
surface to be surveyed, slowly (1-2 inches per second) move the probe over the head, and 
proceed to survey the shoulders, arms, and bottoms of the feet.  Care must be taken not to 
permit the detector probe to touch any potentially contaminated surfaces.   


 
It is not necessary to perform the personnel contamination survey in exactly the order listed 
below, but a consistent procedure should be followed to help prevent accidentally skipping 
an area of the body. Pause the probe for about five seconds at locations most likely to be 
contaminated. 


  
1. Top and sides of head, face (pause at mouth and nose for approximately five seconds; 


high readings may indicate internal contamination). 


2. Front of the neck and shoulders. 


3. Down one arm (pausing at elbow), turn arm over. 


4. Backside of hands, turn over (pause at palms for about five seconds). 
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5. Up the other arm (pausing at elbow), turn arm over. 


6. Shoe tops and inside ankle area. 


7. Shoe bottoms (pause at sole and heel). 


• As with the screening survey, return the probe to its holder on the meter when finished.  Do 
not set the probe down on the ground.  The probe should be placed in the holder with the 
sensitive side of the probe facing to the side or facing down so that the next person to use the 
meter can monitor his/her hands without handling the probe or allowing contamination to fall 
onto the probe surface. 


 
The most common mistakes made during the survey: 
• Holding the probe too far away from the surface (should be about 1-2 inches away for a 


screening survey or about 1/2 inch or less for a detailed survey). 
 
• Moving the probe too fast (should be about 2-4 inches per second for a screening survey or 


about 1-2 inches per second for a detailed survey.)  
 
• Contaminating the probe.  Probe background should be observed and compared to initial 


background.  If within a factor of 2, it is acceptable to continue to use probe.  Otherwise, 
check with radiation control personnel. Wrapping the probe in plastic wrap will help prevent 
surface contamination. 
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CONTAMINATION SURVEY SHEET 
 
First Name: ________________ Middle Initial: _______         Last Name:  


Date of Birth: _______________________ Phone:  


Address  


Date/Time:________________________ Drivers License #  


 Location at time of incident:  


  


  


Parent or Guardian (if child):  


Mark contamination locations and survey reading on the diagrams below. 
 


Circle if readings are in    cpm    mR/hr   μR/hr 
 


FRONT       BACK 


      
 
Survey results 
<1,000 cpm _________________       >1,000 cpm_________________      >10,000 cpm_________________ 
 
Comments:  


  


   


Monitored by:________________________________________________   
 
 
Person sent to decontamination area:  _____Yes _______No 
 
Clothing and valuable bag number: ________ Valuables returned: _____Yes ______No 
 
 
Nasal area reading of 100,000 cpm or 0.5 mR/hr : ___Yes _____No 
 
If Yes, refer to medical facility 
 


Person sent to medical facility:  _____Yes ____No
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HOW TO PERFORM DECONTAMINATION AT HOME 
 


You may have been exposed to low levels of radioactive particles.  The particles may have 
settled on your hair, skin and clothing as dust.  You are not in immediate danger from these small 
radioactive particles, however you do need to go home or to another designated area to 
decontaminate.  Removal of outer clothing should reduce your contamination by up to 90%.  In 
order to help protect your health and safety as well as others, please follow these directions. 
 
Because radiation cannot be seen, smelled, felt, or tasted, people at the site of an incident will not 
immediately know if you have been exposed to radioactive materials. You can take the following 
steps to limit your contamination: 
 
• Get out of the immediate area quickly. Go directly home, inside the nearest safe building, or 


to an area to which you are directed by law enforcement or health officials.  Do not go to a 
hospital unless you have a medical condition that requires treatment. 


 
• If radioactive material is on your clothes, removing them will reduce the external 


contamination and decrease the risk of internal contamination.  Prompt removal of outer 
clothing will also reduce the length of time that you are exposed to radiation.  When 
removing the clothing be careful of any clothing that has to be pulled over the head.  Try to 
either cut the article off or prevent the outer layer from coming in contact with the nose and 
mouth area.  You may also hold your breath while carefully pulling the article over the head.  
Removal of clothes should be done in a garage or outside storage area if available, where the 
ground can be washed with a hose.  If an outside area is not available, the removal of 
clothing should take place in a room where the floor can be easily cleaned, such as the tub or 
shower areas. (“Swiffers” are good for decontaminating smooth floor surfaces).  Clothing 
should be rolled up with the contaminated side “in” to minimize cross contamination.      


   
• If possible, place the clothing in a plastic bag (double bagging is best to reduce the chances 


of a rupture), and leave it in an out-of the-way area, such as the corner of a room or garage.  
Keep people away from it to reduce their exposure to radiation. You may be asked to bring 
this bag for follow-up readings or for disposal at a later time. 


 
• Keep cuts and abrasions covered when handling contaminated items to avoid getting 


radioactive material in the wound.  
 
• Shower and wash all of the exposed parts of your body and hair using lots of soap and 


lukewarm water to remove contamination.  Simple washing will remove most of the 
radioactive particles.  Do not use abrasive cleaners, or scrub too hard.  Do not use hair 
conditioners.  This process is called decontamination.  


  
• If you are going to a monitoring location, it is best to change clothes and shower before being 


monitored.   
 


Contact your local/state Radiation Control Program for additional guidance. 
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INSTRUCTIONS TO THE PUBLIC WAITING FOR DECONTAMINATION 
AT THE SCENE OF THE INCIDENT 


 
You may have been exposed to radioactive particles.  The particles from the explosion may have 
settled as dust on your clothes or body. In order to protect your health, you may be asked to go to 
a decontamination center.  Do not panic, your health is not in immediate danger.  You should 
follow these directions to prepare for decontamination: 
 


1. Go to the designated area. 


2. Do not touch your face or put anything into your mouth. 


3. Enter the screening area and stand for a screening (survey) of yourself with clothing, and 
provide the workers with necessary personal information. 


4. After you are screened, you will be directed to leave if minimal or no contamination is 
present.  If contamination is found, you will be directed to the wash area, or you may be 
sent home with instructions how to clean up (decontaminate) there. 


5. If you are directed to enter the wash area, you will be segregated with individuals of the 
same gender. To the extent possible, families will be kept together through the 
decontamination process.  Prepare to remove your outer garments behind a privacy 
curtain.  If radioactive material is on your clothes, removing them will reduce the external 
contamination and decrease the risk of internal contamination.  Prompt removal of outer 
clothing will also reduce the length of time that you are exposed to radiation.  When 
removing the clothing be careful of any clothing that has to be pulled over the head.  Try 
to either cut the article off or prevent the outer layer from coming in contact with the nose 
and mouth area.  You may also hold your breath while carefully pulling the article over 
the head. 


6. You will be provided with plastic bags.  Place all of your clothing in one bag and your 
valuables in another plastic bag and seal them. You may be asked to double bag your 
belongings to minimize the potential for bag rupture.  You will be instructed on how to 
handle these items at a later time when we know more about the hazards of the material 
used.  


7. Pass through the wash area. 


8. When you reach the end of the wash station you will be given clothing to put on, and then 
be directed to the final staging area. 
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SUGGESTED MASS DECONTAMINATION SUPPLIES LIST 
 


• Caution line tape to mark off perimeters and areas of operation  


• Survey meters 


• Soap 


• Disposable absorbent towels 


• 5 gallon buckets 


• Hazardous waste containers, bags, or drums 


• Tarps (to be used for privacy and/or wind break) 


• Redress “modesty” packs, which include a scrub or “Tyvek” type suit in varying sizes, or 
other available post-decontamination clothing and slippers. 


• Gallon size “zip lock” bags for victims' belongings 


• Indelible black markers for marking victims' belongings and hazardous waste bags 


• Preprinted numbered labels for tagging victims, survey form and clothing/valuable bags 


• Contamination survey forms 


• Pens and pencils 


• Clipboards or tables to write on  


• Water diversion or collection equipment if necessary 


• Point of contact listing of local and state support assets 
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APPENDIX 2 
 


OVERVIEW OF THE TYPES OF RADIATION 
 
Radioactive materials, also known as radionuclides or radioisotopes, are atoms that are unstable.  
In nature, there is a tendency for unstable atoms to change into a stable form.  As they change 
form, they release radiation.  This energy can be in the form of particles, such as alpha or beta 
particles, which are emitted from radioactive materials, or waves, such as light, heat, radio-
waves, microwaves, x-rays and gamma rays.   
 
Alpha particles are charged particles that are emitted from some radioactive materials such as 
radium and radon.  The electric charge and mass of the alpha particle are the same as those of the 
nucleus of a helium atom.  Alpha particles generally carry more energy than gamma or beta 
particles, and deposit that energy very quickly while passing through tissue. Alpha particles can 
be stopped by a thin layer of light material, such as a sheet of paper, and cannot penetrate the 
outer, dead layer of skin. Therefore, they do not damage living tissue when outside the body. 
When alpha-emitting atoms are inhaled or swallowed, however, they are especially damaging 
because they transfer relatively large 
amounts of ionizing energy to living cells. 
 
Beta particles are charged particles 
emitted from the nucleus of a 
radioactive material.  Beta particles 
have an electric charge and mass that 
are equal to those of an electron.  
Although they can be stopped by a thin 
sheet of aluminum, beta particles can 
penetrate the dead skin layer, potentially 
causing burns. They can pose a serious 
direct or external radiation threat and can 
be lethal depending on the amount 
received. They also pose a serious internal radiation threat if beta-emitting atoms are ingested or 
inhaled. 
 
Gamma rays are electromagnetic energy that are emitted by a radioactive material.  These rays have 
high energy and a short wave length. Gamma rays penetrate tissue farther than do beta or alpha 
particles, but leave a lower concentration of ions in their path to potentially cause cell damage. 
 
See also:  
• Appendix 3:  Primer on Radiation Measurement 
• Appendix 4:  How to Distinguish Between Alpha, Beta, and Gamma Radiation Using a Pancake 


GM Survey Meter 
• Appendix 5:  Exposure versus Contamination 
• Appendix 6:   Guidance for Assessing Internal Contamination 
• Appendix 7   Health Effects of Radiation Exposure 
• Appendix 8  Acute Radiation Syndrome 
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APPENDIX 3 
 


PRIMER ON RADIATION MEASUREMENT 
 
In the aftermath of a radiological emergency the public will see radiation and its potential 
hazards described in many different and sometimes confusing ways. This primer is intended to 
help journalists and community leaders understand these terms.  
 
Activity or radioactivity is measured by the number of atoms disintegrating per unit time. A 
becquerel is 1 disintegration per second. A curie is 37 billion disintegrations per second, which 
is the number of disintegrations per second in 1 gram of pure radium. A disintegrating atom can 
emit a beta particle, an alpha particle, a gamma ray, or some combination of all these, so 
becquerels or curies alone do not provide enough information to assess the risk to a person from 
a radioactive source.  
 
Disintegrating atoms emit different forms of radiation:  alpha particles, beta particles, gamma 
rays, or x-rays. As radiation moves through the body, it dislodges electrons from atoms, 
disrupting molecules. Each time this happens, the radiation loses some energy until it escapes 
from the body or disappears. The energy deposited indicates the number of molecules disrupted. 
The energy the radiation deposits in tissue is called the dose, or more correctly, the absorbed 
dose. The units of measure for absorbed dose are the gray (1 joule per kilogram of tissue) or the 
rad (1/100 of a gray). The cumulative dose is the total absorbed dose or energy deposited by the 
body or a region of the body from repeated or prolonged exposures.  
 
Alpha particles, beta particles, gamma rays, and x-rays affect tissue in different ways. Alpha 
particles disrupt more molecules in a shorter distance than gamma rays. A measure of the 
biologic risk of the energy deposited is the dose equivalent. The units of dose equivalent are 
sieverts or rem. Dose equivalent is calculated by multiplying the absorbed dose by a quality 
factor.  
 
Sometimes a large number of people have been exposed to a source of ionizing radiation. To 
assess the potential health effects, scientists often multiply the exposure per person by the 
number of persons and call this the collective dose. Collective dose is expressed as “person-rem” 
or “person-sieverts.”  
 
Abbreviations for Radiation Measurements  
When the amounts of radiation being measured are less than 1, prefixes are attached to the unit 
of measure as a type of shorthand. This is called scientific notation and is used in many scientific 
fields. The table below shows the prefixes for radiation measurement and their associated 
numeric notations.  
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Prefix  Equal to  How Much Is That?  Abbreviation  Example  
atto-  1 X 10


-18
 .000000000000000001  A  aCi  


femto-  1 X 10
-15


 .000000000000001  F  fCi  
pico-  1 X 10


-12
 .000000000001  p  pCi  


nano-  1 X 10
-9


 .000000001  n  nCi  
micro-  1 X 10


-6
 .000001  μ  μCi  


milli-  1 X 10
-3


 .001  m  mCi  
centi-  1 x 10


-2
 .01  c  cSv  


 
When the amount to be measured is 1,000 (i.e., 1 X 10


3
) or higher, prefixes are attached to the 


unit of measure to shorten very large numbers (also scientific notation). The table below shows 
the prefixes used in radiation measurement and their associated numeric notations.  
 
 


Prefix  Equal to  How Much Is That?  Abbreviation  Example  
kilo-  1 X 10


3
 1,000  k  kCi  


mega-  1 X 10
6
 1,000,000  M  MCi  


giga-  1 X 10
9
 1,000,000,000  G  GBq  


tera-  1 X 10
12


 1,000,000,000,000  T  TBq  
peta-  1 X 10


15
 1,000,000,000,000,000  P  PBq  


exa-  1 X 10
18


 1,000,000,000,000,000,000  E  EBq  
 
The above text "Primer on Radiation Measurement" is excerpted from CDC's website:  
http://www.bt.cdc.gov/radiation/glossary.asp#primer. 
 
 


 Common Units SI Units 
Radioactivity Curie (Ci) Becquerel (Bq) 
Absorbed dose Rad Gray (Gy) 
Dose equivalent Rem Sievert (Sv) 
Exposure Roentgen (R) Coulomb/Kilogram (C/kg) 


 
  


Conventional/SI Units Conversion Table 
1 Curie = 3.7 x 1010 disintegrations/second 1 Becquerel = 1 disintegration/second 
1 rad 0.01 gray (Gy) 
1 rem 0.01 sieverts (Sv) 
1 roentgen 0.000258 C/kg 
1 gray  100 rad 
1 sievert 100 rem 
1 C/kg 3,880 roentgens 
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APPENDIX 4   
 


HOW TO DISTINGUISH BETWEEN ALPHA,  
BETA, AND GAMMA RADIATION 


USING A PANCAKE GM SURVEY METER 
 


This appendix describes a technique using a pancake GM meter (and if available, a sodium 
iodide or NaI meter) that may be employed by first responders to make a quick, initial 
determination of the type of radiation present at the scene (alpha, beta, or gamma).  Many studies 
show that the most likely radionuclide(s) to be used in a dirty bomb would be either a gamma 
emitter or a beta-gamma emitter.  However, it is possible that the radionuclide may be a pure 
beta emitter such as strontium 90 (Sr-90) or an alpha emitter such as plutonium 239 (Pu-239). 
 
This methodology was developed to assist first responders in making an initial determination of 
the type of radiation present.  This determination should be used to make decisions until 
radiation control staff arrive at the site with more sophisticated instrumentation to verify the type 
of radiation and identify the radionuclide(s). 
 
Pancake GM survey meters will respond to beta, gamma, and X-radiation.  They have very 
limited response to alpha radiation.  Sodium iodide or NaI survey instruments will only respond 
to gamma radiation or x-rays.  Do not be misled into thinking that radionuclides are not present 
by the lack of response from a NaI survey meter, since it can not detect alpha or beta radiation. 
 
DETERMINING THE PRESENCE OF AN ALPHA EMITTING  
RADIONUCLIDE USING ONLY A PANCAKE GM METER  
Although alpha emitters may not appear to be as hazardous as gamma emitters are, they are very 
harmful when inhaled or ingested.  Therefore, it is important to check for the presence of alpha 
emitting radionuclides.  Because the instruments normally available to first responders will not 
readily respond to alphas, it is important to use appropriate respiratory protection when 
monitoring for radionuclides. 
 
Procedure 
• Take readings at approximately 3 inches and about ½ inch (as close as possible without 


touching) above the ground with the window facing down.  If the instrument reading 
increases by more than a factor of 3 at the ½-inch measurement (as compared to the 3-inch 
measurement), suspect alpha contamination (such as plutonium 239). 


• Next, place a sheet of paper on the ground and take a reading with the window side down 
directly on top of the paper.  The alpha radiation will not penetrate the paper, and the window 
down reading should significantly decrease to near background level.  If the window down 
measurement taken over the paper does not significantly decrease, the nuclide is likely not an 
alpha emitter.  (Please note that some alpha emitters, such as americium 241, also emit a low 
energy gamma which will not be stopped by a sheet of paper). 
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DETERMINING THE PRESENCE OF STRONTIUM 90 (OR OTHER PURE BETA 
EMITTERS) USING ONLY A PANCAKE GM SURVEY METER: 
Strontium 90 is a pure beta emitter, and will not be detected by a sodium iodide instrument or 
other types of gamma identification survey meters.  However, Sr-90 beta radiation can be easily 
detected and measured with a GM survey meter connected to an end-window, side-window, or a 
pancake probe (preferred).  Suspect the presence of strontium 90 if a pancake GM meter reads 
between 1,000 and 10,000 cpm (20-200 times background), but there is no corresponding 
increase in readings using a NaI survey meter (still reads near background). 
 
When Sr-90 is shielded by certain materials, the beta radiation can not be detected.  However, 
the interaction of the beta radiation with the shielding materials can produce x-rays, which can be 
detected by GM, NaI, and other types of gamma identification survey meters. 
 
Procedure 
• Take a measurement with the window side of the pancake probe (mesh covered side) facing 


down at approximately 6 inches from the ground in an area that yields a meter reading 
between 500-1500 cpm.  Then take another measurement with the window side facing up 
(away from the ground) at the same height. 


• Compare the two measurements.   


o If only strontium 90 (or another pure beta-emitter) is present, the window up reading will 
be near background (depending on the model of the GM probe, background should be in 
the range of 25 to 75 cpm), and the window facing down reading should be 10 or more 
times greater than the window facing up reading.  This is because the beta emissions are 
not able to penetrate the back side of the GM pancake probe. 


o If a gamma or beta-gamma emitter is present (e.g. cesium 137, iridium 192, cobalt 60), 
the window facing down reading at 6 inches, will be approximately twice the window up 
reading.  


• Take another measurement with the window side of the pancake probe facing down at 
approximately 3 feet from the ground in an area that yields a meter reading between 500-
1500 cpm.  Then take another measurement with the window side facing up at the same 
height.  Compare the two measurements.  If a gamma emitting nuclide is present, both 
readings will be approximately the same.   
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APPENDIX 5 
 


EXPOSURE VS. CONTAMINATION 
 
 
External Radiation Exposure 
Radiation exposure occurs when a person is near a radiation source. Persons exposed to a 
radiation source do not become radioactive. For example, an x-ray machine is a source of 
radiation exposure. However, you do not become radioactive when you have an x-ray taken. 
 
There are three cardinal rules of radiation protection for external radiation exposure from a 
radiation source: reduce time, increase distance and use shielding. 
 
• TIME — The less time you spend near the radiation source, the lower your exposure will be.  


• DISTANCE — The greater your distance from the source, the less your exposure will be. 
Radiation exposure decreases with distance according to the inverse-square law. That is, if 
you triple your distance from the radiation source, your exposure will decrease by a factor of 
9 (three squared).  


• SHIELDING — External exposure to radiation can be partially blocked by the use of 
shielding. Traditionally, shielding is made of lead or concrete. However, staying behind 
vehicles, buildings, or other objects will also decrease exposure. In an RDD event, the 
radiation will likely be coming from the ground and other horizontal surfaces where the 
radioactive materials will have been distributed by the blast.  
 


Internal Radiation Exposure  
Internal radiation exposure comes from a person inhaling or ingesting radioactive particles.  
Depending on the type of radiation this can cause more damage than external exposure.  During 
an RDD event care should be taken not to breathe particles when removing clothing over the 
head or entering dusty radiation zones. (Holding one’s breath while removing contaminated 
clothing over the head will reduce the possibility of breathing radioactive particles.) 
 
Note that it takes a considerable quantity of radioactive material, if not an alpha emitting nuclide, 
to result in internal contamination concerns. 
 
Contamination 
Radioactive contamination results when loose particles of radioactive material settle on surfaces, 
skin, or clothing. Internal contamination may result if these loose particles are inhaled, ingested, 
or lodged in an open wound. Contaminated people can distribute loose particles of radioactive 
material (dust), and should be decontaminated as quickly as possible to minimize contamination 
spread. However, the level of radioactive contamination on any individual(s) is unlikely to cause 
a health risk to another individual. 
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Radiation Exposure and Contamination Events 
There are four types of radiation accident victims: 


 
1. External contamination of the body surface and/or clothing by liquids or particles.  


External contamination is likely when responding to an RDD, also called "dirty bomb." 
In a dirty bomb event, the major hazard to health and safety is the explosion itself and/or 
injury from shrapnel. An exception would be when a fragment of a high activity radiation 
source pierces the victim. In that situation, an exposure hazard may exist. 


 
Patients are not likely to exhibit any symptoms related to radiological contamination. A 
person who is externally contaminated may have internal contamination from breathing 
contaminated dust/dirt/air.  The amount of radioactive material expected to be on the 
surface of the victim is not likely to cause a radiation hazard to EMS or any first 
responder. In most cases, external skin contamination is not life threatening and can be 
usually removed with soap and water.  


 
Use of Universal Precautions, also known as Standard Precautions will help prevent the 
spread of contamination to emergency responders. Emergency responders should not 
delay treatment of victims due to fear of becoming contaminated with radioactive 
materials. However, the victim should be handled in a manner that will reduce the 
potential spread of contamination to other individuals and medical equipment (e.g., 
stretcher, ambulance). 
 


2. A person who has received a significant dose from an external source(s). This includes 
an exposure to a large radiation source over a short period of time or exposure to a 
smaller radioactive source over a longer time frame. If the exposure is sufficiently high, 
symptoms may include nausea, reddening of the skin and fatigue. An extremely high 
exposure may result in death of the victim. These symptoms may not appear 
immediately; it may take several days or weeks before symptoms are observed.  
Externally exposed patients do not become radioactive and therefore do not pose a risk 
to EMS or other first responders.  Never delay medical attention.  


 
3. Internal contamination from inhalation and/or ingestion of radioactive material. Patients 


who have inhaled radioactive materials will usually have detectable body, and in 
particular nasal contamination; however, they are not likely to exhibit any medical 
symptoms related to radiological contamination. Internal contamination needs to be 
assessed and treated in a clinical setting such as a hospital. It is extremely unlikely that 
the level of internal contamination would be sufficient to cause an external exposure 
hazard from the patient to EMS and other first responders. A person who has inhaled 
and/or ingested radioactive material will almost always have external contamination. 
Support for medical professionals in treating internal contamination is available from the 
Radiation Emergency Assistance Center/Training Site (REAC/TS) in Oak Ridge, TN 
(http://www.orise.orau.gov/reacts/ or 865-576-3131). 
 


4. A combination of any of these types.  In this situation, using the guidance for external 
contamination is warranted. 
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APPENDIX 6 
 


GUIDANCE FOR ASSESSING INTERNAL CONTAMINATION 
To be performed by medical personnel at the hospital 


 
While it is not anticipated that an RDD will result in internal contamination levels that will be 
health significant (at least not from other than alpha emitters), it may be desirable to perform a 
check for potentially significant internal contamination.  This can be accomplished after facial 
decontamination by monitoring the nostril area for deposited contamination.   
 
• If nasal area contamination is greater than 100,000 cpm using a Pancake GM or 0.5 mR/hr 


(for beta/gamma emitters), a nasal swab or nasal blow can be used to determine if the 
contamination is in the nose and therefore has likely been inhaled.   


• The assistance of local/state radiation control program staff should be sought to evaluate the 
significance of the inhaled radioactive material.  At these levels, it is anticipated that the 
person may have inhaled radioactive material near the radiation worker intake limit (5 rem). 


• A gamma reading of approximately 0.1 mR/hr in contact with a person’s decontaminated 
chest may also indicate the person has inhaled radioactive Cs-137 near the radiation worker 
intake limit.  


• Medical intervention, if needed, can be performed to reduce the deposition of radioactive 
materials in the body, thus reducing potential damage to the individual.   


• Local/state radiation control personnel will be able to assist in these evaluations. 
 
For nasal swab collection first moisten the swab with a small amount of clean water. These 
swabs may then be analyzed on-site (or in some cases, sent to an off-site laboratory for analysis).  
Nasal swabs are useful because of their early availability, but it may be necessary to follow-up 
with more definitive tests, such as urinary excretion measurements and/or in-vivo measurements 
of radionuclides in the chest or whole body.   
 
Radiation control program staff should be consulted to evaluate the significance of nasal swabs 
and the desirability of more definitive tests. 
 
Additional guidance to determine internal contamination is available from the National Council 
on Radiation Protection (NCRP) guidance published in Report No. 65, Management of Persons 
Accidentally Contaminated with Radionuclides (NCRP 65) available from www.ncrp.org, and 
from the REACT/s site at www.orau.gov/reacts.   
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APPENDIX 7 
 


HEALTH EFFECTS OF RADIATION EXPOSURE 
 
The health effects associated with radiation exposure are divided into stochastic (probabilistic) 
effects, and non-stochastic (threshold) effects.  Stochastic effects include the induction of cancer 
and hereditary effects.  Non-stochastic effects include cataracts, burns, and acute radiation 
syndrome. The most serious effects result from very large doses received over short periods of 
time.  Some effects, whether stochastic or non-stochastic (e.g., cancer and cataracts), may not 
appear until many years after exposure.  Other effects, such as burns and acute radiation 
syndrome will appear within a few hours to a few days after a very large exposure.  There will be 
variations in health effects seen among people receiving the same radiation dose, and the time 
frames for the individual responses will also vary.  
 
The scientific consensus is that radiation doses above 20 rem, received in very short periods of 
time (1-2 days), will produce a reasonably clear risk of increased cancer incidence. For a 20 rem 
dose that risk is about 2%; that is, the risk will increase from a baseline risk of about 37% to a 
risk of 39% for women, and from a baseline risk of about 49% to a risk of 51% for men.  This 
does not mean that persons exposed to this dose will get cancer, but that their risk is slightly 
increased over the baseline risk. 
 
Doses below 20 rem, or doses of 20 rem received over extended periods of time, have not been 
clearly demonstrated to result in increased risks of cancer (although it is common practice to 
assume the risk is present).  There is conflicting scientific data in this “low dose - low dose-rate” 
region.  The bottom line is that the scientific community has not come to consensus on the 
potential effects of low dose - low dose-rate radiation, and any theoretical harm that might accrue 
must be balanced against the very real benefits of appropriately responding to an RDD, and 
saving lives. 
 
Some large doses and their potential effects are: 
 
Amount  
of Dose Effect 


5 rem No detectable injury or symptoms 


100 rem May cause nausea and vomiting for 1-2 days and temporary drop in production of new blood cells              


350 rem Acute radiation syndrome can occur at these doses. Acute radiation syndrome is a serious illness 
caused by receiving a high dose of penetrating radiation in a short period of time. The earliest 
symptoms include nausea, diarrhea, and vomiting initially, which may be followed by a period of 
apparent wellness. There may be temporary hair loss. At 3-4 weeks, there is a potential for 
deficiency of white blood cells and platelets. Permanent sterility is possible. Medical care is 
required. 


1000 rem Likely to be fatal. Destruction of intestinal lining and internal bleeding. Medical care is required.  
 


Note:  Throughout this document, conventional units of measure are used.  International SI units (Le Système 
International Unités, Sievert, or Sv) and a conversion table are provided in Appendix 3. 
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The object of any radiation control program is to prevent any deterministic effects and minimize 
the risk for stochastic effects. When a person inhales or ingests a radionuclide, the body will 
absorb different amounts of that radionuclide in different organs, so each organ will receive a 
different organ dose. Federal Guidance Report 11 (FGR-11) from the Environmental Protection 
Agency (EPA) lists dose conversion factors for all radionuclides. This report can be downloaded 
from http://www.epa.gov/radiation/pubs.htm.  The dose conversion factor for each organ is 
the number of rem delivered to that organ by each curie or Becquerel of intake of a specific 
radioisotope. 
 
EXTERNAL, INTERNAL, AND ABSORBED DOSES  
A person can receive an external dose by standing near a gamma or high-energy beta-emitting 
source. A person can receive an internal dose by ingesting or inhaling radioactive material. The 
external exposure stops when the person leaves the area of the source. The internal exposure 
continues until the radioactive material is flushed from the body by natural processes or decays.  
 
A person who has ingested a radioactive material receives an internal dose to several different 
organs. The absorbed dose to each organ is different, and the sensitivity of each organ to 
radiation is different. FGR-11 assigns a different weighting factor to each organ. To determine a 
person’s risk for cancer, multiply each organ’s dose by its weighting factor, and add the results; 
the sum is the effective dose equivalent (“effective” because it is not really the dose to the whole 
body, but a sum of the relative risks to each organ; and “equivalent” because it is presented in 
rem or sieverts instead of rads or gray).  
 
COMMITTED AND TOTAL EFFECTIVE DOSE EQUIVALENTS  
When a person inhales or ingests a radionuclide, that radionuclide is distributed to different 
organs and stays there for days, months, or years until it decays or is excreted. The radionuclide 
will deliver a radiation dose over a period of time. The dose that a person receives from the time 
the nuclide enters the body until it is gone is the committed dose. FGR-11 calculates doses over a 
50-year period and presents the committed dose equivalent for each organ plus the committed 
effective dose equivalent (CEDE).  
 
A person can receive both an internal dose and an external dose. The sum of the committed 
effective dose equivalent (CEDE) and the external dose is called the total effective dose 
equivalent (TEDE).  
 







  


 68 
 


 


APPENDIX 8 
 


ACUTE RADIATION SYNDROME  
[From the Centers for Disease Control and Prevention's Website] 


 
Radiation sickness, known as acute radiation syndrome (ARS), is a serious illness that occurs 
when the entire body (or most of it) receives a high dose of radiation, usually over a short period 
of time. Many survivors of the Hiroshima and Nagasaki atomic bombs in the 1940s and many of 
the firefighters who first responded after the Chernobyl Nuclear Power Plant accident in 1986 
became ill with ARS.  
 
People exposed to radiation will get ARS only if:  
 
• The radiation dose was high (doses from medical procedures such as chest x-rays are too low 


to cause ARS; however, doses from radiation therapy to treat cancer may be high enough to 
cause some ARS symptoms),  


• The radiation was penetrating (that is, able to reach internal organs),  


• The person’s entire body, or most of it, received the dose, and  


• The radiation was received in a short time, usually within minutes.  
 
The first symptoms of ARS typically are nausea, vomiting, and diarrhea. These symptoms will 
start within minutes to days after the exposure, will last for minutes up to several days, and may 
come and go. Then the person usually looks and feels healthy for a short time, after which he or 
she will become sick again with loss of appetite, fatigue, fever, nausea, vomiting, diarrhea, and 
possibly even seizures and coma. This seriously ill stage may last from a few hours up to several 
months.  
 
People with ARS typically also have some skin damage. This damage can start to show within a 
few hours after exposure and can include swelling, itching, and redness of the skin (like a bad 
sunburn). There also can be hair loss. As with the other symptoms, the skin may heal for a short 
time, followed by the return of swelling, itching, and redness days or weeks later. Complete 
healing of the skin may take from several weeks up to a few years depending on the radiation 
dose the person’s skin received.  
 
The chance of survival for people with ARS decreases with increasing radiation dose. Most 
people who do not recover from ARS will die within several months of exposure. The cause of 
death in most cases is the destruction of the person’s bone marrow, which results in infections 
and internal bleeding. For the survivors, the recovery process may last from several weeks up to 
2 years.  
 
If a radiation emergency occurs that exposes people to high doses of radiation in a short period 
of time, they should immediately seek medical care from their doctor or local hospital.  
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More Information  
 
For more information about radiation and emergency response, see the Centers for Disease 
Control and Prevention’s Emergency Preparedness and Response website at www.bt.cdc.gov or 
contact the following organizations:  
 
The CDC Public Response Source 1-888-246-2675 


Conference of Radiation Control Program 
Directors (CRCPD) 


www.crcpd.org or 502-227-4543 


U.S. Environmental Protection Agency (EPA) www.epa.gov/radiation/rert 
Nuclear Regulatory Commission (NRC) www.nrc.gov or 301-415-8200 


Federal Emergency Management Agency 
(FEMA) 


www.fema.gov or 202-646-4600 


Radiation Emergency Assistance 
Center/Training Site (REAC/TS) 


http://orise.orau.gov/reacts/  
or 865-576-3131 


U.S. National Response Team (NRT) www.nrt.org  
U.S. Department of Energy (DOE) www.energy.gov or 1-800-dial-DOE 
   


 
For more information, visit www.bt.cdc.gov/radiation, or call CDC at 800-CDC-INFO (English 
and Spanish) or 888-232-6348 (TTY).  
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APPENDIX 9 
  


STATE AND LOCAL RADIATION CONTROL PROGRAM 
CONTACTS 


(Please reconfirm before using in any emergency plan.) 
 
State/Local Agency Office Hour 


Number 
24-hr or After 
Hours Phone 


24-hr Phone Radiation Emergency 
Instructions 


Alabama 334-206-5391 334-324-0076 Ask for Radiation Control 
Alaska 907-334-2100 907-428-7200 Press 1 
Arizona 602-255-4845 602-223-2212 Ask to page Radiation Regulatory 


Agency 
Arkansas 501-661-2301 501-661-2136  
California 916-440-7942 800-852-7550  
   Los Angeles County  213-351-7897 213-974-1234 Ask for Radiation Management Staff 
   San Diego County  619-338-2969 619-778-2889  
Colorado  303-692-3300 877-518-5608  
Connecticut 860-424-3029 860-424-3333 State – radiation incident/emergency 
Delaware 
 


302-744-4546 302-659-3362 DEMA/State Police, Ask to page 
Radiation Control – Public Health 


District of Columbia 202-535-2320 202-727-1000  
Florida 850-245-4266 407-297-2095  
Georgia 404/362-2675 800-241-4113 


404/656-4863 
 


Hawaii 808-586-4700 808-247-2191 
808-348-0970 


Ask for Russell Takata/Rad Response 


Idaho 208-334-2235 208-334-2241  
Illinois 217-785-9868 217-782-7860  
Indiana 317-351-7190 317-233-1325 Say Radiation Emergency 
Iowa 515-281-3478 


515-371-2255 
(Blackberry) 


515-323-4360 State Radio, Ask for Homeland Security 
Duty Officer, leave callback # 


Kansas 785-296-1595 785-296-3176 Say Radiation incident or event 
Kentucky 502/564-3700 800/255-2587  
Louisiana 225-219-3041 225-765-0160  
Maine 207-287-5677 207-624-7000 Say – Radiation Control 
Maryland 410-537-3301 866-633-4686  
Massachusetts 617-242-3035 617-242-3453 Identify it’s a radiation emergency and 


ask for Nuclear Incident Advisory team 
(NIAT) 


Michigan    
Minnesota 651-201-4545 651-649-5451  
Mississippi  601-987-6893 601-352-9100  
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STATE AND LOCAL RADIATION CONTROL PROGRAM 
CONTACTS 


(Please reconfirm before using in any emergency plan.) 
 
State/Local Agency Office Hour 


Number 
24-hr or After 
Hours Phone 


24-hr Phone Radiation Emergency 
Instructions 


Missouri 573-751-6161 800-392-0272  
    
Montana 406-444-2868 406-841-3911  
Nebraska 
 


402-471-2168 402-471-4545 State Patrol, ask to page NEMA Duty 
Officer 


Nevada 775-687-5394 888-438-7231 
775-688-2830 


 


New Hampshire 
 


603-271-4588 603-271-3636 State Police, ask to page Radiation 
Control 


New Jersey 
 


609-984-5462 877-WARNDEP 
877-927-6337 


 


New Mexico  505-476-3232  
New York 518-402-7550 518-292-2200  
   New York City 212-676-1550 212-350-4494  
North Carolina 919-571-4141 800-858-0368  
North Dakota 701-328-5188 701-328-2121  
Ohio 614-644-7860 614-644-2727  
Oklahoma 405-702-5100 800-522-0206 Refer to Radiation 
Oregon 
 


971-673-0499 971-673-0490 
971-673-0515  


 


Pennsylvania 717-787-2480 717-651-2001 PEMA, ask to page DEP Bureau of 
Radiation Control 


Rhode Island 401-222-7755 401-272-5952 Request Radiation Control 
South Carolina 803-545-4400 803-253-6488  
South Dakota 605-773-3356 800-592-1861  
Tennessee 615-532-0364 615-741-0001  
Texas 512-834-6688 512-458-7460 State radiation emergency 
Utah 801-536-4250 801-536-4123  
Vermont 802-865-7730 802-244-8727  
Virginia 804-864-8151 804-674-2400 State EOC, ask for the Radiological 


Health Duty Officer  
Washington 360-236-3210 206-682-5327  
West Virginia 304-558-6772 304-558-5380 After office hours dial office number 


and press zero for emergency contact 
Wisconsin 608-267-4792 800-943-0003 State -Radiation related emergency 
Wyoming 307-777-7752   
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APPENDIX 10 
 


 FEDERAL RADIATION CONTROL PROGRAM CONTACTS 
(Please reconfirm before using in any emergency plan.) 


 
Federal Agency Office 


Number 
24-hr Number 


Federal Emergency Management Agency (DHS/FEMA) 
FEMA Operations Center 


 
800-634-7084
  


 


Region I (CT, MA, ME, NH, RI, VT) 617-223-9540  
Region II (NJ, NY, PR) 212-680-3600  
Region III (DC, DE, MD, PA, VA, WV) 215-931-5608  
Region IV (AL, FL, GA, KY, MS, NC, SC, TN) 770-220-5200  
Region V (IL, IN, MI, MN, OH, WI) 312-408-5500  
Region VI (AR, LA, NM, OK, TX) 940-898-5399  
Region VII (IA, KS, NE, MO) 816-283-7061  
Region VIII (CO, MT, ND, SD, UT, WY) 303-235-4800  
Region IX (AZ, CA, HI, NV) 510-627-7100  
Region X (AK, ID, OR, WA) 425-487-4600  
   
Nuclear Regulatory Commission (NRC) 
(24-hr recorded phone line)  


 301-816-5100 


   
Environmental Protection Agency (EPA) 
National Response Center 


 1-800-424-8802 


   
Department of Energy – Radiological Assistance Program  
(RAP Teams) 


  


Region I (CT, DC, DE, MA, MD, ME, NH, NJ, NY, PA, RI, VT)  631-344-2200 
Region II (AR, KY, LA, MO, MS, PR, TN, VA, VI, WV)   865-576-1005 
Region III (AL, FL, GA, NC, SC)   803-725-3333 
Region IV (AZ, KS, NM, OK, TX)  505-845-4667 
Region V (IA, IL, IN, MI, MN, ND, NE, OH, SD, WI)   630-252-4800 
Region VI (CO, ID, MT, UT, WY)   208-526-1515 
Region VII (CA, HI, NV, Pacific Rim Territory)  925-422-8951 
Region VIII (AK, OR, WA)   509-373-3800 
   
Oak Ridge Institute for Science and Education, 
Radiological Emergency Assistance Center Training Site  
(REAC/TS) 


856-576-3131 856-576-1005 
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APPENDIX 11 
 


SUGGESTED INTERNET SITES  
FOR ADDITIONAL INFORMATION 


 
DHS FACT SHEETS 
 
http://www.nae.edu/NAE/pubundcom.nsf/weblinks/CGOZ-
6DZLNU/$file/nuclear%20attack%2006.pdf       
  
http://www.nae.edu/NAE/pubundcom.nsf/weblinks/CGOZ-
646NVG/$file/radiological%20attack%2006.pdf 
 
 
EMERGENCY MANAGEMENT PROCEDURES 
 
http://web.em.doe.gov/otem/initialresp.html  
 
 
GENERAL REFERENCES 
 
http://www.bt.cdc.gov/radiation          
http://www.ncrp.com          
http://www.ndu.edu/ctnsp/wmd_tipsheet.htm        
http://www.rand.org/pubs/monograph_reports/MR1731/index.html     
http://www.nae.edu/nae/pubundcom.nsf/weblinks/cgoz-642p3w?opendocument    
http://www.hps.org/hsc          
http://www.crcpd.org 
 
 
MEDICAL PROCEDURES 
 
http://www.phpreparedness.info/ 
http://www.afrri.usuhs.mil           
http://orise.orau.gov/reacts 


 
 


NATIONAL PLANS 
 
http://www.dhs.gov/interweb/assetlibrary/NRP_FullText.pdf      
http://www.ofcm.gov/atd_dir/pdf/erad.pdf        
http://www.epa.gov/radiation/rert/rert.htm 
 
 



http://www.dhs.gov/xlibrary/assets/NRPbaseplan.pdf
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PROTECTIVE ACTION GUIDANCE INFORMATION 
 
http://www.epa.gov/radiation/rert/pags.htm    
http://www.fda.gov/cder/guidance/4825fnl.htm   
http://www.acr.org/s_acr/index.asp  
 
 
PUBLIC PREPAREDNESS 
 
http://www.phpreparedness.info         
http://www.bt.cdc.gov/radiation/shelter.asp        
http://www.bt.cdc.gov/radiation/index.asp        
http://www.bt.cdc.gov/radiation/ki.asp        
http://hps.org/documents/RDDPAGs.pdf        
http://www.bt.cdc.gov/radiation/dirtybombs.asp       
http://www.atsdr.cdc.gov/toxfaq.html        
http://www.atsdr.cdc.gov/tfacts157.html        
http://www.cdc.gov/nceh/ehs/ETP/default.htm       
http://www.ready.gov  
 
 
TRAINING RESOURCES 
 
http://web.em.doe.gov/otem/program.html         
http://www.fema.gov/compendium/print/compendium.pdf       
http://www.fema.gov/compendium/index.jsp         
http://www.training.fema.gov/emiweb/index.asp    
http://orise.orau.gov/reacts           
http://www.teppinfo.com/Tools/ModelProcedures/Model%20Decon%20Procedure.pdf   
http://www.teppinfo.com/Tools/ModelProcedures/patient%20handling.pdf    
http://www.teppinfo.com/Tools/ModelProcedures/MedicalExaminerCoroner.pdf
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APPENDIX 12 
 


STATE, LOCAL AGENCIES, AND PROFESSIONAL SOCIETIES  
THAT PROVIDED VALUABLE INPUT DURING  


THE DEVELOPMENT OF THIS PROJECT 
 


Arizona: 
Arizona Department of Public Safety, Arizona Department of Health Services, Arizona 
Radiation Regulatory Agency and Arizona Department of Environmental Quality, Chandler Fire 
Department, Gilbert Fire Department, Phoenix Police Department Bomb Squad, Gilbert Police 
Department, and Palo Verde Nuclear Generating Station Off-Site Emergency Planning.  
 
California: 
County of Los Angeles Fire Department; County of Los Angeles Department of Health Services, 
Radiation Management, and California Radiologic Health Branch. 
 
Delaware: 
City of Wilmington Police Department, Emergency Management Section; Delaware Department 
of Natural Resources and Environmental Control, State Emergency Response Team; Delaware 
Department of Health & Social Services, Division of Public Health, Office of Radiation Control, 
Office of Environmental Health Evaluation. 
 
Iowa: 
Iowa Department of Public Health; Iowa Homeland Security and Emergency Management; Fire 
Service Training Bureau  (Division of State Fire Marshal), Iowa Department of Public Safety.  
 
Massachusetts: 
Amherst Fire Department, Greenfield Fire Department, Boston Fire Department, Massachusetts 
Department of Fire Services, Massachusetts Department of Public Health, Radiation Control 
Program. 
 
Nevada: 
Clark County Fire Department, Las Vegas Metropolitan Police Department;  North Lake Tahoe 
Fire Protection District. 
 
New Jersey: 
New Jersey Department of Environmental Protection, Division of Environmental Safety & 
Health, Radiation Protection and Release Prevention Program. 
 
New York: 
New York Office of Fire Prevention & Control, Hazardous Materials Bureau, Homeland 
Security Program; New York State Department of Health, Bureau of Emergency Management 
Services; New York State Department of Health, Bureau of Environmental Radiation Protection; 
New York City Fire Department. 
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Texas:   
Texas Department of State Health Services, Radiation Control 
 
Washington: 
Washington Department of Health, Office of Radiation Protection, Environmental Radiation 
Section 
 
Centers for Disease Control and Prevention 
 
Department of Homeland Security 
 
Brookhaven National Laboratory 
 
Health Physics Society 
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APPENDIX 13 
  


GLOSSARY OF RADIOLOGICAL TERMS  
 


Excerpted from the Centers for Disease Control and Prevention's Website 
Note:  This is a glossary of radiological terms, and not all of the terms in the glossary appear in this document. 


 
Absolute risk: the proportion of a population expected to get a disease over a specified time 
period. See also risk, relative risk. 
 
Absorbed dose: the amount of energy deposited by ionizing radiation in a unit mass of tissue. 
It is expressed in units of joule per kilogram (J/kg), and called “gray” (Gy). For more information, 
see Appendix 3, “Primer on Radiation Measurement.”  
 
Activity (radioactivity): the rate of decay of radioactive material expressed as the number of 
atoms breaking down per second measured in units called becquerels or curies.  
 
Acute exposure: an exposure to radiation that occurred in a matter of minutes rather than in 
longer, continuing exposure over a period of time. See also chronic exposure, exposure, 
fractionated exposure.  
 
Acute Radiation Syndrome (ARS): a serious illness caused by receiving a dose greater than 75 
rads of penetrating radiation to the body in a short time (usually minutes). The earliest 
symptoms are nausea, fatigue, vomiting, and diarrhea. Hair loss, bleeding, swelling of the mouth 
and throat, and general loss of energy may follow. If the exposure has been approximately 1,000 
rads or more, death may occur within 2 – 4 weeks. For more information, see Appendix 8, "Acute 
Radiation Syndrome.”  
 
Alpha particle: the nucleus of a helium atom, made up of two neutrons and two protons with a 
charge of +2. Certain radioactive nuclei emit alpha particles. Alpha particles generally carry 
more energy than gamma or beta particles, and deposit that energy very quickly while passing 
through tissue. Alpha particles can be stopped by a thin layer of light material, such as a sheet of 
paper, and cannot penetrate the outer, dead layer of skin. Therefore, they do not damage living 
tissue when outside the body. When alpha-emitting atoms are inhaled or swallowed, however, 
they are especially damaging because they transfer relatively large amounts of ionizing energy to 
living cells. See also beta particle, gamma ray, neutron, x-ray.  
 
Americium (Am): a silvery metal; it is a man-made element whose isotopes Am-237 through 
Am-246 are all radioactive. Am-241 is formed spontaneously by the beta decay of plutonium-
241. Trace quantities of americium are widely used in smoke detectors, and as neutron sources in 
neutron moisture gauges. 
 
Atom: the smallest particle of an element that can enter into a chemical reaction.  
 
Atomic number: the total number of protons in the nucleus of an atom. 
 
Background radiation:  ionizing radiation from natural sources, such as terrestrial radiation 
due to radionuclides in the soil or cosmic radiation originating in outer space.  
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Becquerel (Bq): the amount of a radioactive material that will undergo one decay 
disintegration) per second. For more information, see Appendix 3, “Primer on Radiation 
Measurement.”  
 
Beta particles: electrons ejected from the nucleus of a decaying atom. Although they can be 
stopped by a thin sheet of aluminum, beta particles can penetrate the dead skin layer, potentially 
causing burns. They can pose a serious direct or external radiation threat and can be lethal 
depending on the amount received. They also pose a serious internal radiation threat if beta-
emitting atoms are ingested or inhaled. See also alpha particle, gamma ray, neutron, x-ray.  
 
Bioassay: an assessment of radioactive materials that may be present inside a person’s body 
through analysis of the person’s blood, urine, feces, or sweat.   
 
Biological half-life: the time required for one half of the amount of a substance, such as a 
radionuclide, to be expelled from the body by natural metabolic processes, not counting 
radioactive decay, once it has been taken in through inhalation, ingestion, or absorption. See also 
radioactive half-life, effective half-life.  
 
Chronic exposure: exposure to a substance over a long period of time, possibly resulting in 
adverse health effects. See also acute exposure, fractionated exposure.  
 
Cobalt (Co): gray, hard, magnetic, and somewhat malleable metal. Cobalt is relatively rare and 
generally obtained as a byproduct of other metals, such as copper. Its most common 
radioisotope, cobalt-60 (Co-60), is used in radiography and medical applications. Cobalt-60 
emits beta particles and gamma rays during radioactive decay.  
 
Committed dose: a dose that accounts for continuing exposures expected to be received over a 
long period of time (such as 30, 50, or 70 years) from radioactive materials that were deposited 
inside the body. For more information, see Appendix 3, “Primer on Radiation Measurement.”  
 
Concentration: the ratio of the amount of a specific substance in a given volume or mass of 
solution to the mass or volume of solvent.  
 
Conference of Radiation Control Program Directors (CRCPD): an organization whose 
members represent state radiation protection programs. For more information, see the CRCPD 
website: http://www.crcpd.org.  
 
Contamination (radioactive): the deposition of unwanted radioactive material on the surfaces 
of structures, areas, objects, or people where it may be external or internal. See also 
decontamination.  
 
Cosmic radiation: radiation produced in outer space when heavy particles from other galaxies 
(nuclei of all known natural elements) bombard the earth. See also background radiation, 
terrestrial radiation.  
 
Cumulative dose: the total dose resulting from repeated or continuous exposures of the same 
portion of the body, or of the whole body, to ionizing radiation. For more information, see 
Appendix 3, “Primer on Radiation Measurement.”  
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Curie (Ci): the traditional measure of radioactivity based on the observed decay rate of 1 gram 
of radium. One curie of radioactive material will have 37 billion disintegrations in 1 second. 
For more information, see Appendix 3, “Primer on Radiation Measurement.”  
 
Cutaneous Radiation Syndrome (CRS): the complex syndrome resulting from radiation 
exposure of more than 200 rads to the skin. The immediate effects can be reddening and 
swelling of the exposed area (like a severe burn), blisters, ulcers on the skin, hair loss, and severe 
pain. Very large doses can result in permanent hair loss, scarring, altered skin color, deterioration 
of the affected body part, and death of the affected tissue (requiring surgery). For more 
information, see Appendix 8, “Acute Radiation Syndrome.”  
 
Decay chain (decay series): the series of decays that certain radioisotopes go through before 
reaching a stable form. For example, the decay chain that begins with uranium-238 (U-238) ends 
in lead-206 (Pb-206), after forming isotopes, such as uranium-234 (U-234), thorium-230 (Th-
230), radium-226 (Ra-226), and radon-222 (Rn-222).  
 
Decay constant: the fraction of a number of atoms of a radioactive nuclide that disintegrates in 
a unit of time. The decay constant is inversely proportional to the radioactive half-life.   
 
Decay, radioactive: disintegration of the nucleus of an unstable atom by the release of 
radiation.  
 
Decontamination: the reduction or removal of radioactive contamination from a structure, 
object, or person.  
 
Deterministic effects: effects that can be related directly to the radiation dose received. The 
severity increases as the dose increases. A deterministic effect typically has a threshold below 
which the effect will not occur. See also stochastic effect, non-stochastic effect.  
 
Dirty bomb: a device designed to spread radioactive material by conventional explosives when 
the bomb explodes. A dirty bomb kills or injures people through the initial blast of the 
conventional explosive and spreads radioactive contamination over possibly a large area - hence 
the term “dirty.” Such bombs could be miniature devices or large truck bombs. A dirty bomb is 
much simpler to make than a true nuclear weapon. See also radiological dispersal device.  
 
Dose (radiation): radiation absorbed by person’s body. Several different terms describe 
radiation dose. For more information, see Appendix 3, “Primer on Radiation Measurement.”  
 
Dose equivalent: a quantity used in radiation protection to place all radiation on a common scale 
for calculating tissue damage. Dose equivalent is the absorbed dose in grays times the quality 
factor. The quality factor accounts for differences in radiation effects caused by different types 
of ionizing radiation. Some radiation, including alpha particles, causes a greater amount of 
damage per unit of absorbed dose than other radiation. The sievert (Sv) is the unit used to 
measure dose equivalent. For more information, see Appendix 3, “Primer on Radiation Measurement.”  
 
Dose rate: the radiation dose delivered per unit of time.  
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Dose reconstruction: a scientific study that estimates doses to people from releases of 
radioactivity or other pollutants. The dose is reconstructed by determining the amount of 
material released, the way people came in contact with it, and the amount they absorbed.  
 
Dosimeter: a small portable instrument (such as a film badge, thermoluminescent dosimeter 
[TLD], or pocket dosimeter) for measuring and recording the total accumulated dose of ionizing 
radiation a person receives.  
 
Dosimetry: assessment (by measurement or calculation) of radiation dose.  
 
Effective dose: a dosimetric quantity useful for comparing the overall health affects of 
irradiation of the whole body. It takes into account the absorbed doses received by various 
organs and tissues and weighs them according to present knowledge of the sensitivity of each 
organ to radiation. It also accounts for the type of radiation and the potential for each type to 
inflict biologic damage. The effective dose is used, for example, to compare the overall health 
detriments of different radionuclides in a given mix. The unit of effective dose is the sievert 
(Sv); 1 Sv = 1 J/kg. For more information, see Appendix 3, “Primer on Radiation Measurement.”  
 
Effective half-life: the time required for the amount of a radionuclide deposited in a living 
organism to be diminished by 50% as a result of the combined action of radioactive decay and 
biologic elimination. See also biological half-life, decay constant, radioactive half-life.   
 
Electron: an elementary particle with a negative electrical charge and a mass 1/1837 that of the 
proton. Electrons surround the nucleus of an atom because of the attraction between their 
negative charge and the positive charge of the nucleus. A stable atom will have as many 
electrons as it has protons. The number of electrons that orbit an atom determine its chemical 
properties. See also neutron.  
 
Element: 1) all isotopes of an atom that contain the same number of protons. For example, the 
element uranium has 92 protons, and the different isotopes of this element may contain 134 to 
148 neutrons. 2) In a reactor, a fuel element is a metal rod containing the fissile material. 
 
Exposure (radiation): a measure of ionization in air caused by x-rays or gamma rays only. 
The unit of exposure most often used is the roentgen. See also contamination.  
 
Exposure pathway: a route by which a radionuclide or other toxic material can enter the body. 
The main exposure routes are inhalation, ingestion, absorption through the skin, and entry 
through a cut or wound in the skin.  
 
Exposure rate: a measure of the ionization produced in air by x-rays or gamma rays per unit 
of time (frequently expressed in roentgens per hour).  
 
External exposure: exposure to radiation outside of the body.  
 
Fission (fissioning): the splitting of a nucleus into at least two other nuclei that releases a large 
amount of energy. Two or three neutrons are usually released during this transformation.   
 
Fractionated exposure: exposure to radiation that occurs in several small acute exposures, 
rather than continuously as in a chronic exposure.  
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Gamma rays: high-energy electromagnetic radiation emitted by certain radionuclides when 
their nuclei transition from a higher to a lower energy state. These rays have high energy and a 
short wave length. All gamma rays emitted from a given isotope have the same energy, a 
characteristic that enables scientists to identify which gamma emitters are present in a sample. 
Gamma rays penetrate tissue farther than do beta or alpha particles, but leave a lower 
concentration of ions in their path to potentially cause cell damage. Gamma rays are very similar 
to x-rays. See also neutron.  
 
Geiger counter: a radiation detection and measuring instrument consisting of a gas-filled tube 
containing electrodes, between which an electrical voltage but no current flows. When ionizing 
radiation passes through the tube, a short, intense pulse of current passes from the negative 
electrode to the positive electrode and is measured or counted. The number of pulses per second 
measures the intensity of the radiation field. Geiger counters are the most commonly used 
portable radiation detection instruments.  
 
Genetic effects: hereditary effects (mutations) that can be passed on through reproduction 
because of changes in sperm or ova. See also teratogenic effects, somatic effects.  
 
Gray (Gy): a unit of radiation measurement for absorbed dose. It measures the amount of 
energy absorbed in a material. The unit Gy can be used for any type of radiation, but it does not 
describe the biological effects of the different radiations. For more information, see Appendix 3, 
“Primer on Radiation Measurement.”  
 
Half-life: the time any substance takes to decay by half of its original amount. See also 
biological half-life, decay constant, effective half-life, radioactive half-life.   
 
Health physics: a scientific field that focuses on protection of humans and the environment from 
radiation. Health physics uses physics, biology, chemistry, statistics, and electronic 
instrumentation to help protect individuals from any damaging effects of radiation. For more 
information, see the Health Physics Society website: http://www.hps.org/.  
 
Hot spot: any place where the level of radioactive contamination is considerably greater than 
the area around it.  
 
Ingestion: 1) the act of swallowing; 2) in the case of radionuclides or chemicals, swallowing 
radionuclides or chemicals by eating or drinking.  
 
Inhalation: 1) the act of breathing in; 2) in the case of radionuclides or chemicals, breathing in 
radionuclides or chemicals.  
 
Internal exposure: exposure to radioactive material taken into the body.  
 
Iodine: a nonmetallic solid element. There are both radioactive and non-radioactive isotopes of 
iodine. Radioactive isotopes of iodine are widely used in medical applications. Radioactive 
iodine is a fission product and is the largest contributor to people’s radiation dose after an 
accident at a nuclear reactor.   
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Ion: an atom that has fewer or more electrons than it has protons causing it to have an electrical 
charge and, therefore, be chemically reactive.  
 
Ionization: the process of adding one or more electrons to, or removing one or more electrons 
from, atoms or molecules, thereby creating ions. High temperatures, electrical discharges, or 
nuclear radiation can cause ionization.    
 
Ionizing radiation: any radiation capable of displacing electrons from atoms, thereby 
producing ions. High doses of ionizing radiation may produce severe skin or tissue damage. See 
also alpha particle, beta particle, gamma ray, neutron, x-ray.  
 
Irradiation: exposure to radiation.  
 
Isotope: a nuclide of an element having the same number of protons but a different number of 
neutrons.  
 
Latent period: the time between exposure to a toxic material and the appearance of a resultant 
health effect.  
 
Local radiation injury (LRI): acute radiation exposure (more than 1,000 rads) to a small, 
localized part of the body. Most local radiation injuries do not cause death. However, if the 
exposure is from penetrating radiation (neutrons, x-rays, or gamma rays), internal organs may 
be damaged and some symptoms of acute radiation syndrome (ARS), including death, may 
occur. Local radiation injury invariably involves skin damage, and a skin graft or other surgery 
may be required. See also CDC’s fact sheet “Acute Radiation Syndrome” at 
http://www.bt.cdc.gov/radiation/ars.asp.  
 
Neutron: a small atomic particle possessing no electrical charge typically found within an atom's 
nucleus. Neutrons are, as the name implies, neutral in their charge. That is, they have neither a 
positive nor a negative charge. A neutron has about the same mass as a proton. See also alpha 
particle, beta particle, gamma ray, nucleon, x-ray.   
 
Non-ionizing radiation: radiation that has lower energy levels and longer wavelengths than 
ionizing radiation. It is not strong enough to affect the structure of atoms it contacts but is 
strong enough to heat tissue and can cause harmful biological effects. Examples include radio 
waves, microwaves, visible light, and infrared from a heat lamp.  
 
Non-stochastic effects: effects that can be related directly to the radiation dose received. The 
effect is more severe with a higher does. It typically has a threshold, below which the effect will 
not occur. These are sometimes called deterministic effects. For example, a skin burn from 
radiation is a non-stochastic effect that worsens as the radiation dose increases. See also 
stochastic effects.  
 
Nucleus: the central part of an atom that contains protons and neutrons. The nucleus is the 
heaviest part of the atom.  
 
Nucleon: a proton or a neutron; a constituent of the nucleus of an atom.   
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Nuclide: a general term applicable to all atomic forms of an element. Nuclides are characterized 
by the number of protons and neutrons in the nucleus, as well as by the amount of energy 
contained within the atom.  
 
Pathways: the routes by which people are exposed to radiation or other contaminants. The three 
basic pathways are inhalation, ingestion, and direct external exposure. See also exposure 
pathway.  
 
Penetrating radiation: radiation that can penetrate the skin and reach internal organs and 
tissues. Photons (gamma rays and x-rays), neutrons, and protons are penetrating radiations. 
However, alpha particles and all but extremely high-energy beta particles are not considered 
penetrating radiation.  
 
Photon: discrete "packet" of pure electromagnetic energy. Photons have no mass and travel at 
the speed of light. The term "photon" was developed to describe energy when it acts like a 
particle (causing interactions at the molecular or atomic level), rather than a wave. Gamma rays 
and x-rays are photons.  
 
Plume: the material spreading from a particular source and traveling through environmental 
media, such as air or ground water. For example, a plume could describe the dispersal of 
particles, gases, vapors, and aerosols in the atmosphere, or the movement of contamination 
through an aquifer (For example, dilution, mixing, or adsorption onto soil).  
 
Plutonium (Pu): a heavy, man-made, radioactive metallic element. The most important isotope 
is Pu-239, which has a half-life of 24,000 years. Pu-239 can be used in reactor fuel and is the 
primary isotope in weapons. One kilogram is equivalent to about 22 million kilowatt-hours of 
heat energy. The complete detonation of a kilogram of plutonium produces an explosion equal to 
about 20,000 tons of chemical explosive. All isotopes of plutonium are readily absorbed by the 
bones and can be lethal depending on the dose and exposure time.  
 
Prenatal radiation exposure: radiation exposure to an embryo or fetus while it is still in its 
mother’s womb. At certain stages of the pregnancy, the fetus is particularly sensitive to radiation 
and the health consequences could be severe above 5 rads, especially to brain function. For more 
information, see CDC’s fact sheet, “Possible Health Effects of Radiation Exposure on Unborn Babies,” 
at http://www.bt.cdc.gov/radiation/prenatal.asp.  
 
Protective Action Guide (PAG): a guide that tells state and local authorities at what projected 
dose they should take action to protect people from exposure to unplanned releases of 
radioactive material into the environment.  
 
Proton: a small atomic particle, typically found within an atom's nucleus, that possesses a 
positive electrical charge. Even though protons and neutrons are about 2,000 times heavier than 
electrons, they are tiny. The number of protons is unique for each chemical element.   
 
Quality factor (Q): the factor by which the absorbed dose (rad or gray) is multiplied to obtain 
a quantity that expresses, on a common scale for all ionizing radiation, the biological damage 
(rem) to an exposed person. It is used because some types of radiation, such as alpha particles, 
are more biologically damaging internally than other types. For more information, see Appendix 3, 
“Primer on Radiation Measurement.”  
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Rad (radiation absorbed dose): a basic unit of absorbed radiation dose. It is a measure of the 
amount of energy absorbed by the body. The rad is the traditional unit of absorbed dose. It is 
being replaced by the unit gray (Gy), which is equivalent to 100 rad. One rad equals the dose 
delivered to an object of 100 ergs of energy per gram of material. For more information, see 
Appendix 3, “Primer on Radiation Measurement.”  
 
Radiation: energy moving in the form of particles or waves. Familiar radiations are heat, light, 
radio waves, and microwaves. Ionizing radiation is a very high-energy form of electromagnetic 
radiation.  
 
Radiation sickness: See also acute radiation syndrome (ARS), or the CDC fact sheet “Acute 
Radiation Syndrome,” at http://www.bt.cdc.gov/radiation/ars.asp.  
 
Radiation warning symbol: a symbol prescribed by the Code of Federal Regulations. It is a 
magenta or black trefoil on a yellow background. It must be displayed where certain quantities of 
radioactive materials are present or where certain doses of radiation could be received.  
 
Radioactive contamination: the deposition of unwanted radioactive material on the surfaces of 
structures, areas, objects, or people. It can be airborne, external, or internal. See also 
contamination, decontamination.  
 
Radioactive decay: the spontaneous disintegration of the nucleus of an atom.  
 
Radioactive half-life: the time required for a quantity of a radioisotope to decay by half. For 
example, because the half-life of iodine-131 (I-131) is 8 days, a sample of I-131 that has 10 mCi 
of activity on January 1, will have 5 mCi of activity 8 days later, on January 9. See also: 
biological half-life, decay constant, effective half-life.  
 
Radioactive material: material that contains unstable (radioactive) atoms that give off radiation 
as they decay.  
 
Radioactivity: the process of spontaneous transformation of the nucleus, generally with the 
emission of alpha or beta particles often accompanied by gamma rays. This process is referred 
to as decay or disintegration of an atom.  
 
Radiogenic: health effects caused by exposure to ionizing radiation.  
 
Radiography: 1) medical: the use of radiant energy (such as x-rays and gamma rays) to image 
body systems. 2) industrial: the use of radioactive sources to photograph internal structures, such 
as turbine blades in jet engines. A sealed radiation source, usually iridium-192 (Ir-192) or cobalt-
60 (Co-60), beams gamma rays at the object to be checked. Gamma rays passing through flaws 
in the metal or incomplete welds strike special photographic film (radiographic film) on the 
opposite side.  
 
Radioisotope (radioactive isotope): isotopes of an element that have an unstable nucleus. 
Radioactive isotopes are commonly used in science, industry, and medicine. The nucleus 
eventually reaches a stable number of protons and neutrons through one or more radioactive 
decays. Approximately 3,700 natural and artificial radioisotopes have been identified.  
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Radiological or radiologic: related to radioactive materials or radiation. The radiological 
sciences focus on the measurement and effects of radiation.  
 
Radiological dispersal device (RDD): a device that disperses radioactive material by 
conventional explosive or other mechanical means, such as a spray. See also dirty bomb.  
 
Radionuclide: an unstable and therefore radioactive form of a nuclide. 
 
Radium (Ra): a naturally occurring radioactive metal. Radium is a radionuclide formed by the 
decay of uranium (U) and thorium (Th) in the environment. It occurs at low levels in virtually 
all rock, soil, water, plants, and animals. Radon (Rn) is a decay product of radium.  
 
Radon (Rn): a naturally occurring radioactive gas found in soils, rock, and water throughout the 
United States. Radon causes lung cancer and is a threat to health because it tends to collect in 
homes, sometimes to very high concentrations. As a result, radon is the largest source of 
exposure to people from naturally occurring radiation. 
 
Relative risk: the ratio between the risk for disease in an irradiated population to the risk in an 
unexposed population. A relative risk of 1.1 indicates a 10% increase in cancer from radiation, 
compared with the "normal" incidence. See also risk, absolute risk.  
 
Rem (roentgen equivalent, man): a unit of equivalent dose. Not all radiation has the same 
biological effect, even for the same amount of absorbed dose. Rem relates the absorbed dose in 
human tissue to the effective biological damage of the radiation. It is determined by multiplying 
the number of rads by the quality factor, a number reflecting the potential damage caused by 
the particular type of radiation. The rem is the traditional unit of equivalent dose, but it is being 
replaced by the sievert (Sv), which is equal to 100 rem. For more information, see Appendix 3, 
“Primer on Radiation Measurement.”  
 
Risk: the probability of injury, disease, or death under specific circumstances and time periods. 
Risk can be expressed as a value that ranges from 0% (no injury or harm will occur) to 100% 
(harm or injury will definitely occur). Risk can be influenced by several factors: personal 
behavior or lifestyle, environmental exposure to other material, or inborn or inherited 
characteristic known from scientific evidence to be associated with a health effect. Because 
many risk factors are not exactly measurable, risk estimates are uncertain. See also absolute 
risk, relative risk.  
 
Risk assessment: an evaluation of the risk to human health or the environment by hazards. Risk 
assessments can look at either existing hazards or potential hazards.  
 
Roentgen (R): a unit of exposure to x-rays or gamma rays. One roentgen is the amount of 
gamma or x-rays needed to produce ions carrying 1 electrostatic unit of electrical charge in 1 
cubic centimeter of dry air under standard conditions.  
 
Shielding: the material between a radiation source and a potentially exposed person that reduces 
exposure.  
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Sievert (Sv): a unit used to derive a quantity called dose equivalent. This relates the absorbed 
dose in human tissue to the effective biological damage of the radiation. Not all radiation has the 
same biological effect, even for the same amount of absorbed dose. Dose equivalent is often 
expressed as millionths of a sievert, or micro-sieverts (μSv). One sievert is equivalent to 100 
rem. For more information, see Appendix 3, “Primer on Radiation Measurement.”  
 
S.I. units: the Systeme Internationale (or International System) of units and measurements. This 
system of units officially came into being in October 1960 and has been adopted by nearly all 
countries, although the amount of actual usage varies considerably. For more information, see 
Appendix 3, “Primer on Radiation Measurement.”  
 
Somatic effects: effects of radiation that are limited to the exposed person, as distinguished from 
genetic effects, which may also affect subsequent generations. See also teratogenic effects.  
 
Stochastic effect: effect that occurs on a random basis independent of the size of dose. The 
effect typically has no threshold and is based on probabilities, with the chances of seeing the 
effect increasing with dose. If it occurs, the severity of a stochastic effect is independent of the 
dose received. Cancer is a stochastic effect. See also non-stochastic effect, deterministic effect.  
 
Strontium (Sr): a silvery, soft metal that rapidly turns yellow in air. Sr-90 is one of the 
radioactive fission materials created within a nuclear reactor during its operation. Stronium-90 
emits beta particles during radioactive decay.  
 
Teratogenic effect: birth defects that are not passed on to future generations, caused by 
exposure to a toxin as a fetus. See also genetic effects, somatic effects. 
 
Terrestrial radiation: radiation emitted by naturally occurring radioactive materials, such as 
uranium (U), thorium (Th), and radon (Rn) in the earth.  
 
Thorium (Th): a naturally occurring radioactive metal found in small amounts in soil, rocks, 
water, plants, and animals. The most common isotopes of thorium are thorium-232 (Th-232), 
thorium-230 (Th-230), and thorium-238 (Th-238). 
 
Transuranic: pertaining to elements with atomic numbers higher than uranium (92). For 
example, plutonium (Pu) and americium (Am) are transuranics.  
 
Uranium (U): a naturally occurring radioactive element whose principal isotopes are uranium-
238 (U-238) and uranium-235 (U-235). Natural uranium is a hard, silvery-white, shiny metallic 
ore that contains a minute amount of uranium-234 (U-234). 
 
Whole body count: the measure and analysis of the radiation being emitted from a person’s 
entire body, detected by a counter external to the body.  
 
Whole body exposure: an exposure of the body to radiation, in which the entire body, rather 
than an isolated part, is irradiated by an external source.  
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X-ray: electromagnetic radiation caused by deflection of electrons from their original paths, or 
inner orbital electrons that change their orbital levels around the atomic nucleus. x-rays, like 
gamma rays can travel long distances through air and most other materials. Like gamma rays, x-
rays require more shielding to reduce their intensity than do beta or alpha particles. x-rays and 
gamma rays differ primarily in their origin: x-rays originate in the electronic shell; gamma rays 
originate in the nucleus. See also neutron.  
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STATE AND LOCAL  
RADIATION CONTROL PROGRAM CONTACTS 



(Please reconfirm before using in any emergency plan.) 
 
State/Local Agency Office Hour 



Number 
24-hr or After 
Hours Phone 



24-hr Phone Radiation Emergency 
Instructions 



Alabama 334-206-5391 334-324-0076 Ask for Radiation Control 
Alaska 907-334-2100 907-428-7200 Press 1 
Arizona 602-255-4845 602-223-2212 Ask to page Radiation Regulatory 



Agency 
Arkansas 501-661-2301 501-661-2136  
California 916-440-7942 800-852-7550  
   Los Angeles County  213-351-7897 213-974-1234 Ask for Radiation Management Staff 
   San Diego County  619-338-2969 619-778-2889  
Colorado  303-692-3300 877-518-5608  
Connecticut 860-424-3029 860-424-3333 State – radiation incident/emergency 
Delaware 
 



302-744-4546 302-659-3362 DEMA/State Police, Ask to page 
Radiation Control – Public Health 



District of Columbia 202-535-2320 202-727-1000  
Florida 850-245-4266 407-297-2095  
Georgia 404/362-2675 800-241-4113 



404/656-4863 
 



Hawaii 808-586-4700 808-247-2191 
808-348-0970 



Ask for Russell Takata/Rad Response 



Idaho 208-334-2235 208-334-2241  
Illinois 217-785-9868 217-782-7860  
Indiana 317-351-7190 317-233-1325 Say Radiation Emergency 
Iowa 515-281-3478 



515-371-2255 
(Blackberry) 



515-323-4360 State Radio, Ask for Homeland Security 
Duty Officer, leave callback # 



Kansas 785-296-1595 785-296-3176 Say Radiation incident or event 
Kentucky 502/564-3700 800/255-2587  
Louisiana 225-219-3041 225-765-0160  
Maine 207-287-5677 207-624-7000 Say – Radiation Control 
Maryland 410-537-3301 866-633-4686  
Massachusetts 617-242-3035 617-242-3453 Identify it’s a radiation emergency and 



ask for Nuclear Incident Advisory team 
(NIAT) 



Michigan    
Minnesota 651-201-4545 651-649-5451  
Mississippi  601-987-6893 601-352-9100  
Missouri 573-751-6161 800-392-0272  
Montana 406-444-2868 406-841-3911  
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STATE AND LOCAL  
RADIATION CONTROL PROGRAM CONTACTS 



(Please reconfirm before using in any emergency plan.) 
 
State/Local Agency Office Hour 



Number 
24-hr or After 
Hours Phone 



24-hr Phone Radiation Emergency 
Instructions 



Nebraska 
 



402-471-2168 402-471-4545 State Patrol, ask to page NEMA Duty 
Officer 



Nevada 775-687-5394 888-438-7231 
775-688-2830 



 



New Hampshire 
 



603-271-4588 603-271-3636 State Police, ask to page Radiation 
Control 



New Jersey 
 



609-984-5462 877-WARNDEP 
877-927-6337 



 



New Mexico  505-476-3232  
New York 518-402-7550 518-292-2200  
   New York City 212-676-1550 212-350-4494  
North Carolina 919-571-4141 800-858-0368  
North Dakota 701-328-5188 701-328-2121  
Ohio 614-644-7860 614-644-2727  
Oklahoma 405-702-5100 800-522-0206 Refer to Radiation 
Oregon 
 



971-673-0499 971-673-0490 
971-673-0515  



 



Pennsylvania 717-787-2480 717-651-2001 PEMA, ask to page DEP Bureau of 
Radiation Control 



Rhode Island 401-222-7755 401-272-5952 Request Radiation Control 
South Carolina 803-545-4400 803-253-6488  
South Dakota 605-773-3356 800-592-1861  
Tennessee 615-532-0364 615-741-0001  
Texas 512-834-6688 512-458-7460 State radiation emergency 
Utah 801-536-4250 801-536-4123  
Vermont 802-865-7730 802-244-8727  
Virginia 804-864-8151 804-674-2400 State EOC, ask for the Radiological 



Health Duty Officer  
Washington 360-236-3210 206-682-5327  
West Virginia 304-558-6772 304-558-5380 After office hours dial office number 



and press zero for emergency contact 
Wisconsin 608-267-4792 800-943-0003 State -Radiation related emergency 
Wyoming 307-777-7752   
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 FEDERAL RADIATION CONTROL PROGRAM CONTACTS 
(Please reconfirm before using in any emergency plan.) 



 
Federal Agency Office 



Number 
24-hr Number 



Federal Emergency Management Agency (DHS/FEMA) 
FEMA Operations Center 



 
800-634-7084
  



 



Region I (CT, MA, ME, NH, RI, VT) 617-223-9540  
Region II (NJ, NY, PR) 212-680-3600  
Region III (DC, DE, MD, PA, VA, WV) 215-931-5608  
Region IV (AL, FL, GA, KY, MS, NC, SC, TN) 770-220-5200  
Region V (IL, IN, MI, MN, OH, WI) 312-408-5500  
Region VI (AR, LA, NM, OK, TX) 940-898-5399  
Region VII (IA, KS, NE, MO) 816-283-7061  
Region VIII (CO, MT, ND, SD, UT, WY) 303-235-4800  
Region IX (AZ, CA, HI, NV) 510-627-7100  
Region X (AK, ID, OR, WA) 425-487-4600  
   
Nuclear Regulatory Commission (NRC) 
(24-hr recorded phone line)  



 301-816-5100 



   
Environmental Protection Agency (EPA) 
National Response Center 



 1-800-424-8802 



   
Department of Energy – Radiological Assistance Program  
(RAP Teams) 



  



Region I (CT, DC, DE, MA, MD, ME, NH, NJ, NY, PA, RI, VT)  631-344-2200 
Region II (AR, KY, LA, MO, MS, PR, TN, VA, VI, WV)   865-576-1005 
Region III (AL, FL, GA, NC, SC)   803-725-3333 
Region IV (AZ, KS, NM, OK, TX)  505-845-4667 
Region V (IA, IL, IN, MI, MN, ND, NE, OH, SD, WI)   630-252-4800 
Region VI (CO, ID, MT, UT, WY)   208-526-1515 
Region VII (CA, HI, NV, Pacific Rim Territory)  925-422-8951 
Region VIII (AK, OR, WA)   509-373-3800 
   
Oak Ridge Institute for Science and Education, 
Radiological Emergency Assistance Center Training Site  
(REAC/TS) 



856-576-3131 856-576-1005 
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INCIDENT BRIEFING



1.  Incident Name 2.  Date Prepared 3.  Time Prepared



Page 1 of 4 5.  Prepared By: (Name and Position)



4.  MAP/SKETCH



(Could include maps showing the total Area of Operations, the Incident site, overflight results,
trajectories, impacted shorelines, or other graphics depicting situation and response status.)
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6.  Summary of Current Actions



Page 2 of 4
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7.  CURRENT ORGANIZATION



Page 3 of 4



Safety Officer:



Liaison Officer:



Information Officer:



Planning Section Operations Section Logistics Section



FEDERAL:



STATE:



RP(s):



Unified
Command



Div./Group_____ Div./Group_____ Div./Group_____ Air Ops.
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8.  Resources Summary 



Page 4 of 4



Resource(s)/Identifier Location/Assignment/StatusQuantity ETA
On



Scene
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SITE SAFETY AND
CONTROL PLAN



ICS 208 HM



1.  Incident Name: 2.  Date Prepared: 3.  Operational Period:
Time:



Section I.  Site Information
4.  Incident Location:



Section II.  Organization
5.    Incident Commander: 6.    HM  Group Supervisor: 7.    Tech. Specialist - HM  Reference:



8.    Safety Officer: 9.    Entry  Leader: 10.  Site Access Control Leader:



11.  Asst. Safety  Officer - HM: 12.  Decontamination  Leader: 13.  Safe Refuge Area Mgr:



14.  Environmental Health: 15. 16.



17.  Entry Team: (Buddy System)



                                    Name:                             PPE Level



18.  Decontamination Element:



                                       Name:                          PPE Level



Entry 1 Decon 1



Entry 2 Decon 2



Entry 3 Decon 3



Entry 4 Decon 4



Section III.  Hazard/Risk Analysis



19.  Material: Container



type



Qty. Phys.



State



pH IDLH F.P. I.T. V.P. V.D. S.G. LEL UEL



Comment:



Section IV.  Hazard Monitoring



20.  LEL Instrument(s): 21.   O2 Instrument(s):



22.  Toxicity/PPM Instrument(s): 23.  Radiological Instrument(s):



Comment:



Section V.  Decontamination Procedures



24.  Standard Decontamination Procedures: YES: NO:



Comment:



Section VI.  Site Communications



25.  Command Frequency: 26.  Tactical Frequency: 27.  Entry Frequency:



Section VII.  Medical Assistance



28.  Medical Monitoring: YES: NO: 29.  Medical Treatment and Transport In-place: YES: NO:
Comment:
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Section VIII.  Site Map



30.  Site Map:



Weather ❏ Command Post ❏ Zones ❏ Assembly Areas ❏ Escape Routes ❏ Other ❏



Section IX.  Entry Objectives



31.  Entry Objectives:



Section X.  SOP S and Safe Work Practices



32.  Modifications to Documented SOP s or Work Practices: YES: NO:



Comment:



Section XI.  Emergency Procedures



33.  Emergency Procedures:



Section XII.  Safety Briefing



34.  Asst. Safety Officer - HM  Signature: Safety Briefing Completed (Time):



35.  HM Group Supervisor  Signature: 36.  Incident Commander  Signature:
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INSTRUCTIONS FOR COMPLETING THE SITE SAFETY AND CONTROL PLAN
ICS 208 HM



A Site Safety and Control Plan must be completed by the Hazardous Materials Group Supervisor and reviewed by all
within the Hazardous Materials Group prior to operations commencing within the Exclusion Zone.



Item Number Item Title Instructions



1. Incident Name/Number Print name and/or incident number.



2. Date and Time Enter date and time prepared.



3. Operational Period Enter the time interval for which the form applies.



4. Incident Location Enter the address and or map coordinates of the incident.



5 - 16. Organization Enter names of all individuals assigned to ICS positions.  (Entries 5 &
8 mandatory). Use Boxes 15 and 16 for other functions: i.e. Medical
Monitoring.



17 - 18. Entry Team/Decon
Element



Enter names and level of PPE of Entry & Decon personnel.  (Entries 1
- 4 mandatory buddy system and back-up.)



19. Material Enter names and pertinent information of all known chemical
products.   Enter UNK  if material is not known.  Include any which
apply to chemical properties. (Definitions: ph = Potential for Hydrogen
(Corrosivity), IDLH = Immediately Dangerous to Life and Health,
F.P. = Flash Point, I.T. = Ignition Temperature, V.P. = Vapor Pressure,
V.D. = Vapor Density, S.G. = Specific Gravity, LEL = Lower Explosive
Limit, UEL = Upper Explosive Limit)



20 - 23. Hazard Monitoring List the instruments which will be used to monitor for chemical.



24. Decontamination
Procedures



Check NO  if modifications are made to standard decontamination
procedures and make appropriate Comments including type of
solutions.



25 - 27. Site Communications Enter the radio frequency(ies) which apply.



28 - 29. Medical Assistance Enter comments if NO  is checked.



30. Site Map Sketch or attach a site map which defines all locations and layouts of
operational zones. (Check boxes are mandatory to be identified.)



31. Entry Objectives List all objectives to be performed by the Entry Team in the
Exclusion Zone and any parameters which will alter or stop entry
operations.



32 - 33. SOP s, Safe Work
Practices, and
Emergency
Procedures



List in Comments if any modifications to SOP s and any emergency
procedures which will be affected if an emergency occurs while
personnel are within the Exclusion Zone.



34 -  36. Safety Briefing Have the appropriate individual place their signature in the box once
the Site Safety and Control Plan is reviewed.
Note the time in box 34 when the safety briefing has been completed.










			Initial RDD Incident Form



(Give this completed form to the state or local radiation control program team leader 



when they arrive on site.) (Complete as much as you can.)





			Location and Time of Incident:


			Contact Person:                                  





			Residential
Commercial


Industrial
Other 






			On-site Incident Commander:



Person completing this form:



Cell phone/pager number:





			Emergency Responders On Scene:


			Affected Members of the Public:





			Police 



Fire



HAZMAT



State/Local Radiation Control



Other Radiation Experts


			Estimated number of victims _______



Estimated number of injured victims ______ 








			Conventional Hazards: 


			Radiological Hazards:





			Fire              



Chemicals



Explosives 



Other (specify)


			Significant Radiation Dose



Release to the Environment



Inhalation Hazard



Contaminated Areas



Other (specify)





			Meteorology: 


			Is Access Controlled?  





			At time of explosion: 



Wind Speed__________ and Direction_______


Current:



Wind Speed __________ and Direction______


			No



Yes



How?



  





			Nuclide Identification (if possible)





			Instrument Type __________________ Model _______________ Serial # _________________



Nuclides:









			Person(s) Interviewed:


			Phone Number


			Affiliation





			


			


			





			


			


			





			


			


			





			


			


			





			


			


			





			


			


			





			


			


			








Actions to measure exposure of responders (dosimetry):



			








			Initial Site Survey 





			Instrument Type _____________________ Model _____________ Serial # _______________________



Check Source Measurement ________________ Background Measurement _______________  









			Maximum measurement and distance from explosion site for:



Exposure rate (@ waist level): _________ R/hr  ______ yds



Contamination: _________ cpm with Pancake GM   ______ yds



Dose rate at IC: _________ mR/hr



Contamination at IC: __________ cpm with Pancake GM





			Diagram of the Source and Surrounding Area





			Include location of radiation area boundaries, relevant radiation readings, landmarks and distances 



[image: image1.png]








			Comments:





			





			





			





			Signature of person completing this form (Optional)
Date:




Time:
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Initial RDD Incident Form 
(Give this  completed form to the state or  local  radiat ion control  program team leader 



when they arr ive on s i te.)  (Complete as much as you can.)  
Location and Time of Incident:  Contact Person:                                   
 
 
 



 Residentia l   Commercia l  
 Industr ia l   Other  



 



On-site Incident Commander: 
 
 
Person completing this form: 
Cell phone/pager number: 



Emergency Responders On Scene: Affected Members of the Public:  
 Pol ice  
 Fire 
 HAZMAT 
 State/Local  Radiat ion Control  
  Other Radiation Experts 



 Estimated number of victims _______ 
 



 Estimated number of  in jured v ict ims ______  
 



Conventional Hazards:  Radiological Hazards: 
 Fire               
 Chemicals 
 Explosives  
 Other (specify) 



 Signi f icant  Radiat ion Dose 
 Release to the Environment 
 Inhalat ion Hazard 
 Contaminated Areas 
 Other (specify) 



Meteorology:  Is Access Controlled?   
At time of explosion:  
Wind Speed__________ and 
Direction_______ 
 
Current:  
Wind Speed __________ and 
Direct ion______ 



 No 
 Yes 



How? 
   



Nuclide Identif ication ( if  possible)  
 
Instrument Type __________________ Model _______________ Ser ia l  # 
_________________ 
Nucl ides: 
 
Person(s) Interviewed: Phone Number  Affi l iat ion  
   
   
   
   
   
   
   
Actions to prevent or reduce exposure of responders: 
 
 
Actions to measure exposure of responders (dosimetry):  
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Initial Site Survey  



Instrument Type _____________________ Model _____________ Serial # _______________________ 
 
Check Source Measurement ________________ Background Measurement _______________   



 
Maximum measurement and distance from explosion s i te for :  



Exposure rate (@ waist  level) :  _________ R/hr  ______ yds 



Contamination: _________ cpm with Pancake GM   ______ yds 



Dose rate at  IC: _________ mR/hr 



Contamination at IC: __________ cpm with Pancake GM 



Diagram of the Source and Surrounding Area  



Include location of radiation area boundaries, relevant radiation readings, landmarks and distances  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Comments: 
 



 



 



 
Signature of person completing this form (Optional) Date:  
 Time: 
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INSTRUCTIONS TO THE PUBLIC 



WAITING FOR DECONTAMINATION



AT THE SCENE OF THE INCIDENT


You may have been exposed to radioactive particles.  The particles from the explosion may have settled as dust on your clothes or body. In order to protect your health, you may be asked to go to a decontamination center.  Do not panic, your health is not in immediate danger.  You should follow these directions to prepare for decontamination:



1. Go to the designated area.



2. Do not touch your face or put anything into your mouth.



3. Enter the screening area and stand for a screening (survey) of yourself with clothing, and provide the workers with necessary personal information.



4. After you are screened, you will be directed to leave if minimal or no contamination is present.  If contamination is found, you will be directed to the wash area, or you may be sent home with instructions how to clean up (decontaminate) there.



5. If you are directed to enter the wash area, you will be segregated with individuals of the same gender. To the extent possible, families will be kept together through the decontamination process.  Prepare to remove your outer garments behind a privacy curtain.  If radioactive material is on your clothes, removing them will reduce the external contamination and decrease the risk of internal contamination.  Prompt removal of outer clothing will also reduce the length of time that you are exposed to radiation.  When removing the clothing be careful of any clothing that has to be pulled over the head.  Try to either cut the article off or prevent the outer layer from coming in contact with the nose and mouth area.  You may also hold your breath while carefully pulling the article over the head.



6. You will be provided with plastic bags.  Place all of your clothing in one bag and your valuables in another plastic bag and seal them. You may be asked to double bag your belongings to minimize the potential for bag rupture.  You will be instructed on how to handle these items at a later time when we know more about the hazards of the material used. 



7. Pass through the wash area.



8. When you reach the end of the wash station you will be given clothing to put on, and then be directed to the final staging area.
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INSTRUCTIONS TO THE PUBLIC  
WAITING FOR DECONTAMINATION 
AT THE SCENE OF THE INCIDENT 



 
You may have been exposed to radioactive particles.  The particles from the explosion may have 
settled as dust on your clothes or body. In order to protect your health, you may be asked to go to 
a decontamination center.  Do not panic, your health is not in immediate danger.  You should 
follow these directions to prepare for decontamination: 
 



1. Go to the designated area. 



2. Do not touch your face or put anything into your mouth. 



3. Enter the screening area and stand for a screening (survey) of yourself 
with clothing, and provide the workers with necessary personal 
information. 



4. After you are screened, you will  be directed to leave if minimal or no 
contamination is present.   If contamination is found, you will be directed 
to the wash area, or you may be sent home with instructions how to clean 
up (decontaminate) there. 



5. If you are directed to enter the wash area, you will be segregated with 
individuals of the same gender. To the extent possible, families will  be 
kept together through the decontamination process.  Prepare to remove 
your outer garments behind a privacy curtain.  If radioactive material is 
on your clothes, removing them will  reduce the external contamination 
and decrease the risk of internal contamination.  Prompt removal of outer 
clothing will  also reduce the length of time that you are exposed to 
radiation.  When removing the clothing be careful of any clothing that has 
to be pulled over the head.  Try to either cut the article off or prevent the 
outer layer from coming in contact with the nose and mouth area.  You 
may also hold your breath while carefully pulling the article over the 
head. 



6. You will be provided with plastic bags.  Place all  of your clothing in one 
bag and your valuables in another plastic bag and seal them. You may be 
asked to double bag your belongings to minimize the potential for bag 
rupture.  You will  be instructed on how to handle these items at a later 
time when we know more about the hazards of the material used.  



7. Pass through the wash area. 



8. When you reach the end of the wash station you will  be given clothing to 
put on, and then be directed to the final staging area. 
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 Radiation Zones and Suggested Activities 
for Each Zone During the First 12 Hours 



 
Decision 
Exposure 



Rate 



mR/hr 



Radiation 
Zones 
mR/hr 



Activities Total 
Accumulated 
Stay Time for 
First 12 Hrs * 



Background Uncontrolled No restrictions. The best location for Incident Command 
and decontamination activities. 



Unlimited 



 < 10  Low-
Radiation 



Zone 
< 10 -100  



If feasible, restrict access to essential individuals. Initial 
decontamination of first responders should occur near 
the outer boundary of this area. Uninjured personnel 
within this zone at the time of the RDD explosion can be 
directed to proceed directly home to shower if resources 
do not permit contamination surveying at the scene. (For 
RDDs containing up to ~1000 Ci, this may be the only 
zone that exists.) 



Full 12 
Hours 



 100  Medium-
Radiation 



Zone 
100-1000  



Restrict access to only authorized personnel.  Personal 
dosimetry should be worn. Serves as a buffer 
zone/transition area between the high and low radiation 
zones. People within this zone at the time of the 
explosion should be surveyed for contamination before 
being released.  (For RDDs up to ~ 10,000 Ci, this may be 
the highest radiation zone that exists.) 



5 - 12 Hrs 
(12 Hrs for 



critical 
property 



and  
lifesaving 
activities) 



 1000 High-
Radiation 



Zone 
1000 - 



<10,000  



Restrict access to authorized personnel with specific 
critical tasks such as firefighting, medical assistance, 
rescue, extrication, and other time- sensitive activities. 
Personal dosimetry should be worn.  People within this 
zone at the time of the explosion should be surveyed for 
contamination before being released. 



30 minutes 
– 



5 Hours 



 10,000 Extreme 
Caution 



Zone 
≥ 10,000 



This area, located within the high radiation zone, is 
restricted to the most critical activities, such as 
lifesaving.  Personal dosimetry required, although one 
monitor for several responders is acceptable if they 
remain near the person with the monitor. Limit time 
spent in this area to avoid Acute Radiation Sickness. 
People within this zone at the time of the explosion must 
be surveyed for contamination before being released. 



Minutes to 
a few hours 



Responders may find, in an extreme case, that a large source of radiation with radiation levels of 200,000 mR/hr (200 R/hr) or 
more is involved.  Should you encounter radiation levels this high, immediately turn back and inform the Incident 
Commander. Entry into these areas should only be made at the direction of the Incident Commander in consultation with 
the Radiation Safety Officer for lifesaving activities, and only for very short time periods (minutes). 



* Total Stay Time is calculated by dividing total allowed dose by exposure rate. For example, if total allowed dose for 
lifesaving is 50,000 mrem, Total Stay Time in a 200,000 mR/hr field is 15 minutes.           



                                       



 



 
NOTES:  
• If feasible, Incident Command and other administrative control functions, triage area, and contamination monitoring area 



should all be located outside the low radiation zone. Preferably these functions will be located upwind of the RDD site in 
an area of natural background radiation and no contamination. If not practical, seek areas with minimum radiation and 
contamination levels, preferably with contamination levels less than 1,000 cpm using a pancake GM, measured 1-2 
inches from the ground surface, and radiation levels near background for contamination monitoring, and less than a few 
mR/hr for other activities. 



• Discuss other alternatives with local/state radiation control program staff.  
• If staff resources allow, use a pancake GM probe to define the 10,000 cpm boundary (1,000 cpm if feasible) outside of 



the low radiation zone, and restrict nonessential personnel from this area.  It is desirable to control access to this area, 
and to survey personnel leaving this area for contamination before being released for other activities in order to 
minimize nuisance contamination spread. 



Personal dosimetry is also recommended for workers in the low radiation area.   
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CONTAMINATION SURVEY SHEET



First Name: ________________ Middle Initial: _______         Last Name:



Date of Birth: _______________________ Phone:



Address



Date/Time:________________________ Drivers License #



 Location at time of incident:



Parent or Guardian (if child):



Mark contamination locations and survey reading on the diagrams below.



Circle if readings are in    cpm    mR/hr   μR/hr



FRONT






BACK




[image: image1.jpg]


[image: image2.jpg]


Survey results



<1,000 cpm_____________     >1,000 cpm___________     >10,000 cpm____________



Comments:




Monitored by:________________________________________________  



Person sent to decontamination area:  _____Yes _______No



Clothing and valuable bag number: ______ Valuables returned: _____Yes _____No



Nasal area reading of 100,000 cpm or 0.5 mR/hr : ___Yes _____No



If Yes, refer to medical facility



Person sent to medical facility:  _____Yes ____No
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CONTAMINATION SURVEY SHEET 
 
First Name: ________________ Middle Initial: _______         Last Name:  



Date of Birth: _______________________ Phone:  



Address  



Date/Time:________________________ Drivers License #  



 Location at time of incident:  



  



  



Parent or Guardian (i f  child):  



Mark contamination locations and survey reading on the diagrams below. 



 
Circle if  readings are in    cpm    mR/hr   μR/hr 



 
FRONT        BACK  



      
 
Survey results 
<1,000 cpm_____________     >1,000 cpm___________     >10,000 cpm____________ 
 
Comments:  



  



   



Monitored by:________________________________________________   
 
 
Person sent to decontamination area:  _____Yes _______No 
 
Clothing and valuable bag number: ______ Valuables returned: _____Yes _____No 
 
 
Nasal area reading of 100,000 cpm or 0.5 mR/hr : ___Yes _____No 
 
If  Yes, refer to medical facil ity 
 
Person sent to medical facil ity:  _____Yes ____No 
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SUGGESTED MASS DECONTAMINATION SUPPLIES LIST



· Caution line tape to mark off perimeters and areas of operation 



· Survey meters



· Soap



· Disposable absorbent towels



· 5 gallon buckets



· Hazardous waste containers, bags, or drums



· Tarps (to be used for privacy and/or wind break)



· Redress “modesty” packs, which include a scrub or “Tyvek” type suit in varying sizes, or other available post-decontamination clothing and slippers.



· Gallon size “zip lock” bags for victims' belongings



· Indelible black markers for marking victims' belongings and hazardous waste bags



· Preprinted numbered labels for tagging victims, survey form and clothing/valuable bags



· Contamination survey forms



· Pens and pencils



· Clipboards or tables to write on 



· Water diversion or collection equipment if necessary



· Point of contact listing of local and state support assets
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SUGGESTED MASS DECONTAMINATION SUPPLIES LIST 
 



• Caution line tape to mark off perimeters and areas of operation  



• Survey meters 



• Soap 



• Disposable absorbent towels 



• 5 gallon buckets 



• Hazardous waste containers, bags, or drums 



• Tarps (to be used for privacy and/or wind break) 



• Redress “modesty” packs, which include a scrub or “Tyvek” type suit in varying sizes, or 
other available post-decontamination clothing and slippers. 



• Gallon size “zip lock” bags for victims' belongings 



• Indelible black markers for marking victims' belongings and hazardous waste bags 



• Preprinted numbered labels for tagging victims, survey form and clothing/valuable bags 



• Contamination survey forms 



• Pens and pencils 



• Clipboards or tables to write on  



• Water diversion or collection equipment if necessary 



• Point of contact listing of local and state support assets 
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HOW TO PERFORM DECONTAMINATION AT HOME



You may have been exposed to low levels of radioactive particles.  The particles may have settled on your hair, skin and clothing as dust.  You are not in immediate danger from these small radioactive particles, however you do need to go home or to another designated area to decontaminate.  Removal of outer clothing should reduce your contamination by up to 90%.  In order to help protect your health and safety as well as others, please follow these directions.



Because radiation cannot be seen, smelled, felt, or tasted, people at the site of an incident will not immediately know if you have been exposed to radioactive materials. You can take the following steps to limit your contamination:



· Get out of the immediate area quickly. Go directly home, inside the nearest safe building, or to an area to which you are directed by law enforcement or health officials.  Do not go to a hospital unless you have a medical condition that requires treatment.


· If radioactive material is on your clothes, removing them will reduce the external contamination and decrease the risk of internal contamination.  Prompt removal of outer clothing will also reduce the length of time that you are exposed to radiation.  When removing the clothing be careful of any clothing that has to be pulled over the head.  Try to either cut the article off or prevent the outer layer from coming in contact with the nose and mouth area.  You may also hold your breath while carefully pulling the article over the head.  Removal of clothes should be done in a garage or outside storage area if available, where the ground can be washed with a hose.  If an outside area is not available, the removal of clothing should take place in a room where the floor can be easily cleaned, such as the tub or shower areas. (“Swiffers” are good for decontaminating smooth floor surfaces).  Clothing should be rolled up with the contaminated side “in” to minimize cross contamination.     



· If possible, place the clothing in a plastic bag (double bagging is best to reduce the chances of a rupture), and leave it in an out-of the-way area, such as the corner of a room or garage.  Keep people away from it to reduce their exposure to radiation. You may be asked to bring this bag for follow-up readings or for disposal at a later time.



· Keep cuts and abrasions covered when handling contaminated items to avoid getting radioactive material in the wound. 



· Shower and wash all of the exposed parts of your body and hair using lots of soap and lukewarm water to remove contamination.  Simple washing will remove most of the radioactive particles.  Do not use abrasive cleaners, or scrub too hard.  Do not use hair conditioners.  This process is called decontamination. 



· If you are going to a monitoring location, it is best to change clothes and shower before being monitored.  



Contact your local/state Radiation Control Program for additional guidance.
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HOW TO PERFORM DECONTAMINATION AT HOME 
 



You may have been exposed to low levels of radioactive particles.  The particles may have 
settled on your hair, skin and clothing as dust.  You are not in immediate danger from these small 
radioactive particles, however you do need to go home or to another designated area to 
decontaminate.  Removal of outer clothing should reduce your contamination by up to 90%.  In 
order to help protect your health and safety as well as others, please follow these directions. 
 
Because radiation cannot be seen, smelled, felt, or tasted, people at the site of an incident will not 
immediately know if you have been exposed to radioactive materials. You can take the following 
steps to limit your contamination: 
 
• Get out of the immediate area quickly. Go directly home, inside the nearest safe building, or 



to an area to which you are directed by law enforcement or health officials.  Do not go to a 
hospital unless you have a medical condition that requires treatment. 



 
• If radioactive material is on your clothes, removing them will reduce the external 



contamination and decrease the risk of internal contamination.  Prompt removal of outer 
clothing will also reduce the length of time that you are exposed to radiation.  When 
removing the clothing be careful of any clothing that has to be pulled over the head.  Try to 
either cut the article off or prevent the outer layer from coming in contact with the nose and 
mouth area.  You may also hold your breath while carefully pulling the article over the head.  
Removal of clothes should be done in a garage or outside storage area if available, where the 
ground can be washed with a hose.  If an outside area is not available, the removal of 
clothing should take place in a room where the floor can be easily cleaned, such as the tub or 
shower areas. (“Swiffers” are good for decontaminating smooth floor surfaces).  Clothing 
should be rolled up with the contaminated side “in” to minimize cross contamination.      



   
• If possible, place the clothing in a plastic bag (double bagging is best to reduce the chances 



of a rupture), and leave it in an out-of the-way area, such as the corner of a room or garage.  
Keep people away from it to reduce their exposure to radiation. You may be asked to bring 
this bag for follow-up readings or for disposal at a later time. 



 
• Keep cuts and abrasions covered when handling contaminated items to avoid getting 



radioactive material in the wound.  
 
• Shower and wash all of the exposed parts of your body and hair using lots of soap and 



lukewarm water to remove contamination.  Simple washing will remove most of the 
radioactive particles.  Do not use abrasive cleaners, or scrub too hard.  Do not use hair 
conditioners.  This process is called decontamination.  



  
• If you are going to a monitoring location, it is best to change clothes and shower before being 



monitored.   
 



Contact your local/state Radiation Control Program for additional guidance. 
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HOW TO PERFORM A RADIATION SURVEY 



FOR CONTAMINATION—INSTRUCTIONS FOR WORKERS 


In performing a contamination survey with a hand-held instrument, first check to make sure the instrument is functioning properly.  It is advisable to wrap the meter probe with plastic wrap to protect the probe from contamination (except if you are surveying for alpha contamination).  



 Make sure that the instrument has batteries and that they work.  To do this, turn your instrument to battery check. If the batteries are acceptable, turn the dial to a measurement mode and use a check source to verify the instrument is operating properly.


Screening Survey



· If a large population must be surveyed, it is acceptable to perform only a screening survey of the head, face, and shoulders, rather than a more detailed survey, since these are the most likely locations to become contaminated.  You may also consider using portal monitors.  


If only performing a screening survey, it is acceptable to hold the survey meter probe about 1-2 inches away from the body (instead of half an inch), and move it twice as fast as the normal 1-2 inches/second. (If the probe is moved too quickly, its detection capability may be reduced.) Check with state/local radiation control personnel to determine the extent of contamination survey required.



· Return the probe to its holder on the meter when finished.  Do not set the probe down on the ground.  The probe should be placed in the holder with the sensitive side of the probe facing to the side or facing down so that the next person to use the meter can monitor his/her hands without handling the probe or allowing contamination to fall onto the probe surface.



Complete Whole Body Survey


· If feasible, perform a complete, whole body contamination survey and record the findings on the Contamination Survey Sheet.  To begin a body survey, the individual should stand with their legs spread and arms extended.  First holding the probe about a half-inch away from the surface to be surveyed, slowly (1-2 inches per second) move the probe over the head, and proceed to survey the shoulders, arms, and bottoms of the feet.  Care must be taken not to permit the detector probe to touch any potentially contaminated surfaces.  



It is not necessary to perform the personnel contamination survey in exactly the order listed below, but a consistent procedure should be followed to help prevent accidentally skipping an area of the body. Pause the probe for about five seconds at locations most likely to be contaminated.



1. Top and sides of head, face (pause at mouth and nose for approximately five seconds; high readings may indicate internal contamination).



2. Front of the neck and shoulders.



3. Down one arm (pausing at elbow), turn arm over.



4. Backside of hands, turn over (pause at palms for about five seconds).



5. Up the other arm (pausing at elbow), turn arm over.



6. Shoe tops and inside ankle area.



7. Shoe bottoms (pause at sole and heel).



· As with the screening survey, return the probe to its holder on the meter when finished.  Do not set the probe down on the ground.  The probe should be placed in the holder with the sensitive side of the probe facing to the side or facing down so that the next person to use the meter can monitor his/her hands without handling the probe or allowing contamination to fall onto the probe surface.



The most common mistakes made during the survey:



· Holding the probe too far away from the surface (should be about 1-2 inches away for a screening survey or about 1/2 inch or less for a detailed survey).



· Moving the probe too fast (should be about 2-4 inches per second for a screening survey or about 1-2 inches per second for a detailed survey.) 


· Contaminating the probe. Probe background should be observed and compared to initial background.  If within a factor of 2, it is acceptable to continue to use probe. Otherwise, check with radiation control personnel. Wrapping the probe in plastic wrap will help prevent surface contamination.
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HOW TO PERFORM A RADIATION SURVEY  
FOR CONTAMINATION—INSTRUCTIONS FOR WORKERS  



 
In performing a contamination survey with a hand-held instrument, first  
check to make sure the instrument is functioning properly.  It  is advisable 
to wrap the meter probe with plastic wrap to protect the probe from 
contamination (except if you are surveying for alpha contamination).   
 



 Make sure that the instrument has batteries and that they work.  To do 
this, turn your instrument to battery check. If the batteries are 
acceptable, turn the dial to a measurement mode and use a check source 
to verify the instrument is operating properly. 



 
Screening Survey 
• If  a large population must be surveyed, it  is acceptable to perform only 



a screening survey of the head, face, and shoulders, rather than a more 
detailed survey, since these are the most likely locations to become 
contaminated.  You may also consider using portal monitors.   



 
If only performing a screening survey, i t  is acceptable to hold the 
survey meter probe about 1-2 inches away from the body (instead of 
half an inch), and move it  twice as fast as the normal 1-2 
inches/second. (If the probe is moved too quickly, its detection 
capability may be reduced.) Check with state/local radiation control 
personnel to determine the extent of contamination survey required. 
 



• Return the probe to its holder on the meter when finished.  Do not set 
the probe down on the ground .   The probe should be placed in the 
holder with the sensitive side of the probe facing to the side or facing 
down so that the next person to use the meter can monitor his/her 
hands without handling the probe or allowing contamination to fall  
onto the probe surface. 



 
Complete Whole Body Survey  
• If feasible, perform a complete, whole body contamination survey and 



record the findings on the Contamination Survey Sheet.   To begin a 
body survey, the individual should stand with their legs spread and 
arms extended.  First holding the probe about a half-inch away from 
the surface to be surveyed, slowly (1-2 inches per second) move the 
probe over the head, and proceed to survey the shoulders, arms, and 
bottoms of the feet.   Care must be taken not to permit the detector 
probe to touch any potentially contaminated surfaces.   



 
It  is not necessary to perform the personnel contamination survey in 
exactly the order listed below, but a consistent procedure should be 
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followed to help prevent accidentally skipping an area of the body. 
Pause the probe for about five seconds at locations most l ikely to be 
contaminated. 



  
1. Top and sides of head, face (pause at mouth and nose for 



approximately five seconds; high readings may indicate internal 
contamination). 



2. Front of the neck and shoulders. 



3. Down one arm (pausing at elbow), turn arm over. 



4. Backside of hands, turn over (pause at palms for about five 
seconds). 



5. Up the other arm (pausing at elbow), turn arm over. 



6. Shoe tops and inside ankle area. 



7. Shoe bottoms (pause at sole and heel).  



• As with the screening survey, return the probe to its holder on the 
meter when finished.  Do not set the probe down on the ground .   The 
probe should be placed in the holder with the sensitive side of the 
probe facing to the side or facing down so that the next person to use 
the meter can monitor his/her hands without handling the probe or 
allowing contamination to fall  onto the probe surface. 



 
The most common mistakes made during the survey: 
• Holding the probe too far away from the surface (should be about 1-2 



inches away for a screening survey or about 1/2 inch or less for a 
detailed survey). 



 
• Moving the probe too fast (should be about 2-4 inches per second for a 



screening survey or about 1-2 inches per second for a detailed survey.)  
 
• Contaminating the probe. Probe background should be observed and 



compared to initial background.  If within a factor of 2, i t  is acceptable 
to continue to use probe. Otherwise, check with radiation control 
personnel. Wrapping the probe in plastic wrap will  help prevent 
surface contamination. 
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[bookmark: OLE_LINK1]Pet Friendly Community Reception Center Flow Diagram

Contamination Control Zone

Initial Sorting 

Greet Arrivals: Assess the following: 

· Urgent medical need? 

· Highly contaminated?

· Special need?

· Does person have a pet?

· Was there prior decontamination?

First Aid

Assess the following: 

· Assess patient

· Immediate transport necessary? If so, transport to hospital or Alternate Care site.

· Treat and Perform contamination screening

· Is the person contaminated?

Wash

Evaluate Cleaning Options

Assess the following:

· Is a shower necessary?

· Perform necessary cleaning

· Do a full-bodied contamination screening

· Shower and repeat , if necessary 

· Shower again and repeat, if necessary

· If still contaminated, move patient to registration and then to Radiation Dose Assessment

Pet Services

· Screen the pet for contamination

· If yes, then the owner performs necessary cleaning then to holding station

· If no, place pet in clean holding station

· Owner moves to contamination screening station

Contamination Screening

· Partial-body contamination screening

· If contaminated, move to wash station

· Full-body contamination screening

· If not contaminated, move to registration station in the clean zone

Clean Zone

Registration

· Register

· Immediate follow-up necessary?  If yes move to radiation dose assessment station



Radiation Dose Assessment

· Screen for internal contamination

· Assess Radiation Exposure

· Assess Need for Bioassay

· Assess Need for treatment

· Prioritize for short term follow-up

Discharge

· Assess need for counseling

· If further need for counseling exists, provide referral for further care

· If no need of counseling exists, discharge to home or shelter
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Coordinating Agency: 
 


Department of Defense
Department of Energy 
Department of Homeland Security 
Environmental Protection Agency 
National Aeronautics and Space 


Administration 
Nuclear Regulatory Commission 


 
 


 


Cooperating Agencies: 
 


Department of Agriculture  
Department of Commerce  
Department of Defense 
Department of Energy 
Department of Health and Human Services 
Department of Homeland Security 
Department of the Interior 
Department of Justice  
Department of Labor 
Department of State 
Department of Transportation 
Department of Veterans Affairs 
Environmental Protection Agency 
Nuclear Regulatory Commission 


 
INTRODUCTION 
 
Purpose 
 


The Nuclear/Radiological Incident Annex (NRIA) to the National Response Framework (NRF) 
describes the policies, situations, concepts of operations, and responsibilities of the Federal 
departments and agencies governing the immediate response and short-term recovery 
activities for incidents involving release of radioactive materials to address the consequences of 
the event.  These incidents may occur on Federal-owned or -licensed facilities, privately owned 
property, urban centers, or other areas and may vary in severity from the small to the 
catastrophic.  The incidents may result from inadvertent or deliberate acts.  The NRIA applies to 
incidents where the nature and scope of the incident requires a Federal response to supplement 
the State, tribal, or local incident response.   


The purpose of this annex is to: 


 Define the roles and responsibilities of Federal agencies in responding to the unique 
characteristics of different categories of nuclear/radiological incidents.   
 


 Discuss the specific authorities, capabilities, and assets the Federal Government has for 
responding to nuclear/radiological incidents that are not otherwise described in the NRF.   
 


 Discuss the integration of the concept of operations with other elements of the NRF, 
including the unique organization, notification, and activation processes and specialized 
incident-related actions. 
 


 Provide guidelines for notification, coordination, and leadership of Federal activities. 


Because there are several categories of potential incidents and impacted entities, this annex 
identifies different Federal agencies as “coordinating agencies” and “cooperating agencies” and 
associated strategic concepts of operations based on the authorities, responsibilities, and 
capabilities of those departments or agencies.  In addition, this annex describes how other 
Federal departments and agencies support the Department of Homeland Security (DHS) when 
DHS leads a large-scale multiagency Federal response.   
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Scope 
 


This annex applies to two categories of nuclear and radiological incidents:  (1) inadvertent or 
otherwise accidental releases and (2) releases related to deliberate acts.  These incidents may 
also include potential release of radioactive material that poses an actual or perceived hazard to 
public health, safety, national security, and/or the environment.  The category covering 
inadvertent releases includes:  two categories of nuclear facilities (commercial or weapons 
production facilities), lost radioactive material sources, transportation accidents involving 
nuclear/radioactive material, domestic nuclear weapons accidents, and foreign accidents 
involving nuclear or radioactive material that impact the United States or its territories, 
possessions, or territorial waters.  The second category includes, but is not limited to, response 
to the effects of deliberate attacks perpetrated with radiological dispersal devices (RDDs), 
nuclear weapons, or improvised nuclear devices (INDs). 
 
This annex applies whenever a Federal response is undertaken unilaterally pursuant to Federal 
authorities, or when an incident exceeds or is anticipated to exceed State, tribal, or local 
resources.  The level of Federal response to a specific incident is based on numerous factors, 
including, the ability of State, tribal, and local officials to respond; the type, amount, and 
custody of (or authority over) radioactive material involved; the extent of the impact or 
potential impact on the public and environment; and the size of the affected area. 
 
If any agency or government entity becomes aware of an overt threat or act involving 
nuclear/radiological material/device or indications the event is not inadvertent or otherwise 
accidental, the Department of Justice (DOJ) should be notified through the Federal Bureau of 
Investigation (FBI).  The Attorney General has lead responsibility for criminal investigations of 
terrorist acts or terrorist threats by individuals or groups inside the United States, or directed at 
United States citizens or institutions abroad, where such acts are within the Federal criminal 
jurisdiction of the United States.  Generally acting through the FBI, the Attorney General, in 
cooperation with other Federal departments and agencies engaged in activities to protect our 
national security, shall also coordinate the activities of the other members of the law 
enforcement community to detect, prevent, preempt, and disrupt terrorist attacks against the 
United States.  For investigations pertaining to nuclear/radiological incidents, the coordinating 
agencies and cooperating agencies perform the functions delineated in this annex and provide 
technical support and assistance to the FBI in the performance of its law enforcement and 
criminal investigative mission.  Further details regarding the FBI response are outlined in the 
Terrorism Incident Law Enforcement and Investigation Annex. 
 
In situations resulting from a deliberate act, NRIA response actions will be coordinated with the 
NRF and the Terrorism Incident Law Enforcement and Investigation Annex and the Catastrophic 
Incident Annex, as appropriate. 
 


Policies 
 
Authorities applicable to this annex include Homeland Security Presidential Directive (HSPD) 5 
(“Management of Domestic Incidents”), the National Strategy to Combat Weapons of Mass 
Destruction, the Homeland Security Act of 2002, the Post-Katrina Emergency Management 
Reform Act of 2006 (PKEMRA), and the National Strategy for Homeland Security.   
 
The coordinating agencies may take appropriate independent emergency actions within the 
limits of their own statutory authority to protect the public, mitigate immediate hazards, and 
gather information concerning the emergency to avoid delay.  Key authorities used by the 
coordinating agencies in carrying out their responsibilities are described in the bullets below.  
Some of these authorities apply to multiple coordinating agencies. 
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 Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) – CERCLA gives the Federal Government the authority to respond to releases or 
threatened releases of hazardous substances (including radionuclides) that may endanger 
public health or the environment.  CERCLA also gives the Federal Government the authority 
to compel responsible parties to respond to releases of hazardous substances.1  CERCLA is 
implemented through the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP), a regulation found in 40 Code of Federal Regulation (CFR) Part 300.  At the on-scene 
level, this response authority is implemented by Federal On-Scene Coordinators (OSCs).  
OSCs may assist State and local governments in responding to releases, but also have the 
authority to direct the response when needed to ensure protection of public health and the 
environment.  Typical response actions include, but are not limited to:  air monitoring, 
assessment of the extent of the contamination, stabilization of the release, 
decontamination, and waste treatment, storage, and disposal.  Four Federal agencies have 
OSC authority for hazardous substance emergencies:  the Environmental Protection Agency 
(EPA), DHS/U.S. Coast Guard (USCG), the Department of Defense (DOD), and the 
Department of Energy (DOE). 
 


 Atomic Energy Act (AEA) of 1954 (as amended) – The AEA provides DOD and DOE 
responsibilities for protection of certain nuclear materials, facilities, information, and nuclear 
weapons under their control.  The AEA (42 U.S.C. §§ 2011–2297 (2003)) and the Energy 
Reorganization Act of 1974 (5 U.S.C. §§ 5313–5316, 42 U.S.C. §§ 5801–5891 (2002)) 
provide the statutory authority for both DOE and the Nuclear Regulatory Commission (NRC), 
and the foundation for NRC regulation of the Nation’s civilian use of byproduct, source, and 
special nuclear materials to ensure adequate protection of public health and safety, to 
promote the common defense and security, and to protect the environment.  For incidents 
involving NRC- or Agreement State-regulated facilities, activities, or material, the NRC has 
the authority to perform an independent assessment of the safety of the facility or material; 
evaluate licensee protective action recommendations; perform oversight of the licensee 
(monitoring, advising, assisting, and/or directing); and report information, as appropriate, 
to media and public entities.  The AEA also charges EPA with additional responsibilities 
regarding radiation matters that directly or indirectly affect public health. 
 


 Executive Order 12656 of November 18, 1988 – This Executive order directs the 
Secretary of Energy to “manage all emergency planning and response activities pertaining 
to Department of Energy nuclear facilities.”  
 


 Title 50, U.S. Code, War and National Defense – Title 50, U.S.C. § 797 makes it a crime 
to willfully violate a regulation or order promulgated by the Secretary of Defense, or by a 
military commander designated by the Secretary of Defense, for the protection or security 
of military equipment or other property or places subject to the jurisdiction, administration, 
or custody of DOD.  As it applies to nuclear/radiological accidents or incidents, this statute 
provides a military commander the authority to establish a temporary National Defense Area 
(NDA) around an accident/incident site to protect nuclear weapons and materials in DOD 
custody.  This statute is executed within the Department by DOD Instruction 5200.08, 
“Security of DOD Installations and Resources.”  DODI 5200.08 is the natural, legal 
extension of statutory authority found in 50 U.S.C. § 797.   
 


 Public Health Service Act (PHSA) – The PHSA directs EPA to support State and local 
authorities in their preparedness and response activities regarding public health 
emergencies.  This support could include providing training, technical advice, and direct 
assistance.  The PHSA created the Environmental Health Service, whose mission included 
radiological health.  This mission was carried out by the Bureau of Radiological Health 


                                          
1 The definition of “release” under CERCLA excludes releases of source, byproduct, or special nuclear material from a 
nuclear incident at certain facilities licensed by the Nuclear Regulatory Commission. 
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(BRH).  Reorganization Plan Number 3 of 1970, which created EPA, transferred certain 
radiological health functions of the BRH to the EPA. 


The NRF, like its predecessor, the National Response Plan (NRP), supersedes the Federal 
Radiological Emergency Response Plan (FRERP) dated May 1, 1996. 


DHS/Federal Emergency Management Agency (FEMA) is responsible for maintaining and 
updating this annex.  DHS/FEMA accomplishes this responsibility through the Federal 
Radiological Preparedness Coordinating Committee (FRPCC).  


When DHS initiates the response mechanisms of the NRF, including the Emergency Support 
Functions (ESFs), appropriate NRF Support Annexes, and this annex, existing interagency plans 
that address nuclear/radiological incident management (e.g., the National Oil and Hazardous 
Substances Pollution  Contingency Plan (NCP)) are incorporated as supporting plans and/or 
operational supplements to the NRF.   


For incidents not led by DHS, other Federal agency response plans provide the primary Federal 
response protocols.  In these cases, the Federal agency that is coordinating the Federal 
response may use the procedures outlined in the NRF and in appropriate NRF annexes to 
coordinate the delivery of Federal resources to State, tribal, and local governments, and to 
coordinate assistance among Federal agencies for incidents requiring Federal coordination.  


Certain Federal agencies are authorized to respond directly to specific nuclear/radiological 
incidents.  Nothing in this annex alters or impedes the ability of Federal departments and 
agencies to carry out their specific authorities and perform their responsibilities under law.  This 
annex does not create any new authorities nor change any existing ones.   


Federal response actions will be carried out commensurate with the appropriate health and 
safety laws and guidelines.  For example, if the area is contaminated by radioactive material, 
and appropriate personal protective equipment and capabilities are not available, response 
actions may be delayed until the material has dissipated to a safe level for emergency response 
personnel or until appropriate personal protective equipment and capabilities arrive. 


The Federal Government has established protective action guidance (PAGs) for radiological 
incidents.  Specific PAGs have also been established for RDD/INDs. 


Federal coordination centers and agency teams provide their own logistical support consistent 
with agreed-upon interagency execution plans.  State, tribal, and local governments are 
encouraged to coordinate their efforts with the Federal effort, but maintain their own logistical 
support, consistent with applicable authorities and requirements.   


The Federal response to any nuclear/radiological incident shall be coordinated with the State, 
tribal, and local government or the Federal agencies having jurisdiction over the area affected 
by the incident.  Response to nuclear/radiological incidents affecting land owned by the Federal 
Government is coordinated with the agency responsible for managing that land to ensure that 
incident management activities are consistent with Federal statutes governing use and 
occupancy.  In the case of tribal lands, tribal governments have a special relationship with the 
U.S. Government, and Federal, State, and local governments may have limited or no authority 
on specific tribal reservations.  Further guidance is provided in the Tribal Relations Support 
Annex.  
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Headquarters Planning and Preparedness 
 
Under existing regulations, the FRPCC provides a national-level forum for the development and 
coordination of radiological planning and preparedness policies and procedures.  It also provides 
policy guidance for Federal radiological incident management activities in support of State, 
tribal, and local government radiological emergency planning and preparedness activities.  The 
FRPCC is an interagency body consisting of the coordinating and cooperating agencies 
discussed in this annex, chaired by DHS/FEMA.   


The FRPCC also coordinates research-study efforts of its member agencies related to State, 
tribal, and local government radiological emergency preparedness to ensure minimum 
duplication and maximum benefits to State and local governments.  The FRPCC coordinates 
planning and validating requirements of each agency, reviewing integration requirements and 
incorporating agency-specific plans, procedures, and equipment into the response system.  


As part of their preparedness for nuclear/radiological emergencies, Federal agencies participate 
in exercises to test and evaluate response plans.   


Regional Planning and Preparedness 
 
Coordinating agencies may have regional offices or field structures that provide a forum for 
information-sharing, consultation, and coordination of Federal agency regional awareness, 
prevention, preparedness, response, and recovery activities for radiological incidents.  These 
regional offices may also assist in providing technical assistance to State and local governments 
and evaluating radiological plans and exercises.  


Regional Assistance Committees (RACs) in the DHS/FEMA regions serve as the primary 
coordinating structures at the Federal regional level.  RAC membership mirrors that of the 
FRPCC, and RACs are chaired by a DHS/FEMA regional representative.  Additionally, States 
send representatives to RAC meetings and participate in regional exercise and training 
activities.  The RACs provide a forum for information-sharing, consultation, and coordination of 
Federal regional awareness, prevention, preparedness, response, and recovery activities.  The 
RACs also assist in providing technical assistance to State and local governments in evaluating 
radiological plans and exercises.   


SITUATION 
 


A nuclear/radiological incident may result from a deliberate act, an accident, or general 
mismanagement, and may center around different materials or industrial practices, including:  
 
 Commercial nuclear facilities.   


 
 Federal nuclear weapons facilities. 


 
 Radioactive material sources, industrial uses, or technologically enhanced, naturally 


occurring radioactive material. 
 


 Transportation incidents involving nuclear/radioactive material. 
 


 Domestic nuclear weapons accidents. 
 


 Foreign incidents involving nuclear or radioactive materials. 
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 Terrorism involving facilities or nuclear/radiological materials, including use of RDDs or 
INDs. 


The most common nuclear/radiological incidents have to do with the loss, theft, or 
mismanagement of relatively small radioactive material sources, or technologically enhanced, 
naturally occurring radioactive material, where some exposure of individuals or dispersal into 
the environment occurs.  These are handled at the local level with occasional Federal 
assistance.  Generally, greater regulatory control, safeguards, and security accompany larger 
quantities of radioactive materials, which pose a greater potential threat to human health and 
the environment. 


Virtually any facility or industrial practice (including transportation of materials) may be 
vulnerable to a deliberate act, such as terrorism, or an accident of some sort that could release 
radioactive material, including a fire.  Major fixed facilities, such as Federal nuclear weapons 
facilities, commercial nuclear fuel cycle facilities (uranium enrichment, fuel fabrication, power 
reactors, and disposal), and some non-fuel cycle industries (such as radiation source and 
radiopharmaceutical manufacturers) pose a risk of accidents and could also be breached in a 
deliberate act, such as terrorism.   


A radiological dispersal device is any device used to spread radioactive material into the 
environment with malicious intent.  The harm caused by an RDD is principally contamination, 
and denial of use of the contaminated area, perhaps for many years.  The costs to the Nation 
associated with an effective RDD could be very significant.  Of greatest concern to U.S. security 
is the potential for a terrorist attack using a nuclear weapon.  A nuclear device could originate 
directly from a nuclear state, be modified from preexisting weapons components, or be 
fashioned by terrorists from the basic fissile nuclear materials (uranium-235 or plutonium-239).  
Even a small nuclear detonation in an urban area could result in over 100,000 fatalities (and 
many more injured), massive infrastructure damage, and thousands of square kilometers of 
contaminated land. 
 


PLANNING ASSUMPTIONS 
 
Radiological incidents may not be immediately recognized as such until the radioactive material 
is detected or the health effects of radiation exposure are manifested in the population and 
identified by the public health community.   


An act of nuclear or radiological terrorism, particularly an act directed against a large 
population center within the United States, can have major consequences that can overwhelm 
the capabilities of many local, tribal, and/or State governments to respond, and may seriously 
challenge existing Federal response capabilities. 


An act or threat of nuclear or radiological terrorism will trigger concurrent activation of the 
Terrorism Law Enforcement and Investigation Annex. 


A nuclear or radiological incident may require concurrent implementation of the NCP to address 
radiological, as well as chemical or biological, releases into the environment.   


An incident involving the potential release of radioactivity may require implementation of 
protective measures, such as evacuation and shelter-in-place.  State, tribal, and local 
governments have primary responsibility for implementing protective measures for the public.   


An expeditious Federal response is required to mitigate the consequences of a 
nuclear/radiological incident.  The Federal Government response to nuclear or radiological 
terrorist threats/incidents includes, but is not limited to, the following assumptions: 
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 The response to a radiological threat or actual incident requires an integrated Federal 
Government response. 
 


 In the case of a nuclear terrorist attack, the plume may be dispersed over a large area over 
time, requiring response operations to be conducted over a multijurisdictional and/or 
multistate region. 
 


 A terrorist attack may involve multiple incidents, and each location may require an incident 
response and a crime scene investigation simultaneously.  
 


RESPONSIBILITIES 
 
General  


 
Incidents will be managed at the lowest possible level; as incidents change in size, scope, and 
complexity, the response will adapt to meet requirements, as described in the NRF.  In 
accordance with HSPD- 5, “the Secretary of Homeland Security is the principal Federal official 
for domestic incident management.  The Secretary is responsible for coordinating Federal 
operations within the United States to prepare for, respond to, and recover from terrorist 
attacks, major disasters, and other emergencies.  The Secretary shall coordinate the Federal 
Government’s resources utilized in response to or recovery from terrorist attacks, major 
disasters, or other emergencies . . .”  Domestic incident management includes preventing, 
preparing for, responding to, and recovering from terrorist attacks (except for those law 
enforcement coordination activities assigned to the Attorney General and generally delegated to 
the Director of the FBI set forth in HSPD-5, paragraph 8.  When exercising this role, the 
Secretary is supported by other coordinating agencies and cooperating agencies.  For incidents 
wherein the Secretary is not fulfilling domestic incident management responsibilities, the 
coordinating agency will be the responsible agency for domestic incident management as 
defined by their authorities.  Such incidents include, but are not limited to, loss of radiography 
sources, discovery of orphan radiological sources, and incidents/emergencies at nuclear 
facilities below the classification of General Emergency, as defined by the cognizant 
coordinating agency.   


 For this annex, coordinating agencies provide the leadership, expertise, and authorities to 
implement critical and specific nuclear/radiological aspects of the response, and facilitate 
nuclear/radiological aspects of the response in accordance with those authorities and 
capabilities.  The coordinating agencies are those Federal agencies that own, have custody 
of, authorize, regulate, or are otherwise assigned responsibility for the nuclear/radioactive 
material, facility, or activity involved in the incident.  These Federal agencies have 
nuclear/radiological authorities, technical expertise, and/or assets for responding to the 
unique characteristics of nuclear/radiological incidents that are not otherwise described in 
the NRF.  Coordinating agencies are listed in Table 1.  The specific role of each coordinating 
agency will be determined by the scope of their particular authorities over relevant aspects 
of the incident, as described in more detail in this annex.   
 


 Cooperating agencies include other Federal agencies that provide additional technical and 
resource support specific to nuclear/radiological incidents to DHS and the coordinating 
agencies.  The capabilities provided by cooperating agencies are described in Table 5 at the 
end of this annex. 
 


 Other Federal agencies may also provide support to DHS and the coordinating agency in 
accordance with the ESF and Support Annexes. 
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Coordinating Agencies 
 
For nuclear/radiological incidents, the coordinating agencies include the following Federal 
agencies: 


 Department of Defense (DOD) or Department of Energy (DOE), as appropriate, for incidents 
involving nuclear/radiological materials or facilities owned or operated by DOD or DOE.  
 


 DOD or DOE, as appropriate, for incidents involving a nuclear weapon, special nuclear 
material, and/or classified components under DOD or DOE custody.   
 


 National Aeronautics and Space Administration (NASA) for nuclear material under NASA 
custody.   
 


 The NRC, for incidents involving materials or facilities licensed by the NRC or Agreement 
States.   
 


 DHS, generally through Customs and Border Protection (CBP), for incidents involving the 
inadvertent import of radioactive materials as well as any other incidents where radioactive 
material is detected at borders.  
 


 EPA or DHS/USCG, as appropriate, for environmental response and cleanup for incidents not 
otherwise covered above.  
 


 DHS for all deliberate attacks involving nuclear/radiological facilities or materials, including 
RDDs and INDs.   
 


Table 1 provides an overview of the coordinating agencies and the types of nuclear/radiological 
incidents in which they will be involved.  The specific responsibilities of coordinating agencies 
are further described in Table 2.  
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Table 1:  Coordinating Agencies for Nuclear/Radiological Incidents 
 


NOTE:  When exercising domestic incident management responsibilities, the Secretary of Homeland 
Security is supported by other coordinating agencies and cooperating agencies.  For incidents wherein the 
Secretary is not fulfilling domestic incident management responsibilities, the coordinating agency will be 
the responsible agency for domestic incident management as defined by their authorities. 


 
Nuclear/Radiological Facilities or Materials Involved in Incident Coordinating Agency 


Nuclear facilities: 


(1) Owned or operated by DOD or DOE 
(2) Licensed by NRC or Agreement State 
(3) Not licensed, owned, or operated by a Federal agency or an Agreement 


State, or currently or formerly licensed facilities for which the 
owner/operator is not financially viable or is otherwise unable to respond 
 


 


(1) DOD or DOE 
(2) NRC 
(3) EPA 


Radioactive materials being transported: 


(1) Materials shipped by or for DOD or DOE2  
(2) Shipment of NRC or Agreement State-licensed materials 
(3) Shipment of materials in certain areas of the coastal zone that are not 


licensed or owned by a Federal agency or Agreement State (see DHS/USCG 
list of  responsibilities for further explanation of “certain areas”)   


(4) All others 
 


 


(1) DOD or DOE 
(2) NRC 
(3) DHS/USCG 
 


(4) EPA 


Radioactive materials in space vehicles impacting within the United 
States: 


(1) Managed by NASA or DOD 
(2) Not managed by DOD or NASA and impacting certain areas of the coastal 


zone 
(3) All others 


 


 
 


(1) NASA or DOD 
(2) DHS/USCG 


 
(3) EPA 


Foreign, unknown, or unlicensed material:3 


(1) Incidents involving inadvertent import of radioactive materials 
(2) Incidents involving foreign or unknown sources of radioactive material in 


certain areas of the coastal zone 
(3) All others  


 


 


(1) DHS/CBP 
(2) DHS/USCG 
 
(3) EPA 


Nuclear weapons  DOD or DOE (based on 
custody at time of 
incident) 
 


All deliberate attacks involving nuclear/radiological facilities or 
materials, including RDDs or INDs 4,5 


 


DHS 


                                          
2 The coordinating agency is either DOD or DOE, depending on which of these agencies has custody of the material at the 
time of the incident. 
3 The DHS Domestic Nuclear Detection Office (DNDO) coordinates the adjudication of unresolved radiation detection alarms 
(see Table 5 for additional information). 
4 For deliberate attacks, DHS assumes its domestic incident management responsibilities under HSPD-5, paragraph 4, and is 
also the coordinating agency for implementing the activities in this annex with respect to deliberate attacks. 
5 For deliberate attacks, DOJ assumes those law enforcement coordination activities under HSPD-5, paragraph 8. 
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Table 2 below presents the specific responsibilities of each coordinating agency, as specified by 
statutory authorities or other mandating doctrine. 


Table 2:  Coordinating Agency-Specific Key Responsibilities for 
 a Nuclear/Radiological Incident 


 
Agency  Description 


Department of 
Defense 


As indicated in Table 1, DOD is the coordinating agency for Federal actions related 
to radiological incidents involving:  nuclear weapons in DOD custody; DOD 
facilities, including U.S. nuclear-powered ships; or material otherwise under DOD 
jurisdiction (e.g., transportation of material shipped by or for DOD). 


Under CERCLA, Executive Order 12580, and the NCP, DOD is responsible for 
hazardous substance responses to releases on or from DOD facilities or vessels 
under the jurisdiction, custody, or control of DOD, including transportation-related 
incidents.  For responses under these circumstances, DOD provides a Federal OSC 
responsible for taking all CERCLA response actions, which includes on-site and off-
site response actions (40 CFR 300.120(c) and 40 CFR 300.175(b)(4)).  


For incidents where the incident is on, or where the sole source of the 
nuclear/radiological release is from, any facility or vessel under DOD jurisdiction, 
custody, or control, DOD is responsible for: 


 Mitigating the consequences of an incident. 
 Providing notification and appropriate protective action recommendations to 


State, tribal, and/or local government officials.  
 Minimizing the radiological hazard to the public.   


For radiological incidents involving a nuclear weapon, special nuclear material, 
and/or classified components that are in DOD custody, DOD may establish a 
National Defense Area.  DOD will coordinate with State and local officials to ensure 
appropriate public health and safety actions are taken outside the NDA.  DOD will 
lead the overall response to safeguard national security information and/or 
restricted data, or equipment and material.  DOD may also include lands normally 
not under DOD control as part of the established NDA for the duration of the 
incident.  


DOD coordinates the Federal response for incidents involving the release of 
nuclear/radioactive materials from DOD space vehicles or joint space vehicles with 
significant DOD involvement.  A joint venture is an activity in which the U.S. 
Government has provided extensive design/financial input; has provided and 
maintains ownership of instruments, spacecraft, or the launch vehicle; or is 
intimately involved in mission operations.  A joint venture with a foreign nation is 
not created by simply selling or supplying material to a foreign country for use in 
its spacecraft. 


In the event that DHS assumes overall management of the Federal response 
under HSPD-5 to an accidental or inadvertent incident involving DOD facilities or 
materials, DOD will support DHS under the NRF and the National Incident 
Management System (NIMS), including acting as the coordinating agency for this 
annex.  DOD will manage the response within the boundaries of the DOD facility 
or NDA. 
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Agency  Description 


Department of 
Energy 


As indicated in Table 1, DOE is the coordinating agency for the Federal response 
to a nuclear/radiological release at a DOE facility or involving DOE materials (e.g., 
during the use, storage, and shipment of a variety of radioactive materials; the 
shipment of spent reactor fuel; the production, assembly, and shipment of nuclear 
weapons and special nuclear materials; the production and shipment of 
radioactive sources for space ventures; and the storage and shipment of 
radioactive and mixed waste). 


Under CERCLA, Executive Order 12580, and the NCP, DOE is responsible for 
hazardous substance responses to releases on or from DOE facilities or vessels 
under the jurisdiction, custody, or control of DOE, including transportation-related 
incidents.  For responses under these circumstances, DOE provides a Federal OSC 
responsible for taking all CERCLA response actions, which includes on-site and off-
site response actions (40 CFR 300.120(c) and 40 CFR 300.175(b)(5)). 


For incidents at nuclear/radiological facilities that it owns or operates, or incidents 
involving transportation of DOE nuclear/radiological materials, DOE is responsible 
for:  


 Mitigating the consequences of an incident. 
 Providing notification and appropriate protective action recommendations to 


State, tribal, and/or local government officials.  
 Minimizing the radiological hazard to the public.   


For radiological incidents involving a nuclear weapon, special nuclear material, 
and/or classified components that are in DOE custody, DOE may establish a 
National Security Area (NSA).  DOE will coordinate with State and local officials to 
ensure appropriate public health and safety actions are taken outside the NSA.  
DOE will lead the overall response to safeguard national security information 
and/or restricted data, or equipment and material.  DOE may also include lands 
normally not under DOE control as part of the established NSA for the duration of 
the incident.  


DOE Accident Response Group (ARG) teams will deploy to mitigate the 
consequences of a nuclear weapon accident in conjunction with specialized assets 
from DOD, regardless of whether DOE or DOD has custody of the weapon or 
special nuclear material.   


In the event that DHS assumes overall management of the Federal response 
under HSPD-5 to an accidental or inadvertent incident involving DOE facilities or 
materials, DOE will support DHS under the NRF and NIMS, including acting as the 
coordinating agency for this annex.  DOE will manage the response within the 
boundaries of the DOE facility or NSA. 
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Agency  Description 


Department of 
Homeland 
Security  


The Secretary of Homeland Security is the principal Federal official for domestic 
incident management.  Domestic incident management includes preventing, 
preparing for, responding to, and recovering from terrorist attacks (except for 
those law enforcement coordination activities assigned to the Attorney General 
and generally delegated to the Director of the FBI), major disasters, or other 
emergencies.  


For deliberate attacks, DHS assumes its domestic incident management 
responsibilities under HSPD-5, paragraph 4, and is also the coordinating agency 
for implementing the activities in this annex with respect to deliberate attacks. 


Under the Homeland Security Act, DHS has control of the Nuclear Incident 
Response Team (NIRT). 


DHS/CBP coordinates the Federal response for incidents involving the inadvertent 
import of radioactive material. 


For incidents at the border, DHS/CBP maintains radiation detection equipment and 
nonintrusive inspection technology at ports of entry and Border Patrol checkpoints 
to detect the presence of radiological substances transported by persons, cargo, 
mail, or conveyance arriving from foreign countries. 


DHS/U.S. Coast 
Guard 


As indicated in Table 1, DHS/USCG is the coordinating agency for the Federal 
response to incidents involving the release of nuclear/radioactive materials that 
occur in certain areas of the coastal zone, including: 


 Release from transportation incidents involving the release of 
nuclear/radioactive materials that are not licensed or owned by a Federal 
agency or Agreement State.  


 Incidents involving space vehicles not managed by DOD or NASA that impact 
certain areas of the coastal zone. 


 Incidents involving foreign or unknown sources of radioactive material.  
 


“Certain areas” of the coastal zone, for the purposes of this document, 
means the following areas of the coastal zone (“coastal zone” as defined 
by the NCP): 
 Vessels, as defined in 33 CFR 160. 
 Areas seaward of the shoreline to the outer edge of the Economic Exclusion 


Zone. 
 Within the boundaries of the following waterfront facilities subject to the 


jurisdiction of DHS/USCG:  those regulated by 33 CFR 126 (Dangerous cargo 
handling), 127 (LPG/LNG), 128 (Passenger terminals), 140 (Outer continental 
shelf activities), 154-156 (Waterfront portions of oil and hazmat bulk transfer 
facilities – delineated as per the NCP), 105 (Maritime security – facilities). 
 


For incidents that have cross-boundary impacts, there will be only one OSC during 
the course of a response incident and the agencies involved should reference the 
NCP [40 CFR 300.140(b)] to determine which agency will assume the lead.  
DHS/USCG will give prime consideration to the area vulnerable to the greatest 
threat in determining whether to transition to another coordinating agency.   


 
DHS/USCG coordinates agency response for these incidents during the prevention 
and emergency response phase, and transfers responsibility for later response 
phases to the appropriate agency. 
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Agency  Description 


Environmental 
Protection 
Agency 


As indicated in Table 1, EPA is the coordinating agency for the Federal 
environmental response to incidents that occur at facilities not licensed, owned, or 
operated by a Federal agency or an Agreement State, or currently or formerly 
licensed facilities for which the owner/operator is not financially viable or is 
otherwise unable to respond.  
 
EPA is also the coordinating agency for the Federal environmental response to 
incidents involving the release of nuclear/radioactive materials that occur in the 
inland zone and in areas of the coastal zone not addressed by DHS/USCG, 
including: 


 Transportation incidents involving the release of nuclear/radioactive materials 
that are not licensed or owned by a Federal agency or Agreement State. 


 Incidents involving space vehicles not managed by DOD or NASA or addressed 
by DHS/USCG. 


 Incidents involving foreign, unknown, or unlicensed radiological sources that 
have actual, potential, or perceived radiological consequences in the United 
States or its territories, possessions, or territorial waters, and that are not 
addressed by DHS/CBP or DHS/USCG. 
 


When acting as the coordinating agency, EPA coordinates the Federal 
environmental response.  For a DHS-led Federal response, EPA will generally be 
providing that response coordination support to DHS through this annex and ESF 
#10 – Oil and Hazardous Materials Response.  For an EPA-led Federal response, 
EPA will generally be responding under the NCP (which is an operational 
supplement to the NRF).  For some incidents, EPA may also be relying upon its 
Public Health Service Act authorities.   


National 
Aeronautics and 
Space 
Administration 


As indicated in Table 1, NASA is the coordinating agency for the Federal response 
to incidents involving the release of nuclear/radioactive materials from NASA 
space vehicles or joint space vehicles with significant NASA involvement.  For 
radiological incidents involving nuclear material in NASA custody, NASA may 
establish an NSA, and will coordinate with State and local officials to ensure 
appropriate public health and safety actions are taken outside the NSA.   
 
In the event that DHS assumes overall management of the Federal response 
under HSPD-5 to an accidental or inadvertent incident involving NASA space 
vehicles, NASA will support DHS under the NRF and NIMS, including acting as the 
coordinating agency for this annex.  NASA will manage the response within the 
boundaries of the NSA. 
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Agency  Description 


Nuclear 
Regulatory 
Commission 


As indicated in Table 1, the NRC is the coordinating agency for incidents at or 
caused by a facility or an activity that is licensed by the NRC or an Agreement 
State.  These facilities include, but are not limited to, commercial nuclear power 
plants, fuel cycle facilities, DOE-owned gaseous diffusion facilities operating under 
NRC regulatory oversight, independent spent fuel storage installations, 
radiopharmaceutical manufacturers, and research reactors. 


The NRC licensee primarily is responsible for taking action to mitigate the 
consequences of an incident and providing appropriate protective action 
recommendations to State, local, and/or tribal government officials.   
 
The NRC: 


 Performs an independent assessment of the incident and potential off-site 
consequences and, as appropriate, provides recommendations concerning any 
protective measures. 


 Performs oversight of the licensee, to include monitoring, evaluation of 
protective action recommendations, advice, assistance, and, as appropriate, 
direction. 


 Dispatches, if appropriate, an NRC site team of technical experts to the 
licensee’s facility. 


 
Under certain extraordinary situations involving public health/safety or national 
defense/security, the NRC may order the transfer of special nuclear materials 
and/or the operation of certain facilities regulated by the NRC.  


The NRC closely coordinates its actions with State and local government officials 
during an incident by providing advice, guidance, and support as needed.   


In the event that DHS assumes overall management of the Federal response 
under HSPD-5 to an accidental or inadvertent incident involving an NRC-regulated 
facility, the NRC will support DHS under the NRF and NIMS, including acting as the 
coordinating agency for this annex. 


  
KEY FEDERAL RADIOLOGICAL RESOURCES/ASSETS 


 
In carrying out their responsibilities, DHS and the coordinating agencies may request 


by 
thers 


 


 Federal Radiological Monitoring and Assessment Center (FRMAC) – The FRMAC is 


t is 


 FRMAC normally includes representation from DOE, EPA, the Department of Commerce, 
 


al 


specialized assets for nuclear/radiological response.  Some of the assets are provided 
individual cooperating agencies (through ESF activations or their own authorities), while o
may be interagency.   Key specialized Federal nuclear/radiological assets and teams are 
described below, while the procedures for activating these resources are described in the
Concept of Operations section of this annex.   


responsible for coordinating all environmental radiological monitoring, sampling, and 
assessment activities for the response.  The FRMAC is a DOE-led interagency asset tha
available on request to respond to nuclear/radiological incidents.  DOE leads the FRMAC for 
the initial response, then transitions FRMAC leadership to EPA for site cleanup.  The FRMAC 
is established at or near the incident location in coordination with DHS, the coordinating 
agency, other Federal agencies, and State, tribal, and local authorities.   
 
A
the DHS National Communications System, the U.S. Army Corps of Engineers (USACE), and
other Federal agencies as needed.  Regardless of who is designated as the coordinating 
agency, when the FRMAC is activated, DOE, through the FRMAC or DOE Consequence 
Management Home Team (CMHT), coordinates all Federal environmental and agricultur
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radiological monitoring and assessment activities for the initial phases of the response.  
When the FRMAC is transferred to EPA, EPA assumes responsibility for coordination of 
radiological monitoring and assessment activities.  (See the Recovery section of this an
for information on the FRMAC transfer.)  
 
S


nex 


ome participating Federal agencies have radiological planning and emergency 
ent activity 


 OE Aerial Measuring System (AMS) – The DOE AMS characterizes ground-deposited 
ft 


of 


 OE Accident Response Group (ARG) – The DOE ARG response element comprises 
 


 OE National Atmospheric Release Advisory Center (NARAC) – The DOE NARAC 


ly.  


 OE Radiation Emergency Assistance Center/Training Site (REAC/TS) – The DOE 


 OE Radiological Assistance Program (RAP) Team – DOE RAP teams are located at 


l 


lear 


 uclear Incident Response Team (NIRT) – The NIRT consists of (1) the DOE resources 


nd 
e 


 he Interagency Modeling and Atmospheric Assessment Center (IMAAC) – The 
ion 


 


responsibilities as part of their statutory authority.  The monitoring and assessm
coordinated by the FRMAC does not alter these responsibilities but complements them by 
providing for coordination of the Federal radiological monitoring and assessment response 
activities. 
 
D
radiation from aerial platforms.  These platforms include fixed-wing and rotary-wing aircra
with radiological measuring equipment, computer analysis of aerial measurements, and 
equipment to locate lost radioactive sources, conduct aerial surveys, or map large areas 
contamination. 
 
D
scientists, technical specialists, crisis managers, and equipment ready to respond to the
scene of a U.S. nuclear weapon accident to make the weapon safe for shipment. 
 
D
provides a computer-based emergency preparedness and response predictive modeling 
capability.  The NARAC is an off-site resource that supports the incident response remote
NARAC provides real-time computer predictions of the atmospheric transport of material 
from radioactive releases and of the downwind effects on health and safety.  When 
measurement data become available, they are used to improve model predictions.   
 
D
REAC/TS provides medical advice, specialized training, and on-site assistance for the 
treatment of all types of radiation exposure accidents.  Additionally, through the 
Cytogenetic Biodosimetry Laboratory (CBL), REAC/TS provides for postexposure evaluation 
of radiation dose received. 
 
D
various DOE Operations Offices, Site Offices, and National Laboratories.  They can be 
dispatched to a radiological incident from Regional DOE Offices in response to a radiologica
incident.  RAP teams provide first-responder radiological assistance to protect the health 
and safety of the general public, responders, and the environment and to assist in the 
detection, identification and analysis, and response to events involving radiological/nuc
material.  Deployed RAP teams provide traditional field monitoring and assessment support 
as well as a search capability.   
 
N
described above and (2) EPA entities that perform such support functions (including 
radiological emergency response functions) and related functions.  Under the Homela
Security Act of 2002, DHS has the authority to activate NIRT assets.  When activated, th
NIRT operates under DHS direction, authority, and control.  When not operating as part of 
the NIRT, these assets remain under the control of the parent agency. 
 
T
IMAAC is an interagency center responsible for production, coordination, and disseminat
of the Federal consequence predictions for an airborne hazardous material release.  Through
a partnership of the Departments of Homeland Security, Energy, Defense, and Commerce 
(through the National Oceanic and Atmospheric Administration (NOAA)), EPA, NASA, and 
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NRC, the IMAAC provides the single Federal atmospheric prediction of hazardous material 
concentration to all levels of the Incident Command.  The IMAAC is an off-site resource tha
supports the incident response remotely.  The NARAC is the interim IMAAC. 
 
A


t 


 dvisory Team for Environment, Food, and Health – The Advisory Team includes 


r 
s 


ified 
nments, 


Environmental assessments (field monitoring) required for developing recommendations 


om the FRMAC. 


tural resources from radiation effects. 


y, and other radiation protection measures prior to recovery.  


 workers.  


adiological Emergency Response Team (RERT) – The EPA RERT provides 
atory 


r 


g, sampling, laboratory analyses, and data assessments using field emergency 


nd assistance for containment, cleanup, restoration, and recovery 


d implementation of a long-term monitoring plan and 


ratory assets for indepth analysis and evaluation of large 


et – The EPA RadNet comprises a system of fixed and deployable radiation 


adiological 


at are capable of being used in nuclear/radiological incidents, 


representatives from EPA, the Department of Agriculture (USDA), the Food and Drug 
Administration (FDA), the Centers for Disease Control and Prevention (CDC), and othe
Federal agencies.  The Advisory Team develops coordinated advice and recommendation
on environmental, food, health, and animal health matters for the Incident 
Command/Unified Command (IC/UC), DHS, the Joint Federal Office (JFO) Un
Coordination Group, the coordinating agency, and/or State, tribal, and local gover
as appropriate.  The Advisory Team uses information provided by the IMAAC, FRMAC, and 
other relevant sources.  The Advisory Team provides Federal advice in matters related to 
the following:  
 
 


with advice from State, tribal, and local governments and/or the FRMAC. 
 Protective Action Guides (PAGs) and their application to the emergency. 
 Protective Action Recommendations (PARs) using data and assessment fr
 Protective actions to prevent or minimize contamination of milk, food, and water, and to 


prevent or minimize exposure through ingestion. 
 Recommendations for minimizing losses of agricul
 Availability of food, animal feed, and water supply inspection programs to ensure 


wholesomeness. 
 Relocation, reentr
 Recommendations for recovery, return, and cleanup issues. 
 Health and safety advice or information for the public and for
 Estimated effects of radioactive releases on human health and the environment. 
 Other matters, as requested by the IC or coordinating agency. 


 
 EPA R


resources, including personnel, specialized equipment, technical expertise, and labor
services to aid coordinating and cooperating agencies and State, tribal, and local response 
organizations in protecting the public and the environment from unnecessary exposure to 
ionizing radiation from radiological incidents.  The RERT is a designated Special Team unde
the NCP.  It may become part of the FRMAC if one is established.  The RERT provides the 
following: 
 Monitorin


response assets. 
 Technical advice a


following a radiological incident. 
 Assistance in the development an


long-term recovery plans. 
 Coordination with fixed labo


numbers of site-specific emergency response samples. 
 


 EPA RadN
monitoring stations.  The RadNet fixed monitoring stations provide a nationwide 
environmental monitoring network for assessment of nationwide impacts from a r
incident.  The deployable component can provide site-specific emergency monitoring for 
further assessment of localized impacts during radiological emergencies. 
 


Although there are other assets th
their primary function is addressed elsewhere in the NRF or the annexes. 
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CONCEPT OF OPERATIONS 
 
This concept of operations is applicable to potential and actual radiological/nuclear incidents 
requiring Federal coordination as delineated in this annex. 


 
General 


 
The owner/operator of a nuclear/radiological facility or materials (e.g., DOE, DOD, or NRC 
licensee) primarily is responsible for mitigating the consequences of an incident; providing 
notification and appropriate protective action recommendations to State, local, and/or tribal 
government officials; and minimizing the radiological hazard to the public.  For incidents 
involving fixed facilities, the owner/operator has primary responsibility for actions within the 
facility boundary and may also have responsibilities for response and recovery activities outside 
the facility boundary under applicable legal obligations (e.g., contractual; licensee; CERCLA).  
For areas surrounding a nuclear/radiological incident location, State, tribal, and local 
governments have primary responsibility for protecting life, property, and the environment.  
This does not, however, relieve nuclear/radiological facility or material owners/operators from 
applicable legal obligations. 
 
State, tribal, and local governments and owners/operators of nuclear/radiological facilities or 
activities should request assistance through established regulatory communication and 
response protocols.  However, they may request assistance directly from DHS, other Federal 
agencies, and/or State governments with which they have preexisting arrangements or 
relationships, providing that the agency with regulatory authority is also notified.  
 
State, tribal, and local governments are encouraged to integrate their radiological monitoring 
and assessment activities with the FRMAC.  
 


Notification  
 
The owner/operator of a nuclear/radiological facility or owner/transporter of nuclear/radiological 
material is generally the first to become aware of an incident and notifies State, tribal, and local 
authorities and the coordinating agency.  
 
Federal, State, tribal, and local governments that become aware of a radiological incident 
should notify the coordinating agency and the DHS National Operations Center (NOC) at 202-
282-8101 and comply with other appropriate statutory requirements for notification.  For 
example, releases of reportable quantities of any listed hazardous materials as described within 
40 CFR Part 302 must be reported to the National Response Center at 1-800-424-8802.  
Further, State, tribal, and local law enforcement agencies should continue to contact the local 
FBI/Joint Terrorism Task Force regarding ongoing terrorist activities, events, instances, or 
investigations.  The coordinating agency provides notification of a radiological incident to the 
NOC and other Federal agencies, as appropriate.  If a State requests radiological assistance 
directly from a Federal agency for a nuclear/radiological incident that falls under the jurisdiction 
of another coordinating agency, that Federal agency shall notify the coordinating agency of the 
request.   
 


Activation 
 
Once notified, the coordinating agency initiates response in accordance with its authorities.  
DHS reviews the situation and determines whether to assume Federal leadership for the overall 
response in accordance with the NRF. 
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Coordinating agencies and cooperating agencies provide representatives to the NRF elements 
(e.g., JFO, NOC, etc.) when appropriate.  For Stafford Act incidents, DHS/FEMA may issue 
mission assignments to Federal agencies to support such activities. 


If DHS does not assume Federal leadership for the response, a coordinating agency may 
request that DHS activate NRF elements to support the response.  The coordinating agency 
may request assistance from other Federal agencies.   


The coordinating agency also will be represented in appropriate positions within the Command 
Staff in the IC/UC structure (as defined by NIMS), and coordinates Federal radiological 
response activities at appropriate field facilities.6  Coordinating agencies and cooperating 
agencies provide personnel to other sections of the IC/UC as needed.  


For any nuclear/radiological incident, the coordinating and cooperating agencies may establish 
a field facility; assist State, tribal, and local response organizations; monitor and support 
owner/operator activities (when there is an owner or operator); provide technical support to the 
owner/operator, if requested; and serve as a Federal source of information about incident 
conditions.   


Table 3 below summarizes the activation process for some of the key Federal 
radiological/nuclear assets.   


Table 3:  Activation of Key Assets for Nuclear/Radiological Incidents 
 


Asset Activation Process 


IMAAC DHS, coordinating agencies, and the authorized IMAAC requestors (as designated in 
the IMAAC Standard Operating Procedures) may request IMAAC activation directly 
from the IMAAC or from the NOC Watch at 202-282-8101.   


The NOC Watch ensures that Federal agencies are notified when the IMAAC has been 
activated for the purpose of generating the single and interagency coordinated 
Federal prediction of atmospheric dispersions and their consequences.   


Advisory 
Team 


DHS, coordinating agencies, and State, tribal, and local governments may request 
support from the Advisory Team by contacting the CDC Director’s Emergency 
Operations Center (EOC) at 770-488-7100. 


DOE will request activation of the Advisory Team whenever the FRMAC is activated. 


FRMAC and 
DOE Assets 
(AMS, ARG, 
RAP, REAC/TS, 
NARAC, CMHT) 


Coordinating agencies and State, tribal, and local governments may request a FRMAC 
or other support from DOE or DHS.  The FRMAC and all other DOE National Nuclear 
Security Administration (NNSA) assets may be requested through the DOE 24-hour 
Watch Office at 202-586-8100.   


Requests for RAP teams may also be directed to the appropriate Regional DOE Office.  


DOE may respond to a request for assistance by initially dispatching a RAP team.  If 
the situation requires more assistance than a RAP team can provide, DOE alerts or 
activates additional resources.   


NIRT The NIRT is activated when DHS, in consultation with EPA and DOE, determines that 
the severity of an incident warrants the NIRT assets.  The NOC will notify EPA and 
DOE when the NIRT is activated. 


RERT DHS and coordinating agencies may request support from the EPA RERT by 
contacting the National Response Center at 1-800-424-8802. 


 


                                          
6 Appropriate field facilities may include an Incident/Area Command Post, Emergency Operations Center, Emergency 
Operations Facility, Emergency Control Center, etc. 
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ICS Implementation  


The initial response to domestic incidents is typically handled at the local level.  Local 
responders are responsible for implementing an Incident Command System (ICS) to manage 
the incident response.  Federal agencies will integrate into the Incident Command (IC) in 
support of the local jurisdictions.  Most incidents under this annex will be 
multiagency/multijurisdictional responses and the ICS Command function will be managed by a 
Unified Command (UC). 


The coordinating agency is expected to participate in the IC/UC at the highest level (e.g., at the 
Area Command level if established).  Other agencies may also participate in the IC/UC when 
consistent with ICS principles. 


The key Federal radiological assets will integrate into the IC/UC as appropriate.  Specifically, 
the RAP team incorporates into the Operations Section of the IC/UC.   


Because the primary function of the FRMAC is to provide information for planning incident 
response operations, planning for FRMAC activities is expected to incorporate into IC/UC in the 
Planning Section, consistent with ICS principles.  FRMAC personnel will work within the ICS to 
develop the Monitoring and Sampling Plan and ensure that it is reflected in and consistent with 
the Incident Action Plan (IAP).  The AMS normally reports to the FRMAC and operates in 
accordance with the IAP.  The FRMAC structure will remain flexible and will be tailored to 
specific incident requirements.   


During the initial phases of the incident, when DOE is responsible for the FRMAC, it will be 
established organizationally as a discrete unit within the IC/UC structure to coordinate all 
radiological monitoring and assessment activities in support of State, tribal, and local 
authorities, the coordinating agency, and DHS.   


The Advisory Team is expected to integrate into the Planning Section to provide technical 
expertise to the IC/UC and coordinating agency.  The Advisory Team may also provide liaisons 
to and/or coordinate with the JFO and State, tribal, and local government EOCs, as needed. 


 
ESPONSE ACTIVITIES R


 
Table 4 presents the specific capabilities and responsibilities carried out by coordinating 


 agencies and cooperating agencies to support State, tribal, and local activities during the
response.  
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Table 4:  Nuclear/Radiological Incident Response Activities 
 


Response Activity Federal Agency Capabilities/Responsibilities 


Incident Security  DOD, DOE, or NASA may establish NDAs or NSAs for special nuclear 
materials under their control, to safeguard classified information and/or 
restricted data, or equipment and material, and place non-Federal lands 
under Federal control for the duration of the incident.  DOD, DOE, or 
NASA, as appropriate, coordinates security in and around these 
locations, as necessary.   


 For incidents at other Federal or private facilities, the owner/operator 
provides security within the facility boundaries.  If a release of 
radioactive material occurs beyond the facility boundaries, State, tribal, 
or local governments provide security for the release area. 


 State, tribal, and local governments provide security for radiological 
incidents occurring on public lands (e.g., a transportation incident) other 
than within NDAs or NSAs. 


 ESF #13 – Public Safety and Security may be activated to provide 
additional security resources and capabilities (e.g., for an RDD/IND). 
 


Unknown Material 
Identification  


The DHS Domestic Nuclear Detection Office (DNDO) Joint Analysis Center 
(JAC) may respond to a State, tribal, local, or coordinating agency request 
for assistance in identifying an unknown nuclear/radiological material.  The 
DNDO coordinates the technical adjudication of a radiation detection alarm 
and recommends technical Federal asset responses as required.   
 


Atmospheric 
Plume Modeling 


 When DHS coordinates the overall Federal response, the IMAAC 
generates the single and interagency coordinated Federal prediction of 
atmospheric dispersions and their consequences.  The IMAAC predictions 
are used for risk management decisions, public information, and 
operational response.  The IMAAC may also generate predictions for 
other incidents requiring Federal coordination.   


 Plume models are initially generated using default assumptions and then 
are refined over time as actual data from on-scene responders become 
available.   


 The coordinating agency is responsible for ensuring the outputs from the 
IMAAC are shared with all appropriate response organizations. 
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Response Activity Federal Agency Capabilities/Responsibilities 


Environmental 
Monitoring and 
Sampling for 
Characterization 
and Reentry 


 Federal responders may provide radiological monitoring and assessment 
data directly to State, tribal, and local governments as requested in 
support of protective action decisionmaking.   


 If the FRMAC is not stood up, the coordinating agency assumes 
responsibility for coordinating the Federal monitoring and assessment 
activities with State, tribal, and local governments.  Support may be 
provided to the coordinating agency by ESF #10 when appropriate. 


 When a FRMAC is established, the FRMAC assumes responsibility for 
coordinating Federal monitoring and assessment activities.  DOE will 
provide a mechanism for transmitting data to and from the FRMAC 
within NIMS/ICS protocols.  Until the FRMAC is operational, Federal first 
responders continue to provide data directly to State, tribal, and local 
governments, and coordinate radiological monitoring and assessment 
data with the DOE Consequence Management Home Team (CMHT) or 
the Consequence Management Response Team (CMRT).   


 When requested, DOE and other Federal agencies may provide radiation 
safety support for reentry to critical infrastructure and for other critical 
activities. 


 The coordinating agency is responsible for ensuring that all outputs from 
the FRMAC are shared with all appropriate response organizations. 


 DOE initially has the FRMAC lead, but the FRMAC lead will transition to 
EPA for recovery/remediation. 


 For incidents involving terrorism, any participating Federal agency may 
raise issues regarding the sharing of sensitive data for responder and 
public safety that cannot be resolved at the Incident Command level to 
the Unified Coordination Group for resolution. 
 


Emergency 
Worker Monitoring 


 Each response agency has the responsibility to monitor the safety of its 
own workers.   


 The Occupational Safety and Health Administration provides support and 
regulatory oversight, as necessary, through the Worker Safety and 
Health Support Annex. 
 


Protective Action 
Recommendations 


 


 Federal PARs may include advice and assistance on measures to avoid or 
reduce exposure of the public to radiation from a release of radioactive 
material.  This includes advice on emergency actions such as sheltering, 
evacuation, prophylactic use of potassium iodide, and administration of 
other pharmaceutical countermeasures.  It also includes advice on long-
term measures, such as food restrictions, temporary relocation, or 
permanent resettlement, to avoid or minimize exposure to residual 
radiation or exposure through the ingestion pathway.  


 Data in support of health and safety will be shared among response 
agencies prior to development of formal PARs.  Incident-specific Federal 
PARs are developed by the Advisory Team and are largely based on 
EPA’s PAGs for radiological incidents. 


 Federal PARs are coordinated through the IC/UC (which includes the 
coordinating agency) and multiagency coordination groups.  The 
coordinating agency is responsible for ensuring that all outputs from the 
Advisory Team are shared with appropriate response organizations. 


 State, tribal, and local governments are responsible for implementing 
protective actions as they deem appropriate. 
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Response Activity Federal Agency Capabilities/Responsibilities 


Population 
Monitoring 


 The Department of Health and Human Services (HHS), through ESF  
#8 – Public Health and Medical Services and in consultation with the 
coordinating agency, coordinates Federal support for external monitoring 
of people. 


 HHS assists local and State health departments in establishing a registry 
of potentially exposed individuals, performing dose reconstruction, and 
conducting long-term monitoring of this population for potential long-
term health effects. 
 


Laboratory 
Analysis  


Federal agencies provide laboratory capabilities for certain types of analyses.  
Examples of capabilities include FDA (HHS) for food and agriculture analysis; 
CDC (HHS) for bioassays; and EPA and DOE for environmental samples. 
 


Environmental 
Monitoring and 
Sampling for 
Cleanup 
Verification 


 Responsibility for this activity is defined by applicable laws and 
regulations, and is typically the responsibility of nuclear/radiological 
facility and material owners and operators.   


 EPA may provide support under ESF #10 when appropriate.   


Release of Public 
Information 


For incidents in which DHS leads the overall Federal response (under  
HSPD-5), DHS/ESF #15 – External Affairs coordinates the release of Federal 
public information regarding the incident.  Otherwise, the coordinating 
agency is responsible for the release of Federal public information. 
 


Population 
Decontamination 


 Decontamination of possibly affected victims is accomplished locally and 
is the responsibility of State, tribal, and local governments.   


 Federal resources are provided at the request of, and in support of, the 
affected State(s).  HHS, through ESF #8 and in consultation with the 
coordinating agency, coordinates Federal support for population 
decontamination.   


 HHS assists and supports State, tribal, and local governments in 
performing monitoring for internal contamination and administering 
available pharmaceuticals for internal decontamination, as deemed 
necessary by State health officials. 
 


Emergency 
Worker 
Decontamination 


 The FRMAC provides support for decontamination of Federal, State, and 
local emergency responders integrating into the FRMAC. 


 Agencies are responsible for decontamination of their own workers not 
integrated in the FRMAC. 
 


Response 
Equipment 
Decontamination 


 The FRMAC provides support for decontamination of Federal, State, and 
local equipment integrating into the FRMAC. 


 Agencies are responsible for decontamination of their own equipment 
that is not integrated in the FRMAC. 
 


Fatality 
Management 


Fatality management is primarily a State responsibility.  HHS coordinates 
the Federal support to the States. 
 


Contaminated 
Animal 
Management  


 USDA provides support for assessment, control, and decontamination of 
contaminated animals, including companion animals, livestock, poultry, 
and wildlife.   


 USDA provides support for stabilization and disposition of contaminated 
animal carcasses, with additional support from ESF #3 – Public Works 
and Engineering and ESF #10.   
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Response Activity Federal Agency Capabilities/Responsibilities 


Contaminated 
Agricultural 
Product 
Management 


USDA provides support under ESF #11 – Agriculture and Natural Resources, 
with additional support from ESF #3 and ESF #10 for the assessment, 
stabilization, and disposal of contaminated animal products and plant 
materials including food, feed, fiber, and crops. 
 


Radioactive Waste 
Storage and 
Disposal  


 Responsibility for this activity is defined by applicable laws and 
regulations, and is typically the responsibility of nuclear/radiological 
facility and material owners and operators.   


 EPA may provide support under ESF #10 when appropriate.   
 DOD/USACE and other Federal agencies may provide additional support 


as needed for RDD/IND incidents. 
 


Contaminated 
Debris Removal 


 Responsibility for this activity is defined by applicable laws and 
regulations, and is typically the responsibility of nuclear/radiological 
facility and material owners and operators. 


 Support is provided as a joint effort between ESF #3 (DOD/USACE) and 
ESF #10 (EPA). 
 


Environmental 
Remediation 


 Responsibility for this activity is defined by applicable laws and 
regulations, and is typically the responsibility of nuclear/radiological 
facility and material owners and operators.   


 EPA may provide support under ESF #10 when appropriate.   
 DOD/USACE and other Federal agencies may provide additional support 


as needed for RDD/IND incidents. 
 


 
RECOVERY 


 
When DHS is coordinating the Federal response, it coordinates, in concert with cognizant State, 


s. 


For all other radiological incidents, the coordinating agency coordinates environmental 
 


covery 


State, tribal, and local governments primarily are responsible for planning the recovery of the 


Private owners/operators have primary responsibility for recovery planning activities and 
 


The DOE FRMAC Director works closely with the FRMAC’s Senior EPA representative to facilitate 
a smooth transition of the Federal radiological monitoring and assessment coordination 


tribal, and local governments, overall Federal recovery pursuant to the NRF.  The coordinating 
agency maintains responsibility for managing the Federal technical radiological cleanup 
activities in accordance with its statutory authorities, responsibilities and NRF mechanism


remediation/cleanup in concert with cognizant State, tribal, and local governments, and
owners/operators, as applicable.  While retaining technical lead for these activities, the 
coordinating agency may request support from a cooperating agency that has cleanup/re
experience and capabilities (e.g., EPA, USACE).  


affected area.  (The term “recovery,” as used here, encompasses any action dedicated to the 
continued protection of the public and resumption of normal activities in the affected area.)  
Recovery planning generally does not take place until the initiating conditions of the incident 
have stabilized and immediate actions to protect public health, safety, and property are 
accomplished.  Upon request, the Federal Government assists State, tribal, and local 
governments with developing and executing recovery plans. 


eventual cleanup within their facility boundaries and may have responsibilities for recovery
activities outside their facility under applicable legal obligations (e.g., contractual, licensee, 
CERCLA). 
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responsibility to EPA at a mutually agreeable time, and after consultation with DHS, the Unified 
Coordination Group, and State, tribal, and local governments.  The following conditions a
intended to be met prior to transfer: 
 
 The immediate emergency condition


re 


 is stabilized; 
 


d, and there is little or no potential for 
rther unintentional off-site releases; 


valuated and the immediate consequences are 
ssessed; 


ng-range monitoring plan has been developed in conjunction with the affected 
tate, tribal, and local governments and appropriate Federal agencies; and 


they are 
ommitting the required resources, personnel, and funds for the duration of the Federal 


nitoring and assessment activities are normally terminated when the 
coordinating agency, in consultation with other participating agencies and State, tribal, and 


ic health and safety or the environment; 
 


itoring and 
ssessment. 


TIES AND ASSETS 


 Off-site releases of radioactive material have cease
fu
 


 The off-site radiological conditions are e
a
 


 An initial lo
S
 


 EPA has received adequate assurances from the other Federal agencies that 
c
response.  


Radiological mo


local governments, determines that: 
 
 There is no longer a threat to publ


 State, tribal, and local resources are adequate for the situation; and 
 


 There is mutual agreement among the agencies involved to terminate mon
a
 


FEDERAL CAPABILI
 
In addition to leading specific portions of a response, coordinating agencies, along with other 
ederal agencies, may bring specific expertise pertinent to nuclear/radiological incidents.  Table 


diological Incident 


A


F
5 below identifies the specific support that these agencies may provide.   


 
Table 5:  Additional Federal Agency Capabilities for a Nuclear/Ra


 
gency Capabilities 


Departm
Agricultu


ent of 
re 


nnex and the Food and Agriculture Incident Annex for 
A responsibilities.) 


 
ergency Planning Zone. 


ies 
port.   


 


 been exposed to radiation or contaminated 


(See the ESF #11 A
additional USD


 Assists in the planning and collection of agricultural samples within the
Ingestion Exposure Pathway Em


 Assesses damage to crops, soil, livestock, poultry, and processing facilit
and incorporates the findings in a damage assessment re


 Assists in the evaluation and assessment of data to determine the impact of
the incident on agriculture. 


 Provides support and advice on screening and decontamination of pets and 
farm animals that may have
with radioactive materials. 
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Agency Capabilities 


Department of 
Agriculture 


(Continued) 


 Assists in the planning and operational aspects of animal carcasses 
disposal. 


 Inspects and assists in the collection of samples of crops, meat and meat 
products, poultry and poultry products, and egg products to ensure that 
they are safe for human consumption. 


 Assists, in conjunction with HHS, in monitoring the production, processing, 
storage, and distribution of food through the wholesale level to eliminate 
contaminated product and to ensure that the levels of contamination in the 
product are safe and below the derived intervention levels (DILs). 
 


Department of 
Commerce 


 Provides near or on-scene weather observations upon request.  
 Prepares forecasts tailored to support emergency incident management 


activities. 
 Participates in the IMAAC by providing atmospheric transport and 


dispersion (plume) modeling assessment and forecasts, surface weather 
observations, and weather forecasts to the IMAAC, when activated.   


 When the IMAAC is not activated, provides atmospheric transport and 
dispersion (plume) modeling assessment and forecasts to the coordinating 
agency, in accordance with established procedures.   


 Maintains and further develops the HYSPLIT transport and dispersion 
model. 


 Archives, as a special collection, the meteorological data from national 
observing and numerical weather analysis and prediction systems 
applicable to the monitoring and assessment of the response. 


 Provides assistance and reference material for calibrating radiological 
instruments. 


 Provides support in the testing and evaluation of radiation shielding 
materials. 


 In the event of materials potentially crossing international boundaries, 
provides atmospheric transport and dispersion products to international 
hydrometeorological services and associated agencies through the 
mechanisms afforded by the World Meteorological Organization. 


 Provides radioanalytical measurement support and instrumentation. 
 Provides assistance for collection and monitoring for marine and estuary 


contamination assessment. 
 Advises and provides assistance on building operations (e.g., HVAC) for 


contamination control and decontamination processes.   
 Provides laboratory support for analysis of materials and environmental 


samples.   
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Agency Capabilities 


Department of 
Defense 


• Provides Defense Support of Civil Authorities (DSCA) in response to 
requests for assistance during domestic incidents.  With the exception of 
support provided under Immediate Response Authority, the obligation of 
DOD resources to support requests for assistance is subject to the approval 
of the Secretary of Defense.  Under certain critical circumstances, the 
President or Secretary of Defense may direct DSCA activities without a 
specific request.  Details regarding DSCA and immediate response are 
provided in the NRF Core Document. 


• Provides Defense Support of Civil Authorities (DSCA) in response to 
requests for assistance during domestic incidents.  With the exception of 
support provided under Immediate Response Authority, the obligation of 
DOD resources to support requests for assistance is subject to the approval 
of the Secretary of Defense.  Under certain critical circumstances, the 
President or Secretary of Defense may direct DSCA activities without a 
specific request.  Details regarding DSCA and immediate response are 
provided in the NRF Core Document. 


 May provide DOD and DOD-funded assets for the response to radiological 
incidents, to include: 


 Weapons of Mass Destruction Civil Support Teams (WMD CSTs) – 
National Guard teams that assess a suspected WMD attack, advise 
civilian responders on appropriate actions through on-site testing and 
expert reachback, and facilitate the arrival of additional State and 
Federal military forces.  Each team consists of 22 personnel and is 
equipped with personal protective equipment for operating in 
unknown hazardous environments, NBC (nuclear, biological, and 
chemical) detectors, sampling/analytical systems, a decontamination 
system, and communications equipment used to reach back to 
experts via satellite.  These are State assets that can be federalized.  
There is nominally one CST per State, as well as one each in Guam, 
Puerto Rico, the Virgin Islands, and the District of Columbia.   


 CBRN (chemical, biological, radiological, and nuclear) Enhanced 
Response Force Packages (CERFPs) – National Guard elements that 
provide an immediate response capability to a Governor.  The CERFPs 
are capable of searching an incident site (including damaged 
buildings), rescuing any casualties, decontaminating them, and 
performing medical triage and initial treatment to stabilize them for 
transport to a medical facility.  This includes extracting anyone 
trapped in the rubble.  The CERFP is composed of four elements 
staffed by personnel from already established National Guard units.  
The elements are search and extraction, decontamination, medical, 
and security.  The CERFP command and control team directs the 
overall activities of the CERFP and coordinates with the Joint Task 
Force – State and the Incident Commander.  There is at least one 
CERFP in each FEMA region. 


 CBRNE (chemical, biological, radiological, nuclear, and high-yield 
explosive) Consequence Management Response Forces (CCMRF) – 
Multiservice (active and reserve component military) follow-on assets 
designed to augment the CSTs and CERFPs, if necessary.  Specific 
CCMRF capabilities include, but are not limited to, robust command 
and control, technical search and rescue, explosive ordnance disposal, 
aviation evacuation, specialized medical response teams, and 
enhanced chemical, biological, and nuclear 
detection/decontamination. 
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Agency Capabilities 


Department of 
Defense (Continued) 


 DOD advisory teams – Various teams that may deploy, either 
independently or as part of the CCMRFs, that provide guidance and 
advice to the Incident Commander on potential health hazards, 
radiation injury treatment, survey data evaluations, population 
monitoring, etc.  These include the Consequence Management 
Advisory Team (CMAT), U.S. Air Force Radiation Assessment Team 
(AFRAT), the U.S. Army’s Radiological Advisory Medical Team (RAMT), 
and the Armed Forces Radiobiology Research Institute’s Medical 
Radiobiological Advisory Team (MRAT). 


 Provides immediate assistance under Immediate Response Authority for 
any civil emergency that may require immediate action to save lives, 
prevent human suffering, or mitigate great property damage.  When such 
conditions exist and time does not permit prior approval from higher 
headquarters, local military commanders and responsible officials from 
DOD components and agencies are authorized by DOD directive, subject to 
any supplemental direction that may be provided by their DOD component, 
to take necessary action to respond to requests of civil authorities.  All such 
necessary action is referred to as “Immediate Response.” 
 


Department of 
Defense/U.S. Army 
Corps of Engineers 


(See the ESF #3 – Public Works and Engineering Annex for additional 
information.) 


 For RDD/IND incidents, provides response and cleanup support as a 
cooperating agency. 


 Integrates and coordinates with other agencies, as requested, to perform 
any or all of the following: 
 Radiological survey functions. 
 Gross decontamination. 
 Site characterization. 
 Contaminated water and debris management. 
 Site remediation. 


 
Department of 
Energy 


 Develops and maintains FRMAC policies and procedures, determines FRMAC 
composition, and maintains FRMAC operational readiness.  


 Coordinates Federal radiological environmental monitoring and assessment 
activities as lead technical organization in the FRMAC (emergency phase), 
regardless of who is designated the coordinating agency. 


 Maintains technical liaison with State and local agencies with monitoring 
and assessment responsibilities. 


 Maintains a common set of all radiological monitoring data in an 
accountable, secure, and retrievable form and ensures the technical 
integrity of FRMAC data. 


 Provides monitoring data and interpretations, including exposure rate 
contours, dose projections, and any other requested radiological 
assessments, to the coordinating agency and to the States. 


 Provides, in cooperation with other Federal agencies, the personnel and 
equipment to perform radiological monitoring and assessment activities, 
and provides on-scene analytical capability supporting assessments. 


 Requests supplemental assistance and technical support from other Federal 
agencies as needed. 
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Agency Capabilities 


Department of 
Energy (Continued) 


 Arranges consultation and support services through appropriate Federal 
agencies to all other entities (e.g., private contractors) with radiological 
monitoring functions and capabilities and technical and medical expertise 
for handling radiological contamination and population monitoring. 


 Works closely with the Senior EPA representative to facilitate a smooth 
transition of the Federal radiological monitoring and assessment 
coordination responsibility to EPA at a mutually agreeable time and after 
consultation with the States and coordinating agency. 


 Provides, in cooperation with other Federal and State agencies, personnel 
and equipment, including portal monitors, to support initial external 
screening and provides advice and assistance to State and local personnel 
conducting screening/decontamination of persons leaving a contaminated 
zone. 


 Provides plume trajectories and deposition projections from NARAC for 
emergency response. 


 Provides source term estimates to the IMAAC and/or coordinating agency 
when limited or no information is available, based on DOE’s unique 
experience in developing source terms for INDs and RDDs. 


 Upgrades, maintains, coordinates, and publishes documentation needed for 
the administration, implementation, operation, and standardization of the 
FRMAC. 


 Maintains and improves the ability to provide wide-area radiation 
monitoring now resident in the AMS. 


 Maintains and improves the ability to provide medical assistance, advisory 
teams, and training related to nuclear/radiological accidents and incidents 
now resident in the REAC/TS. 


 Maintains and improves the ability to provide predictive modeling of 
airborne hazards and to correct modeled results through integration of 
actual radiation measurements obtained from both airborne and ground 
sources, resident in the FRMAC.  The NARAC maintains and improves their 
ability to model the direct results (blast, thermal, radiation, EMP) of a 
nuclear detonation. 


 Maintains and improves the first-response ability to assess an emergency 
situation and to advise decisionmakers on what further steps can be taken 
to evaluate and minimize the hazards of a radiological emergency resident 
in the RAP. 


 Maintains and improves the ability to respond to an emergency involving 
U.S. nuclear weapons resident in the ARG. 


 Maintains and improves the ability of CMHTs and CMRTs to provide initial 
planning, coordination, and data collection and assessment prior to or in 
lieu of establishment of a FRMAC. 


 Maintains and improves the ability of the DOE Nuclear/Radiological Advisory 
Team to provide advice and limited technical assistance, including search, 
diagnostics, and effects prediction, as part of a Domestic Emergency 
Support Team. 


 Maintains and improves the ability of Radiological Triage to determine, 
through remote analysis of nuclear spectra collected on-scene, if a 
radioactive object contains special nuclear materials. 


 Assigns a Senior Energy Official (SEO) for any response involving the 
deployment of the DOE/NNSA emergency response assets.  The SEO will 
integrate into an appropriate position in the IC/UC and is responsible for 
the coordination and employment of these assets at the scene of a 
radiological event.  The deployed assets will work in support of and under 
the direction of the SEO. 
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Agency Capabilities 


Department of Health 
and Human Services 


(See the ESF #8 Annex for additional information.) 


 Conducts epidemiological surveillance and provides guidance on methods to 
detect symptoms consistent with exposure to radioactive materials. 


 Collects samples of agricultural products to monitor and assess the extent 
of contamination as a basis for recommending or implementing protective 
actions (through the FRMAC). 


 Provides advice on proper medical treatment of the general population and 
response workers exposed to or contaminated by radioactive materials.   


 Provides available medical countermeasures through deployment of the 
Strategic National Stockpile. 


 Provides assessment and treatment teams for those exposed to or 
contaminated by radiation. 


 Provides advice and guidance in assessing the impact of the effects of 
radiological incidents on the health of persons in the affected area. 


 Manages long-term public monitoring and supports follow-on personal data 
collection, collecting and processing of blood samples and bodily 
fluids/matter samples, and advice concerning medical assessment and 
triage of victims.  Tracks patient treatment and long-term health effects. 
 


Department of 
Homeland 
Security/Customs 
and Border 
Protection  


 For incidents at the border, maintains radiation detection equipment and 
nonintrusive inspection technology at ports of entry and Border Patrol 
checkpoints to detect the presence of radiological substances transported 
by persons, cargo, mail, or conveyance arriving from foreign countries. 


 Through its National Targeting Center, provides extensive analytical and 
targeting capabilities to identify and interdict suspect nuclear/radiological 
materials. 


 Through the CBP Weapons of Mass Destruction Teleforensic Center, 
provides 24/7 support to DHS/CBP and other Federal law enforcement 
personnel in the identification of interdicted suspect hazardous material as 
well as providing a link for coordination with and triage to other Federal 
agencies as appropriate for the type of incident.   


 Through the CBP Laboratories and Scientific Services (LSS), staffs WMD 
Response Teams in strategic locations nationwide to screen and identify 
potential radiological threat materials as well as reduce the hazards that 
may exist by establishing temporary containment parameters. 
 


Department of 
Homeland 
Security/Domestic 
Nuclear Detection 
Office (DNDO) 


 Supports the deployment of an enhanced global nuclear detection system 
to detect and report on attempts to import, possess, store, transport, 
develop, or use an unauthorized nuclear explosive device, fissile material, 
or radiological material in the United States. 


 Through the DNDO Joint Analysis Center, provides a coordinated technical 
adjudication of a nuclear/radiation detection alarm, and recommends 
technical Federal asset responses as required.   
 


Department of 
Homeland 
Security/Federal 
Emergency 
Management Agency  


Serves as the annex coordinator for this annex. 
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Agency Capabilities 


Department of 
Homeland 
Security/U.S. Coast 
Guard 


 Because of its unique maritime jurisdiction and capabilities, is prepared to 
provide appropriate security, command and control, transportation, and 
support to other agencies that need to operate in the maritime domain. 


 Maintains the National Response Center, which is staffed by Coast Guard 
personnel who maintain a 24-hour-a-day, 365-day-a-year telephone watch. 
 


Department of the 
Interior (DOI) 


 Provides resources, including personnel, equipment, and laboratory 
support, to advise and assist in evaluating processes affecting radioisotopes 
in soils. 


 Provides resources, including personnel and equipment, to advise and 
assist in the development of geographic information systems databases to 
be used in the analysis and assessment of contaminated areas. 


 Provides liaison between federally recognized tribal governments and 
Federal, State, and local agencies for coordination of response activities.  
Additionally, DOI advises and assists DHS on economic, social, and political 
matters in the U.S. insular areas should a radiological incident occur in 
these areas. 
 


Department of 
Justice/Federal 
Bureau of 
Investigation  


 Has lead responsibility for criminal investigations of terrorist acts or 
terrorist threats by individuals or groups inside the United States, or 
directed at U.S. citizens or institutions abroad, where such acts are within 
the Federal criminal jurisdiction of the United States. 


 Manages, leads, and coordinates all law enforcement and investigative 
activities with regard to the response to terrorist acts or threats, including 
tactical operations, crime scene investigation, crisis negotiation, and 
intelligence gathering and dissemination. 


 Coordinates the activities of the law enforcement community to detect, 
prevent, preempt, and disrupt terrorist attacks against the United States.   
 


Further details regarding the FBI response are outlined in the Terrorism 
Incident Law Enforcement and Investigation Annex. 
 


Department of 
Labor/Occupational 
Safety and Health 
Administration 


 Provides advice and technical assistance to DHS, the coordinating agency, 
and State, tribal, and local governments concerning the health and safety 
of response workers implementing the policies and concepts in this annex. 


 Provides assistance with developing site health and safety plans. 
 Provides monitoring for emergency response workers through the Worker 


Safety and Health Support Annex. 
 Provides technical assistance with emergency worker decontamination. 


 


Department of State  Serves as the U.S. Government lead in notification of the International 
Atomic Energy Agency (IAEA) in accordance with the Convention on Early 
Notification of a Nuclear Accident. 


 Serves as the U.S. Government lead in notification to foreign governments.  
Will immediately notify Canada and Mexico to negotiate cooperative and 
collaborative cross-border activities.   


 Serves as the U.S. Government lead in requesting or accepting assistance 
in accordance with the IAEA Convention on Assistance in Case of a Nuclear 
Accident or Radiological Emergency. 
 


Department of 
Transportation 


(See the ESF #1 – Transportation Annex for further information.) 


Provides technical advice and assistance on the transportation of radiological 
materials and the impact of the incident on the transportation infrastructure. 
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Agency Capabilities 


Department of 
Veterans Affairs 


Provides medical assistance using the Medical Emergency Radiological 
Response Team, which provides direct patient treatment, assists and trains 
local health care providers in managing, handling, and treatment of radiation-
exposed and -contaminated casualties, assesses the impact on human health, 
and provides consultation and technical advice to local, State, and Federal 
authorities. 
 


Environmental 
Protection Agency 


(See the ESF #10 Annex for additional information.) 


 Provides resources, including personnel, equipment, and laboratory support 
(including mobile laboratories) to assist DOE in monitoring radioactivity 
levels in the environment.  


 Assists in the development and implementation of a long-term monitoring 
plan and long-term recovery plan. 


 Provides nationwide environmental monitoring data from the RadNet for 
assessing the national impact of the incident. 


 Develops PAG manuals in coordination with the FRPCC. 
 Recommends acceptable emergency levels of radioactivity and radiation in 


the environment. 
 Prepares health and safety advice and information for the public. 
 Estimates effects of radioactive releases on human health and the 


environment. 
 Provides, in cooperation with other Federal agencies, the law enforcement 


personnel and equipment to conduct law enforcement operations and 
investigations for nuclear/radiological incidents involving criminal activity 
that are not terrorism related. 
 


National Aeronautics 
and Space 
Administration 


 Partners with DOE when preparing for the launch of spacecraft involving 
significant quantities of DOE-owned nuclear material by providing additional 
specialized radiological monitoring equipment and radiological accident 
response personnel.  However, NASA Centers maintain limited quantities of 
radiological monitoring equipment that could be utilized in response 
to radiological incidents.  


 In conjunction with EPA and NOAA, may task certain NASA orbiting assets 
to provide supplemental data to monitor incidents occurring in Earth’s 
atmosphere. 
 


Nuclear Regulatory 
Commission 


 Provides technical assistance to include source term estimation, plume 
dispersion, and dose assessment calculations. 


 Provides assistance in Federal radiological monitoring and assessment 
activities. 
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Preface 


The first edition of Population Monitoring in Radiation Emergencies was published in 2007 after 


extensive collaboration with representatives from many local, state, and federal agencies and 


nongovernmental organizations who provided expert input. 


Since the publication of the 2007 edition, the Centers for Disease Control and Prevention (CDC) staff 


and its partners have presented the content of this guide at national and regional technical meetings 


and training sessions throughout the country to a variety of public health audiences.  The content of 


the guide has been used in the design and conduct of drills and exercises at local, state, and federal 


levels.  States are beginning to incorporate population monitoring into their radiation emergency 


response plans as awareness of this important preparedness element continues to increase. 


The operational concept of the community reception center (CRC)—first described in the 2007 


edition—is also being incorporated in radiation emergency response plans across the country.  To 


support this effort, CDC has developed a number of training and planning tools and resources 


specifically related to population monitoring and CRC operations. 


This second edition of Population Monitoring in Radiation Emergencies is similar in structure to the 


first edition.  However, it incorporates recommendations received from users and new information 


from a number of recent national and international consensus documents related to population 


monitoring.  In addition, the expanded appendices contain detailed descriptions of related tools and 


resources that CDC has developed since 2007. 


A list of acronyms used in this guide can be found in Appendix A, and a glossary of terms can be 


found in Appendix B. 
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1.0 Introduction 


This planning guide presents an introduction to population monitoring in radiation emergencies for 


public health officials and emergency preparedness planners at the state, tribal, and local levels.  


Developed by the Centers for Disease Control and Prevention (CDC) with extensive input from its 


partners, it focuses on planning a public health response to radiological or nuclear terrorism 


incidents involving large populations. 


Population monitoring
2
 is an essential, often overlooked element in emergency response planning.  


Many critical components of population monitoring should be put in place in the first few hours after 


the incident, before the arrival of federal assets that might be used to assist in the monitoring 


efforts.  State and local emergency response and public health authorities can use this guide to 


 evaluate their emergency response plan to determine if it adequately addresses 


population monitoring. 


 identify staffing needs, training requirements, and necessary material assets. 


 prioritize training needs for their staff. 


 further develop local and state health volunteer programs by identifying available 


resources to meet population monitoring needs. 


 be better prepared to prioritize allocation of personnel and material resources in the 


response to a radiation emergency. 


Population Monitoring in Radiation 


Emergencies focuses on the significant 


effort required to identify, screen, 


measure, and monitor populations 


(people and their pets) for exposure to 


radiation or contamination from 


radioactive materials.  The guide also 


presents the concept of establishing 


community reception centers (CRCs) to 


provide contamination screening and 


decontamination services to people 


displaced by a large-scale radiation 


incident.  CRCs will be established to 


assess people for exposure, 


contamination—and the need for 


decontamination—and to register people for follow-up monitoring, medical assessment, or medical 


management if necessary.  As discussed later, sites used for alternate care sites or points of 


dispensing (PODs), already in many public health emergency response plans, may be used for CRC 


operations with some additional staffing and resources.   


As planning efforts progress, consider the size of the community and the characteristics of the 


population (age distribution, health status, mobility, diversity, density, etc.).   


Planners should explore and consider all potential resources that could be available locally.  


Consider resources that could be available through agreements with adjoining jurisdictions, as well 


as the assistance required from federal responders, to conduct population monitoring. 


Population Monitoring in Radiation Emergencies was developed with input from multiagency working 


groups that included physicians, health physicists, emergency services personnel, mental health 


practitioners, environmental scientists, and international specialists in radiation-related treatment, 


                                                      


2 The term “public monitoring” used in the context of radiation emergency response has the same meaning as 


population monitoring. 
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monitoring, and risk assessment.  CDC has made every effort to ensure the information included is 


accurate and consistent with sound radiation protection and assessment methods, policies, and 


practices. 


 


2.0 Scope 


This planning guide is specifically intended for public health and emergency preparedness personnel 


involved in planning for response to a radiation emergency.  The following assumptions are made: 


 The incident does not involve biological or chemical agents.  In such a case, radiation 


issues may be overshadowed by more immediate health concerns related to those 


chemical or biological agents. 


 The local response infrastructure is relatively intact.  In the case of a nuclear detonation, 


this assumption is not likely to hold.  See Appendix C for discussion of population 


monitoring after a nuclear detonation. 


This document does not address environmental monitoring, assessment, or remediation. 


2.1 States with Operating Nuclear Power Plants 


In the United States, 31 states have 


operating nuclear power plants.
3
  Public 


health planners in those states already 


have local plans for responding to an 


incident at a nuclear power plant in their 


state or in a neighboring state.  These 


plans include requirements related to 


population monitoring.
4
  These plans 


have also resulted in well-established 


working relationships with planning 


partners in the state radiation control 


program and federal partners in the 


Federal Emergency Management Agency 


(FEMA) and the Nuclear Regulatory 


Commission (NRC).  In addition, states 


with operating nuclear power plants work 


with area hospitals that already have plans developed for receiving and treating patients as a result 


of a radiation incident. 


Effective response to a radiological or nuclear terrorism incident requires a broader scope of 


planning and most likely a different mode of response than that described in nuclear power plant 


emergency plans.  Plans need to account for the suddenness of an incident (as opposed to nuclear 


power plant failure, which would likely unfold over a 24- to 72-hour period); the likelihood that the 


incident would be larger in scale, involving a much larger urban population; and the unknown aspect 


of the radionuclide(s) involved.  The plans and expertise already developed in states with nuclear 


power plants can be assets in preparing for a radiological or nuclear terrorism incident with or 


without mass casualties. 


                                                      


3 A listing of operating nuclear power plants in the United States is available at www.nrc.gov/info-finder/reactor. 


4 See NUREG-0654/FEMA-REP-1, Criteria for Preparation and Evaluation of Radiological Emergency Response 


Plans and Preparedness in Support of Nuclear Power Plants, available at www.nrc.gov/reading-rm/doc-


collections/nuregs/staff/sr0654/.  



http://www.nrc.gov/info-finder/reactor

http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0654/

http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0654/
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3.0 Guiding Principles 


Several key principles specific to radiation are important in planning for response to a radiation 


incident, including planning for population monitoring. 


1. The first priority is to save lives: respond to and treat the injured first.  Treatment of life- 


or limb-threatening medical conditions should take precedence over decontamination.  


Standard Precautions are generally adequate to provide protection for first responders, 


emergency medical personnel, and clinicians.
5
 


 


2. Contamination with radioactive materials is not immediately life-threatening.  


Decontamination procedures are straightforward; removing clothing and washing the 


body thoroughly with mild soap and water will eliminate most external contamination. 


 


3. Initial population monitoring activities should focus on preventing acute radiation health 


effects.  Cross-contamination issues are a secondary concern, especially when the 


contaminated area or the affected population is large.
6
 


 


4. Scalability and flexibility are important parts of the planning process.  The criteria used 


for contamination screening and the radiation survey methods may have to be adjusted 


to accommodate the magnitude of the incident and availability of resources. 


 


5. Fear of radiation is high, perhaps higher than with other agents of terrorism.  Providing 


information and clear communication prior to and during an incident will help allay fears 


and allow people to make appropriate response decisions. 


 


6. A key resource for implementing activities described in this guide is a state’s lead agency 


for radiation control.  Additional expertise and resources to plan for and respond to a 


radiation incident can be obtained from radiation protection professionals in each 


community.  Local emergency response plans should identify experts such as health 


physicists or radiation safety officers in area health departments, environmental 


agencies, hospitals, and universities.  Relationships with these experts should be 


established in the planning stages. 


 


7. First responders and local officials may not be aware initially that a radiation incident has 


occurred.  Public health and emergency personnel’s initial response to an incident may 


be an all-hazards approach.  However, once these personnel have determined that 


radiation or radioactive material is involved, they must begin addressing the issues 


related to this type of incident. 


 


8. Radiological decontamination recommendations differ from those for chemical or 


biological agents.  Decontamination for chemical or biological agents must be performed 


immediately.  In a radiation emergency, people may be advised to self-decontaminate at 


home or at a community reception center.  Decontamination should be done as soon as 


possible, but it usually does not require the same immediacy as chemical or biological 


contamination does. 


                                                      


5 Standard Precautions (previously known as Universal Precautions) are the minimum infection prevention 


practices that apply to all patient care, regardless of suspected or confirmed infection status of the patient, in 


any setting where health care is delivered.  See CDC’s Guide to Infection Prevention for Outpatient Settings: 


Minimum Expectations for Safe Care, May 2011, available at 


www.cdc.gov/HAI/settings/outpatient/outpatient-care-gl-standared-precautions.html. 


6 Cross-contamination refers to spreading of radioactive materials from one person, object, or place to another. 



http://www.cdc.gov/HAI/settings/outpatient/outpatient-care-gl-standared-precautions.html
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9. Law enforcement agencies will be involved in response to a radiological terrorism 


incident.  If a radiation incident is the result of a terrorist attack, the site will be 


considered a crime scene.  Close coordination with local, state, tribal, and federal law 


enforcement agencies will be required to manage the public health response, because 


both public health and law enforcement personnel will need to conduct operations in the 


same area.7 


 


4.0 What Is Population Monitoring? 


Population monitoring is a process that begins soon after a radiation incident is reported and 


continues until all potentially affected people have been monitored and evaluated for the following:  


 Needed medical treatment 


 The presence of radioactive contamination on the body or clothing (external 


contamination) 


 The intake of radioactive materials into the body (internal contamination) 


 The removal of external or internal contamination (decontamination) 


 The radiation dose received and the resulting health risk from the exposure 


 Long-term health effects 


These assessments, with the exception of long-term health effects, should be accomplished as soon 


as possible following an incident.  Long-term health effects are usually determined through a 


population registry and an epidemiologic investigation that will likely span several decades. 


The population to be monitored includes the people in the affected community.  In addition, pets 


may also be included because many people consider them part of their families and will make 


decisions on that basis.  The term population monitoring, as used in this manual, does not refer to 


the monitoring of facilities, farm animals, vegetation, or the food supply.  The U.S. Environmental 


Protection Agency, the U.S. Department of Agriculture, and the U.S. Food and Drug Administration 


have plans and procedures for monitoring the environment, facilities, and the food supply. 


To conduct population monitoring, specific instruments are used to survey for radioactive 


contamination on the body.  This is also referred to as monitoring or screening for external 


contamination.  Other instruments and laboratory tests may be needed to determine if and how 


much radioactive material has been taken into the body.  This is also referred to as monitoring or 


screening for internal contamination.  Additional assessments may be needed to determine total 


radiation dose to an individual or to a population.  This is referred to as radiation dose assessment. 


  


                                                      
7 For more information on working with law enforcement after a radiation emergency see CDC’s 


Radiological/Nuclear Law Enforcement and Public Health Investigation Handbook, September 2011, available 


at 


http://www.emergency.cdc.gov/radiation/pdf/radiological%20nuclear%20handbook%2009%2001%2011.pdf. 



http://www.emergency.cdc.gov/radiation/pdf/radiological%20nuclear%20handbook%2009%2001%2011.pdf
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5.0 What Radiation Incidents Should Be Addressed in Emergency 


Response Plans? 


Government authorities and other experts believe a real probability exists that radiological or nuclear 


devices could be used in a terrorist attack in the future.  Therefore, public health authorities should 


plan for the potential use of radiological or nuclear devices that could quickly overwhelm crisis 


management personnel.  These devices can be grouped into the following categories: 


RDD (Radiological Dispersal Device): a device or process used to disperse radioactive 


material, thereby exposing people and the environment to radiation.  Dispersal of 


radioactive material may be noticeable—for example, from an explosion (commonly 


known as a dirty bomb)—or it may be silent.  An example of a silent dispersal is 


contamination of the food or water supply.  Responders and local officials will know 


that an RDD has been used when radiation is detected by proper instrumentation or 


through notification by a law enforcement agency.  Even though the health risks may 


be low or, in case of a dirty bomb, the scope of the physical damage may be limited, 


a significantly large number of people may need to be monitored for possible 


contamination.
8
 


RED (Radiation Exposure Device): a weapon of terror whereby a high-intensity 


radiation source is placed in a public area to expose people in close proximity (for 


example, an industrial radiography source placed under the seat of a bus).  


Radioactive contamination is not spread, and people do not become radioactive.  


Rather, prolonged exposure to a high-intensity source may lead to acute radiation 


syndrome (ARS) or to cutaneous radiation injury (CRI), also known as radiation burns. 


IND (Improvised Nuclear Device): fissile or fissionable material, such as uranium 


233, uranium 235, or plutonium 239, engineered in such a way that when 


detonated, it releases significant amounts of energy, creating a shock wave, intense 


heat and light, and a cloud of radioactive material, also known as fallout.  INDs are 


improvised in the sense that the nuclear material is stolen and then assembled in a 


makeshift fashion.  The damage and deaths associated with an IND will vary 


according to the technical skills of the perpetrators, its detonation location, the level 


of shielding in an urban environment, and building construction materials.  Most 


damage and deaths are likely to be centered nearest the detonation point, and 


injuries (e.g., burns, blindness, and lacerations) will occur among people farther 


away.  The smallest INDs are on the order of 1–10 kilotons of equivalent 


conventional explosives. 


Strategic Nuclear Weapon: a state-sponsored, designed, engineered, and tested 


weapon. These weapons are tens to hundreds of times more powerful than INDs and 


may become terrorism threats if acquired by adversaries. 


  


                                                      


8 The polonium-210 poisoning incident in London (November 2006) had the characteristics of an RDD.  Even 


though the incident apparently targeted only one person, hundreds of people in several countries, including the 


United States, were monitored for potential contamination as a result of casual contact with contaminated 


objects and locations. 
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6.0 What Are the Roles and Responsibilities of Federal, State, 


Tribal, and Local Public Health Agencies? 


If a radiation incident occurs, the chief executive officer of that community (the tribal leader, mayor, 


city manager, or county manager) is responsible for coordinating the overall local response and 


resources.  State, tribal, and local public health agencies will have many responsibilities, including 


the following:  


 Protecting the public’s health and safety 


 Monitoring workers’ health and safety 


 Ensuring provision of health and medical services 


 Ensuring safe shelters for displaced populations 


 Ensuring the safety of food and water supplies 


 Coordinating sampling and laboratory analysis of clinical, agricultural, and environmental 


samples 


 Conducting field investigations 


 Monitoring people who may have been contaminated with radioactive materials or 


exposed to radiation (population monitoring) 


 Conducting or assisting in decontamination 


 Developing criteria for temporary re-entry, operations within, and permanent return to the 


incident site 


 Recommending disease prevention and control measures 


 Recommending management protocols for affected populations or individuals 


 Communicating necessary information to medical providers 


 Communicating situation assessments and required safety measures to the public 


 Assisting law enforcement agencies with the criminal investigation 


Local health agencies may call on state health officials, who in turn may request assistance from the 


federal government. 


The Nuclear/Radiological Incident Annex of the National Response Framework describes how federal 


agencies will coordinate a response to nuclear or radiological incidents.  Under this annex, the U.S. 


Department of Health and Human Services (HHS) is responsible for the following population 


monitoring activities: 


 Coordinating federal support for external monitoring of people 


 Assisting local and state health departments in establishing a registry of potentially 


exposed people 


 Performing dose reconstruction 


 Conducting long-term monitoring of the exposed population for potential long-term health 


effects 


These services will be provided to support the affected state or states.  As a general rule, during the 


initial stages of the incident local and state officials should be prepared to handle the crisis without 


federal assistance.  Contamination screening and decontamination of people impacted by the 


incident are accomplished locally and are the responsibility of state, tribal, and local governments.  


Federal resources are provided at the request of, and in support of, the affected state or states.  


HHS, through Emergency Support Function 8 and in consultation with the coordinating agency, 


coordinates federal support for population decontamination.  HHS also assists and supports state, 


tribal, and local governments in performing monitoring for internal contamination and administering 


available pharmaceuticals for internal decontamination, as deemed necessary by state health 


officials. 
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7.0 What Are the Key Considerations in Planning for Population 


Monitoring? 


Planning for a radiation emergency, particularly a large-scale terrorism incident, involves complicated 


issues and processes.  The key considerations in planning for population monitoring in the wake of a 


radiological terrorism incident are stated below. 


7.1 Objectives of Population Monitoring 


The objectives of the population monitoring process are the following: 


 Identify individuals whose health is in immediate danger and who need immediate care, 


medical attention (whether radiation-related or not), or decontamination. 


 Identify people who may need medical treatment for contamination or exposure, further 


evaluation, or short-term health monitoring. 


 Recommend (and to the extent possible, facilitate) practical steps to minimize the risk of 


future health consequences (e.g., cancer). 


 Register potentially affected populations for long-term health monitoring. 


With these objectives in mind, this guide may be used to work through the planning process for 


population monitoring. 


7.2 Identifying and Prioritizing the Affected Population 


In the event of a terrorist attack, many 


people in the affected area would likely 


request an assessment and treatment 


from public health authorities, hospitals, 


clinics, and private physicians.  Other 


people who were not exposed or 


contaminated may request evaluation to 


confirm their condition or seek 


reassurance.  Every effort should be 


made to keep those who do not need 


immediate medical attention from 


overburdening local and area hospitals.  


This may be accomplished by identifying 


the time periods and locations where 


members of the public could have 


received an exposure of concern.  This information should then be communicated to members of the 


public to help them make informed decisions. 


The highest treatment priority is for people who have life-


threatening injuries or who are in need of immediate medical 


care, which may or may not be related to the radiation 


incident (e.g., heart attack or a pre-existing critical condition).  


As will be discussed later, effective public communication is a 


key component of the emergency response.  In a mass 


casualty incident, uninjured people can be encouraged to go 


home, self-decontaminate, and then return for monitoring at 


designated locations according to a priority schedule. 


The triage process should identify and prioritize people for external contamination screening and 


identify and prioritize a subset of those individuals for internal contamination screening and medical 


follow-up, if needed. 


The highest treatment priority 


is for people who have life-


threatening injuries or who are 


in need of immediate medical 


care. 
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Local and state officials should ensure that the following capabilities are available within the first 24 


to 48 hours. 


 Making radiation dose projections (external irradiation and plume predictions) 


 Assessing the risk of exposure by time and location 


 Identifying victims within range, location, and proximity to the incident 


 Identifying potential acute symptoms (nausea, vomiting, etc.) 


 Providing radiation detection equipment to detect the evidence of external beta, gamma, 


or alpha contamination as applicable, and following up with decontamination 


 Performing periodic blood tests (CBC with differential white cell count) for direct exposure 


assessment if large, whole-body doses are suspected 


 Collecting urine samples for bioassays if internal contamination is suspected (not a 


priority after an IND scenario) 


The prioritization scheme to identify individuals for monitoring can be based on the following: 


 Radiation dose projections, if available (external irradiation and plume predictions) 


 Specific times and locations where people may have had a higher probability of being 


exposed or contaminated 


 Presentation of clinical symptoms consistent with acute radiation syndrome, especially if 


this is correlated with relevant times and locations specified above 


 Other factors, such as age and pregnancy 


7.2.1 Special Populations 


Public health authorities and emergency planners should identify and prioritize special populations in 


the community that have special needs after a radiation incident.  These include the following:  


 Children (Note:  Be cognizant of minor children without custodial adults present, e.g., 


school children.  Families should remain together.) 


 Pregnant women  


 Nursing mothers 


 Elderly people requiring assistance 


 Immunocompromised individuals 


 Disabled persons requiring the use 


of wheelchairs or other mobility 


aids 


 Workers 


o Emergency responders 


o Transient or migrant workers 


o Commuters 


 Homeless people 


 Institutionalized individuals who 


may or may not be able to evacuate 


or relocate 


 Hospital patients 


 Residents of nursing homes or other institutions 


 Prison inmates, guards, and workers required to maintain, operate, or secure critical and 


essential infrastructure 


  







 


Population Monitoring in Radiation Emergencies, 2nd Ed. Page 9 


Public health authorities and emergency planners should also 


 determine any cultural or religious factors in the community that would affect the 


population monitoring process.  For example, changing clothing in a public setting may 


present a complication for some people. 


 identify and develop relationships with organizations that are currently assisting special 


populations in or near the community.  They may be able to provide assistance. 


 ensure that communications and educational materials are provided in appropriate 


languages and literacy level for the community.  People who do not speak English as a 


first language could have great difficulty in understanding instructions when under the 


stress of a terrorist incident.  Consider visuals, universal signage, or videos to 


communicate vital information. 


 determine how pets will be handled and how this will affect population monitoring. 


7.3 Population Monitoring (The Initial Hours) 


In large metropolitan areas, population density is high during business hours, and tens or hundreds 


of thousands of people may be in the immediate vicinity of the incident.9  There may be an 


inclination to cordon off the area and contain the population that may be contaminated until they 


can all be properly screened and decontaminated.  For a variety of reasons, this response is 


ineffective.  The longer members of the public are kept waiting, the higher their level of anxiety will 


be.  Long wait times may also increase their potential radiation dose from external sources and the 


likelihood of ingesting or inhaling radioactive material. 


The highest priority is to care for people who are critically injured.  Others can be divided into the 


following two groups: 


 People who self-evacuate. Guidance should be given to this population through multiple 


communication methods (television, radio, Internet, and social media) on what actions to 


take and how to decontaminate themselves.  Explain that, like dirt, most contamination 


washes off with soap and water.  They should act as if they were going home in clothes 


covered with mud or dust and do not want to track it into their homes.  Undressing at the 


doorway or in the garage is desirable.  Provide instructions for them to do the following 


tasks: 


o Avoid unnecessary hand-to-face contact to minimize potential spread of 


contamination (avoid smoking, chewing gum, etc., until after decontamination). 


o Remove clothing and place it in a sealed plastic bag. 


o Gently blow nose, wipe eyelids, and clean out ears. 


o Shower thoroughly with warm (not scalding hot) water and mild soap, allowing the 


water to run away from the face.  


o Change into clean clothing. 


o Wash out tub or shower. 


o Tune in to television or radio for further instructions from public health and 


emergency response officials. 


  


                                                      


9 This discussion is not applicable to a nuclear detonation scenario.  Please see Appendix C for specific 


considerations on population monitoring after a nuclear detonation. 


Guidance should be given to 


people who self-evacuate on 


what actions to take and how 


to decontaminate themselves. 
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 People who stay on the scene.  These people need immediate instructions on what to do 


while waiting to be helped.  These instructions could include the following: 


o Avoid touching suspected contaminated surfaces. 


o Keep hands away from face (especially mouth) and do not smoke, eat, or drink until 


hands and face have been washed. 


o Carefully remove outer clothing and place in plastic bags (provided). 


o Wash hands and face if water is available, or wipe hands and face with moist towels 


or disposable baby wipes (provided). 


A quick assessment must be conducted to decide how best to assist this second group in the initial 


hours.  If the incident happens on a winter afternoon, there may be only a few hours (or less) to 


respond and help the affected population get to their homes or to shelters before dark.  Traditional 


planning for radiation incidents at this stage focuses on thorough monitoring for radioactive 


contamination followed by on-scene decontamination using portable or fixed decontamination 


showers.  Contamination screening and decontamination should be offered, if feasible, in these early 


hours.  However, this is highly dependent on the number of people waiting and the extent of 


available resources.  If more timely decontamination can occur by sending people home to shower, 


this action is preferred rather than having them wait for on-scene decontamination that could take 


significantly longer.  If there is a large crowd that exceeds the 


local capacity for processing in these early hours, people can 


be encouraged to go home and self-decontaminate, then 


return for monitoring on a priority schedule. 


A geographic zoning approach may be used (e.g., those 


within a certain radius, those in a certain city block) to prioritize the population who will receive 


immediate initial monitoring and assistance with decontamination.  If possible, a rapid radiation 


screening method could be used to isolate those with highest levels of contamination (see 


Contamination Screening Criteria below). 


Although decontamination by showering or washing with mild soap is the best method of external 


decontamination, people can take several practical steps by themselves without any washing to 


markedly minimize the levels of external contamination and the likelihood of internal contamination.  


For example, plastic garbage bags can be provided to people, along with instructions to carefully 


remove their coats or outer garments and bag them (especially if clothing has visible dust).  Moist 


towels or disposable wipes can be provided so that people can wash their faces and hands while 


they wait or as they leave to go home.  If possible, clean outer garments can be given to them for 


warmth.  This method may be preferred to outdoor showering at this stage, especially when 


temperatures are cold or the number of people is large. 


7.3.1 Contamination Screening Criteria 


CDC does not recommend setting a pre-determined, fixed 


screening criterion to be applied to all people for all incidents 


under all circumstances.  State planners and decision makers, 


along with state radiation control authorities, should consider a 


range of possible circumstances, keeping the following in mind: 


 Population monitoring objectives described in this guide 


 Specific radiation detection equipment instrumentation responders will be using (dose 


rate meters, beta/gamma portal monitors, and specific type of surface contamination 


monitors) 


 Staffing resources and the size of population expected to be processed 


 Facilities and resources available for on-the-scene contamination screening and 


decontamination 


 Availability of other resources 


 


More timely decontamination 


may occur by sending people 


home to shower. 


CDC does not recommend 


setting a predetermined, 


fixed screening criterion. 
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Planning should be done in advance with some room for flexibility.  Emergency responders must 


have very clear instructions to follow on the basis of the evaluation of the specific local 


circumstances.  CDC is available to assist in the planning process.  A discussion of key 


considerations in selecting an external contamination screening criterion and a number of 


benchmark screening criteria are described in Appendix D.  Furthermore, a discussion of key 


considerations in selecting an internal contamination screening criterion is provided in Appendix E.   


In addition, if requested after an incident, the Federal Advisory Team for Environment, Food, and 


Health can assist in establishing practicable screening criteria based on specific local 


circumstances.  In some situations, it may be practical to use geographic zoning criteria to prioritize 


the population in most urgent need of assistance with decontamination. 


7.3.2 Radiation Survey Methodology 


In occupational settings, a contamination 


screening from head to toe is standard radiation 


protection work practice.  This is not a 


recommended survey methodology for the first 


few hours after a mass casualty radiation 


emergency since any unnecessary delay can 


potentially increase the radiation dose to people 


waiting to be surveyed.  If a large population 


must be screened for contamination, screening 


only the head, face, shoulders, and hands is 


acceptable because these are the most likely 


locations of contamination. 


Handheld instruments, such as Geiger-Mueller (GM) pancake survey meters, are suitable for either 


detailed or spot surveys because they are portable, versatile, rugged, easy to use, and common in 


the radiation protection community.  In addition to beta and gamma contamination, GM pancake 


probes can also detect alpha contamination although not with the same efficiency.
10


  Portal 


beta/gamma radiation monitors can also be used at this stage, although they are usually limited in 


availability and require more skilled operators.  Walk-through portal monitors may be best employed 


during later stages of monitoring, such as in community reception centers or in entrances to critical 


structures, such as hospitals, public buildings, airports, train stations, and bus terminals. 


7.3.3 Clothing Services 


Planning should include provisions for distributing clothing to people who are asked to remove and 


bag their contaminated outer garments before they leave the scene of the incident.  This measure 


will also help significantly reduce the extent of cross-contamination away from the scene.  People 


going home are the easiest to clothe, because durability of that clothing is secondary.  In such 


circumstances, hospital scrubs, paper clothing, sweat suits, and t-shirts, perhaps with blankets for 


warmth, can be provided.  Planners should make arrangements in advance with large retailers in the 


community to provide children’s clothing, shoes (or flip-flops or sandals), or other clothing needs.  


People going to shelters need more durable, robust clothing.  Communities should include 


participating retailers in the local emergency response plans.  If possible, emergency purchase 


agreements should be negotiated in advance. 


  


                                                      


10 If it is determined that contamination is primarily an alpha-particle emitter, there are handheld detectors 


specifically designed to detect alpha particles.  It will take longer, however, to screen each individual. 
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7.3.4 Transportation Services 


It is prudent to plan for providing 


transportation services in the first few hours 


after an incident for people who have places 


to go (e.g., their own homes) but have no 


means of transportation to reach them.  Cross-


contamination of the buses or other vehicles 


used for this transportation is a secondary 


issue.  Vehicles do not have to be 


decontaminated between loads of passengers.  


They will be decontaminated later, prior to 


their return to normal service. 


7.3.5 Washing Facilities 


As will be described later, it is important to establish facilities for thorough washing at or near public 


shelters and community reception centers (CRCs).  Many communities have plans for deploying 


portable decontamination facilities in the first few hours after a radiation incident.  However, in mass 


casualty incidents, it may not be possible to process a large number of people quickly enough by 


using portable decontamination facilities.  As stated earlier, a number of services can be provided in 


the first few hours to assist people in reducing their dose and decreasing the likelihood of internal 


contamination.  These services include the provision of proper instructions and basic supplies, such 


as plastic bags for containing their outer garments and moist towels and disposable wipes for 


cleaning their faces and hands. 


In the first few hours, it may be necessary to 


help get the most heavily contaminated 


people to washing facilities.  The goals at this 


stage are to get a person out of contaminated 


clothing immediately and get the radioactive 


material off the body as soon as possible.  


Replacement clothing must be nearby.  


People who are able to shower themselves 


should use mild soap and warm water.  Cold 


water or water from hydrants should not be 


used unless there are no other options 


available and definitive provision is made to 


dry and warm each person directly after a 


short wash.  After showering, people should 


be screened again for contamination and, if 


necessary, they should take a second shower.  If this simple decontamination fails, the person 


should be designated for further assessment for possible internal contamination. 


Sports arenas and gymnasiums may provide suitable showering facilities.  If such facilities are 


difficult to locate in the affected area, consider transporting people or using a nearby hotel, 


especially if outdoor weather conditions are not favorable.  Staff members can escort people to 


rooms where showers can be used with minimal impact on the hotel.  People may be instructed to 


wait in hotel rooms until suitable clothing arrives.  Allowing them to use the telephone and television 


in the room will assist in keeping them calm. 
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Note that providing showering facilities and associated staff services in 


these first few hours can be done for only a relatively limited number of 


people.  If the radiation screening criteria is too stringent or the 


geographic zoning criteria is set too broadly, a large and unmanageable 


number of people will be designated for processing at showering facilities, 


defeating the purpose of expeditious decontamination. 


At no time should an individual’s identification, jewelry, money, or credit 


cards be collected.  People can try to wash these things as they wash 


themselves, or the items can be bagged.  All contaminated clothing 


collected before the washing process should be bagged and labeled for 


further epidemiological and law enforcement purposes. 


7.3.6 Registration 


A critical function that should start as early as possible is the registry of the affected and possibly 


exposed population.  This topic is addressed later in more detail.  Initially, the most basic and critical 


information to collect from each person is his or her name, address, telephone number, and contact 


information.  If time permits, other information can be recorded, 


including the person’s location at time of the incident and 


radiation readings, but this is not essential and should not 


become a bottleneck in the registration process.  Additional 


information can be collected later as people are processed to 


send home or when they report to community reception centers 


(CRCs).  This registry information will be used to contact 


individuals for follow-up activities, if needed. 


7.3.7 Collection of Clinical Samples 


Typically, it is not practical for local or state responders to collect bioassay samples in the first few 


hours after an incident.  Bioassay samples, however, provide a powerful diagnostic tool for 


assessment of internal contamination and, in cases where relatively high radiation doses are 


expected, for detection of acute radiation syndrome. In the case of a RDD incident, the most useful 


bioassay for dose estimation is a urine sample. In the IND case, a blood sample can be used to help 


estimate the dose received from external radiation exposure. 


 


Local hospitals or public health laboratories should be 


prepared to analyze blood samples (CBC with differential white 


cell count) to assess for acute radiation syndrome, if 


warranted. 


Federal resources may be able to assist in the collection and 


analysis of urine bioassays for assessing internal 


contamination from a RDD, but these resources will not be 


available in the first few hours.  Federal assets may also be 


available to analyze blood samples from an IND incident using 


cytogenetic dosimetry to more accurately assess radiation 


dose.  However, this laboratory capacity is very limited and it 


takes 3-4 days to complete the analysis.  Samples should be 


prioritized for cytogenetic analysis on a case-by-case basis. 


Planners should keep in mind that the limited capacity to 


perform cytogenetic dosimetry makes this technique practical 


only for a limited number of exposed people in a relatively 


small incident.  After an IND incident, for example, it is not 


practical to use this technique for estimating radiation dose for 


large numbers of exposed people. 


Registration should start 


as early as possible, but it 


should not become a 


bottleneck. 
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7.3.8 Worker Protection 


Population monitoring should preferably take place at a location that is not contaminated or is 


minimally impacted by contamination, and where no known airborne or respiratory hazards exist.  


Nevertheless, many people reporting to be screened could be contaminated with radioactive 


material on their clothes or bodies, presenting a possibility of cross-contamination and a potential 


inhalation hazard to the staff.  Universal medical precautions, including gown, gloves, face mask, 


safety glasses, and appropriate respiratory protection (as determined by the safety officer) will 


provide adequate protection.  The safety officer will evaluate the need for, and issue as appropriate, 


personal dosimetry devices and other personal protective equipment to the staff.  Staff should try to 


minimize physical contact with people, and gloves should be changed or checked frequently for 


contamination. 


7.4 Population Monitoring (Day 2 and Beyond) 


On the day after the incident, there still may be only a limited number of federal responders at the 


site.  As federal teams arrive to assist, many of the services described in this section can be 


augmented, but the initial setup and conduct of these operations will rely on local, tribal, or state 


resources.  Under certain scenarios (e.g., an IND detonation in another city resulting in a large 


displaced population), there may not be any immediate federal assistance for 48 to 72 hours or 


longer, and local responding officials need to include such scenarios in their planning. 


7.4.1 Setting Up Community Reception Centers 


A radiation incident that impacts a large population will require planners to establish one or more 


community reception centers (CRCs), to assess people for exposure, contamination, and the need for 


decontamination or medical follow-up.  Some CRCs should be established at or near shelters. 


 


The CRC model developed by CDC and ORAU presented in Appendix F breaks down the CRC process 


into the following stations: 


 Initial Sorting 


 First Aid 


 Contamination Screening 


 Wash 


 Pet Services (for pet-friendly CRCs) 


 Registration 


 Radiation Dose Assessment 


 Discharge 


CRC staff should be able to do the following: 


 Support contamination detection through beta/gamma portal monitors, if appropriate. 


 Support general contamination screening via handheld instruments. 


 Field questions and address concerns. 


 Provide information and give instructions, as applicable. 


 


Appendix G describes tools available for CRC training and planning. 


  







 


Population Monitoring in Radiation Emergencies, 2nd Ed. Page 15 


Facilities or sites in the community being considered for use as CRCs should be assessed on the 


following characteristics: 


 Size 


 Location 


 Adequate restroom facilities 


 Shower (decontamination) rooms or 


facilities 


 Accommodations for people with 


disabilities 


 Environmental control (against 


excessive heat or cold) 


 Adequate access and exit control 


(in case of an emergency 


evacuation) 


An all-weather facility designed for crowds, such as a covered sports arena or convention center, 


would be ideal, but depending on the circumstances and weather, a nearby park or large parking lot 


would also suffice.  Many jurisdictions have identified high schools as potential CRC sites because 


school gymnasiums provide adequate space to conduct contamination screening and locker rooms 


provide indoor shower facilities to conduct decontamination.  Agreements should be established in 


advance with facility or site owners and operators. 


It is important to note that planning for CRC operations does not involve much more than what is 


most likely already included in existing public health emergency response plans.  Many communities 


have emergency plans to establish alternate care sites (ACS) or neighborhood emergency help 


centers (NEHC) to provide health and medical services to those who may need assistance or medical 


care but do not need hospitalization (likely the majority of the affected population).
11


  These are 


usually well-known locations within the community, such as the area high schools.  Many 


communities also have plans to use these facilities as points of dispensing (PODs) for medical 


supplies from the Strategic National Stockpile in case of pandemic flu, for example, or other 


biological threats.
12


 


Because these other public health response operations have 


very similar functions and staffing requirements, the same 


facilities used for ACSs, NEHCs, and PODs can be used for 


CRCs with the addition of radiation detection equipment and 


radiation protection personnel.  Radiation protection 


personnel in the CRC will conduct contamination screening, 


evaluate the results, and assist with decontamination.  A 


suggested listing of supplies, resources, and staffing needs for 


CRCs is provided in Appendix H.  Many of these may already 


be part of plans to set up PODs, NEHCs, or ACSs. 


The CRC should have sufficient staff, both technical and nontechnical, to manage the center for up 


to several days or weeks.  A technical staff that is competent in the use of radiation detection 


equipment must be available for contamination screening.  Additional staff members will be needed 


to process people and help with decontamination.  Additionally, CRCs will likely need one or more 


                                                      


11 Appendix B in Altered Standards of Care in Mass Casualty Events, Agency for Healthcare Research and 


Quality (AHRQ), U.S. Department of Health and Human Services, April 2005;  Expanding Local Healthcare 


Structure in a Mass Casualty Terrorism Incident, U.S. Department of Defense, June 2002; A Mass Casualty 


Care Strategy for Biological Terrorism Incidents, U.S. Department of Defense, May 2001. 


12 For an example, see the Philadelphia Department of Public Health POD Manual available at 


http://www.naccho.org/toolbox/_toolbox/POD%20operations%20manual_1.pdf.  


The same facilities used for 


ACSs, NEHCs, and PODs can 


be used for CRCs with the 


addition of radiation detection 


equipment and radiation 


protection personnel. 



http://www.naccho.org/toolbox/_toolbox/POD%20operations%20manual_1.pdf
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clinicians to assess and refer people who need medical follow-up or to administer pharmaceutical 


countermeasures.  As federal personnel and assets arrive, they can be employed at CRCs to provide 


relief for staff or the expansion of services. 


As with PODs, NEHCs, or ACSs, there must be a plan to set up a registry area within the CRC to do 


the following: 


 Manage the registration process and provide support to volunteers and data collectors. 


 Register and log in those who arrive. 


 Issue wristbands or other identification materials. 


 Control crowds. 


 Collect health information related to the incident and enter it into a computer database. 


 Distribute information sheets. 


As members of the public are released from CRCs, each person should be given discharge 


instructions written in clear, easy-to-understand language.  It should tell people that the health 


department may need to contact them to conduct further monitoring or an additional medical 


evaluation.  The instruction sheets should also provide the following: (1) basic information about 


radiation and its effects on human health; (2) recommended actions to be taken by the public to 


safeguard their health; and (3) points of contact for news and information.  CDC recommends 


reviewing this information periodically to ensure its accuracy because these contacts may change. 


Contact information for people discharged from CRCs should be maintained in a database common 


to all service centers.  This database can be used for potential follow-up activities. Physicians can 


also use the database to access information about their patients who have gone to a CRC for 


evaluation.  Health care providers should receive training on managing victims of radiation exposure 


and contamination. 


In addition, public health and emergency preparedness personnel 


should plan to augment preexisting behavioral health and mental health 


services.  Such services will be in demand both by people acutely 


affected by the radiation incident as well as by members of the public 


with chronic, long-term mental health needs.  The need for such 


services will increase following a radiation incident, whether or not it 


involves mass casualties. 


7.4.2 Practical Considerations for Community Reception Center Operations 


The primary purpose of the CRC is to identify people who may need immediate assistance—


decontamination and the use of washing facilities, medical attention, or other special assistance.  


These services must be provided expeditiously for large numbers of people.  Many people who come 


to the CRC will not be contaminated, but nevertheless are concerned.  Effective communication 


through the news media and easily understood schedules that stagger the times people report to 


CRCs can help ensure the timely provision of services to those who really need them.  It is better for 


people who may not need services to come to CRCs rather than go to nearby hospital emergency 


departments that could be already overwhelmed. 


If the local media are operational, use them to educate the public on how to control contamination 


and self-decontaminate at home before they go to the CRCs.  Removal of clothing can eliminate 


most of the external contamination on a person, and washing can remove most of the residual 


contamination. 


Communicating with people about the process and goals of population monitoring will be important 


in managing the monitoring process.  This critical function can be performed by greeters who can 


answer quick questions, direct people to monitoring areas, and try to identify those needing special 


attention.  Having an adequate number of greeters is important for crowd control because it helps 


people understand what is happening and how their needs will be addressed quickly.  Greeters who 


speak additional languages that are common in the local area are extremely helpful. 


Be prepared to 


provide behavioral 


and mental health 


services at the CRC. 
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The stations should be set up to optimize flow through the CRC.  CRC 


staff should consider providing services while people wait in line, such as 


collecting information for entry into a registration system.  Even if it takes 


a long time for everyone to get through the screening and 


decontamination stations, crowd control will be significantly improved if 


staff make productive use of people’s time in line. 


As lines form, one or more staff members with radiation detection equipment should walk the line 


looking for people who  


 are highly contaminated. 


 have small children. 


 might have medical problems. 


 might be pregnant. 


 do not speak or understand English. 


 have cultural or religious considerations. 


This initial screening begins a triage system intended to identify people in need of priority care or 


services.  Having two staff members per line would be ideal for this initial screening, one 


concentrating on radiation readings (using headphones with external speaker off) and the other 


observing and interacting with people in line.  It is important to remember that family members 


should not be separated.  


Those needing medical assistance should be taken to the First Aid Station immediately.  It may be 


prudent to divide the others into two groups:  (1) those who have performed self-decontamination at 


home (showered and changed clothes), and (2) those who have not showered or changed clothes. 


Appendix F contains more detailed information about the CRC process. 


7.4.3 Pets 


The Pet Evacuation and Transportation (PETS) Act of 2006 requires that state and local emergency 


plans address the needs of people with household pets or service animals.13  Therefore, as 


resources permit, animal issues should be managed as an element of protecting public health and 


safety. 


Although it may be difficult to wash animals at a CRC, the concern with contamination of the facility 


and its occupants is significant, and owners should be apprised of options to clean their pets or 


service animals.  Cross-contamination of the owner and contamination of those in the CRC are of 


greater concern than the dose to the animal.  Pet owners should be encouraged to wash their own 


pets, when able to do so, unless disaster response teams are specially trained and available to care 


for animals.  People with service animals may need assistance caring for their animals. 


7.4.4 Scaling for Size of Incident 


The size of incident is a major consideration in planning for population monitoring.  Population 


monitoring plans should be scalable, up or down, based on the number of people affected.  If dozens 


of people need to be surveyed and decontaminated, responders can probably provide very thorough 


services at the scene.  However, if thousands of people are affected, plans will have to be modified 


so that everyone can be processed quickly and safely. 


  


                                                      


13 Public Law 109-138, October 6, 2006. 


Families should not 


be separated. 
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7.4.5 Screening for External Contamination and Conducting Decontamination 


As mentioned previously, decontamination may be 


performed at various stages in the population monitoring 


process.  Immediate decontamination may be necessary to 


reduce an individual’s exposure to radiation from radioactive 


contamination and to help control cross-contamination at 


the scene. 


The first step in external contamination screening is to check people for radioactive contamination 


on their bodies and clothing.  Note that at this stage, if adequate decontamination resources allow, 


more stringent contamination screening criteria than those used in the early hours after the incident 


may be considered.  For external contamination screening, responders should verify that appropriate 


instruments (portal monitors or handheld meters) are available
14


 and that the instruments are 


working properly.  Be sure to check for both beta-gamma radiation and (if suspected) alpha 


radiation, and document the results.  Refer uncontaminated people to the Registration Station and 


contaminated people to the Wash (decontamination) Station. 


Ensure that materials needed for external decontamination 


are available, and route lines in such a way that people in 


need of decontamination do not come in contact with 


people who have already washed. 


Plans should assume that most people will be able to self-


decontaminate, but be prepared to provide assistance to 


those who cannot, such as people with disabilities.  


Determine if parents can assist their children with washing.  


Direct people with wounds to the First Aid Station for 


special handling, and institute a referral plan for transfer to 


hospitals and other health care settings.  For people who 


do not have wounds, direct them to do the following: 


 Wash with warm water and mild soap.  


 Scrub gently with a cloth, sponge, or soft brush. 


 When showering, begin with the head and 


proceed to the feet. 


 Keep soap and water out of eyes, nose, and 


mouth. 


 Avoid causing mechanical, chemical, or thermal 


damage to skin. 


After decontamination, screen each person again.  If needed, ask them to wash again.  People who 


are still contaminated after the second washing may be referred to the Radiation Dose Assessment 


Station.  Collect basic demographic information, health history, 


and exposure history.  Some people may decide to leave the CRC 


without being decontaminated.  CRC staff should explain why 


decontamination is important and advise these people to 


decontaminate themselves as soon as possible when they reach 


their destination. 


  


                                                      


14 These instruments are for screening people.  You should also consider area-monitoring devices at CRCs to 


assess and monitor background radiation levels.  Consult with your state’s radiation control program. A list of 


state radiation control program directors is available at www.crcpd.org/Map/default.aspx. 


If resources allow, consider using 


more stringent contamination 


screening criteria. 


Be prepared to provide 


assistance with 


decontamination for 


people with special needs. 



http://www.crcpd.org/Map/default.aspx





 


Population Monitoring in Radiation Emergencies, 2nd Ed. Page 19 


7.4.6 Screening for Internal Contamination and Conducting Decontamination 


Internal contamination is when radioactive material 


enters the body through ingestion, inhalation, or 


through cuts or wounds.  Having accurate 


information about the levels of internal 


contamination is important in deciding whether 


medical intervention is warranted.  The methods 


and equipment needed for assessing internal 


contamination are more advanced than the 


equipment required to conduct external 


contamination screening.  Collectively, procedures 


to screen for internal contamination are referred to 


as bioassays.  In general, these bioassays require 


off-site analysis by a clinically certified radiological 


laboratory.  People should be advised that it may be 


some time before results are available. 


For gamma-emitting radionuclides, external 


contamination screening can provide some 


indication of the extent of internal contamination.  


Furthermore, factors such as physical location 


during the incident or the extent of external 


contamination on the body can be additional indicators of the likelihood and degree of internal 


contamination.  However, laboratory results can provide definitive information, especially in the case 


of alpha-emitting radionuclides.  Appendix E provides a discussion on screening criteria for internal 


contamination. 


Identify in advance personnel and resources necessary for these evaluations.  These can include 


whole-body counters and lung counters (for in-vivo analysis), and the ability to perform radiochemical 


analysis of urine.  Other needed resources are sample collection kits, appropriate administrative 


forms, and chain-of-custody documentation. 


When a person is internally contaminated, depending on the type of radioactive material, certain 


medications can be administered to speed up the rate at which the radioactive material is eliminated 


from the body.  Internal decontamination is a medical procedure and should only be performed at 


the order of, and under the guidance of, a licensed physician. 


The Strategic National Stockpile (SNS) can provide pharmaceuticals to states for this purpose (see 


Appendix I).  State health officers can contact CDC to discuss procedures and receive more 


information about the SNS.  In addition, the following resources can provide information about 


treatments for internal contamination. 


 The U.S. Food and Drug Administration (FDA)  


www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/ucm0


63807.htm 


 Radiation Emergency Assistance Center/Training Site (REAC/TS) 


http://orise.orau.gov/reacts/resources/package-inserts.aspx  


 Radiation Emergency Medical Management (REMM) – Guidance on Diagnosis and 


Treatment for Healthcare Providers 


www.remm.nlm.gov  


 Centers for Disease Control and Prevention (CDC) 


http://emergency.cdc.gov/radiation/countermeasures.asp 


 National Council on Radiation Protection and Measurement (NCRP) Report 165, 


Management of Persons Accidentally Contaminated with Radionuclides 


www.ncrppublications.org/Reports/165  


  



http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/ucm063807.htm

http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/ucm063807.htm

http://orise.orau.gov/reacts/resources/package-inserts.aspx

http://www.remm.nlm.gov/

http://emergency.cdc.gov/radiation/countermeasures.asp

http://www.ncrppublications.org/Reports/165
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7.5 Dose Assessment and Laboratory Capabilities 


For medical management of patients, it is helpful to assess the total radiation dose to each 


individual.  The total dose a person receives is made up of two components: the internal dose from 


radioactive material inside the body and the external dose from exposure to external sources of 


radiation.  There are specific laboratory analyses that can help with these assessments. 


Analysis of radioactivity in urine can establish amounts of 


radioactive material in the body.  Although the analysis can be 


performed fairly rapidly, it will take some time for this 


information to be available for everyone in the affected and 


potentially affected populations.  Therefore, some prioritization 


scheme for analysis of samples will be necessary (see 


Appendix E). 


Analysis of chromosomal aberrations (cytogenetic analysis) can estimate the external radiation dose 


to the individual; however, these results will not be immediately available.  Furthermore, the capacity 


to perform cytogenetic analyses is limited and will not meet the demand in an incident where large 


numbers of people are exposed (such as a nuclear detonation incident).  Performing a complete 


blood count with differential (standard and routine analysis in local clinics and hospitals) and noting 


the time delay to the onset of nausea can provide estimates of the range of acute radiation doses.  


This information can be used to assist in medical management of patients.
15


 


Issues that should be addressed in planning for laboratory analysis include, but are not limited, to 


the following: 


 Analytical capability  


 Sample prioritization and triage 


 Turnaround time  


 Sample throughput  


 Sample volume  


 Sample storage capacity  


 Confidentiality assurance  


 Protocols for reporting analytical result 


In the planning process, public health laboratory directors should assess their roles and capabilities 


following a radiation emergency.  The following resources can provide additional information to 


assist in laboratory planning.  


 For information about analysis of radioactive contamination in urine, contact CDC’s 


Environmental Health Laboratory:  http://www.cdc.gov/nceh/dls  


 For information on cytogenetic analysis of blood samples, contact REAC/TS  Cytogenetic 


Biodosimetry Laboratory:  http://orise.orau.gov/reacts/cytogenetics-lab.htm  


  


                                                      
15 More information on medical management is available at 


http://emergency.cdc.gov/radiation/healthandsafety.asp and the Radiation Emergency Medical Management 


(REMM) website www.remm.nlm.gov/. 


A prioritization scheme for 


analysis of bioassay samples 


will be necessary. 



http://www.cdc.gov/nceh/dls

http://orise.orau.gov/reacts/cytogenetics-lab.htm

http://emergency.cdc.gov/radiation/healthandsafety.asp

http://www.remm.nlm.gov/
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7.6 Psychosocial Issues 


Psychosocial issues will present significant 


challenges to public health and medical 


practitioners both during and after a radiation 


emergency. The psychosocial consequences of 


radiation emergencies are unique and serious, 


and in many ways they can be even greater and 


longer-lasting than the physical or economic 


consequences.  Public health and medical 


systems could be overwhelmed by people seeking 


assessment and care.  Many jurisdictions 


recognize that preparing to deal with psychosocial 


issues is critically important for efficiently 


managing and monitoring the affected population 


and engaging in other response efforts.  Planners should work with behavioral health and mental 


health specialists to include them in preparedness planning and response. 


Psychological first aid is a way to help reduce the initial distress caused by traumatic events.  


Responders who interact with the public can benefit from training in psychological first aid.
16


  


Responders should anticipate normal stress reactions and promote the following principles of 


psychological first aid. 


 Safety: provide repeated, simple, and accurate information on how to meet basic needs. 


This may be especially important for CRC staff wearing personal protective equipment 


that hinders communications (such as masks). 


 Calm: speak calmly and be compassionate and friendly. 


 Connectedness: keep families together. 


 Self-efficacy: give practical suggestions to help empower people. 


 Help: direct people to available services. 


If possible, include behavioral health or mental health professionals on staff at each CRC.  During 


the planning process, establish a contact list of credentialed personnel who could provide these 


services. 


Plans should also include providing counseling for CRC staff and responders.  Adequate rotation of 


staff members to reduce physical and emotional fatigue will be essential. 


  


                                                      


16 For an example of such training, see CDC’s Psychological First Aid in Radiation Disasters, available at 


http://emergency.cdc.gov/radiation/resourcelibrary/all.asp.  



http://emergency.cdc.gov/radiation/resourcelibrary/all.asp
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7.7 Registry 


State and local agencies should establish a 


registry as early as possible after a radiation 


incident.  This registry will be used to contact 


people who require short-term medical follow-up 


or long-term health monitoring.  The long-term 


monitoring process involves observing and 


recording any health effects that could be related 


to radiation exposure, including effects on 


subsequent generations.  Extensive resources will 


be required, and CDC and the Agency for Toxic 


Substances and Disease Registry (ATSDR) will 


provide assistance in establishing and maintaining 


this registry. 


The registry should include information from the following: 


 All members of the public who were potentially contaminated or exposed 


 All first responders, public health workers, and hospital staff who were potentially 


contaminated or exposed or who responded to a radiation incident within the jurisdiction 


It is recommended that unique identifiers be assigned to each individual as people present 


themselves to the CRC and are registered.  Initially gather basic information such as name, address, 


telephone number, other contact information, date of birth, and sex.  If possible, copying a driver’s 


license or other form of identification with current information can expedite the registry process.  It 


may be helpful to include the individual’s status as the following:  


 A paid responder 


 A volunteer responder at the scene 


 A person affected at the scene of the incident 


 A person who heard a public announcement and believes he or she fits the category for 


monitoring 


If possible, include spatial and temporal information related to the incident.  Ask questions such as, 


“Where were you when the incident occurred? How close were you to the incident location?  How 


long were you there?” 


Also consider categorizing (triaging) people radiologically: 


 External contamination 


 Internal contamination 


 External exposure only 


 Neither contaminated or exposed 


 Unknown 


Plans should address confidentiality and potential liability issues associated with registering and 


collecting data on all persons who come to a processing center, even if they were not exposed to 


radiation or contaminated with radioactive material.  The public should be informed that inclusion in 


the registry does not imply any form of future compensation.  Determine, in advance, who will have 


access to the registry database and how it will be archived. 
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ATSDR has developed a Rapid Response Registry to assist state and local personnel with 


epidemiological investigations.
17


  Other examples of registry and epidemiological tracking forms are 


available from the National Alliance for Radiation Readiness (NARR)
18


 or as part of the Virtual 


Community Reception Center (vCRC)
19


 training program. 


7.8 Radiation Dose Reconstruction  


Radiation dose reconstruction is a scientific study that estimates radiation doses to people after a 


radiation incident. Radiation dose reconstruction studies typically focus on determining who (if 


anyone) may be at a greater risk for cancer.  In this context, dose reconstruction to estimate cancer 


risk is not an emergency response activity.  Dose reconstruction will, however, use information that 


was collected during the emergency response. 


Radiation dose reconstruction studies determine external dose rates and radionuclide 


concentrations at various times and locations, how people were exposed to radiation, and the 


amount of radioactive material that was taken into their bodies.  HHS/CDC will provide technical 


support and assistance to state and local authorities to conduct dose reconstruction studies, using 


sophisticated computer models.  Local public health agencies will provide public information and 


collect data to be used in the dose reconstruction. 


7.9 Training  


Training for the public health and emergency response 


communities is essential in building a population monitoring 


capability.  Training should focus on increasing the 


understanding of radiation and demystifying radiation and its 


effects.  In addition, it should prepare public health workers 


to focus on roles and responsibilities, resource identification, 


proper use of radiation detection equipment, clinical sample 


collection, and laboratory methods and procedures. 


Training should be provided to promote awareness of 


population monitoring among the following: 


 First responders  


 Elected officials and community stakeholders  


 Public information and communication 


specialists  


 Clinicians, health practitioners, and hospital staff  


 Journalists and radio and television broadcasters  


 Response volunteer organizations, such as the American Red Cross and the Medical 


Reserve Corps 


Training should be interactive and affordable.  Use drills and exercises to test health preparedness 


plans; ensure that all entities that will be involved in the response (from both the emergency 


response and the health care/hospital worker communities) are involved.  Existing training 


                                                      


17 ATSDR Rapid Response Registry form and training CD are available at www.atsdr.cdc.gov/rapidresponse/. 


18 The NARR is an interagency collaboration among key stakeholders in public health preparedness, radiation 


response, and emergency management that maintains a clearing house of documents and resources used in 


radiation emergency planning and exercises (www.radiationready.org).  


19 vCRC is an interactive training program developed by CDC and ORAU that allows users to explore a virtual 


CRC and access templates for forms, job action sheets, and other planning materials 


(http://emergency.cdc.gov/radiation/crc/vcrc.asp).  



http://www.atsdr.cdc.gov/rapidresponse/

http://www.radiationready.org/

http://emergency.cdc.gov/radiation/crc/vcrc.asp
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resources, such as satellite broadcasts, webcasts, videos, and print materials, are available on many 


federal and state websites; these materials can be adapted for the community.  Partner with other 


agencies and organizations to reduce the cost of training. 


Awareness level training topics should address the following: 


 Types of radiation hazards 


 Principles of radioactivity and radiation safety 


 Contamination control 


 Minimizing individual exposure 


 Principles of dose reconstruction 


 Principles of registry management 


Training for public health personnel should cover these activities: 


 Determining the location of CRCs based on the amount of space needed, the anticipated 


magnitude of the radiation incident, and the population and special needs of the 


community 


 Establishing crowd management operations, including the development of triage 


procedures and the distribution of information during population monitoring 


 Using on-site equipment to monitor external contamination 


 Identifying and handling special population needs 


 Recognizing psychological trauma and practicing psychological first aid 


 Identifying the process and procedures for requesting federal support 


 Establishing and maintaining contacts with federal agencies for equipment, personnel, 


and expertise 


 Working effectively with partner agencies (e.g., DHS/FEMA, HHS/CDC, HHS/FDA, DOE, 


EPA, NRC, USDA, and the American Red Cross) 


Medical personnel should be trained on the following: 


 Emergency and first aid procedures for radiation victims 


 Diagnosis of acute radiation health effects 


 Assessment of external and internal radiation exposure 


 Prompt triage and management of contaminated patients 


 Psychological features and dynamics of radiation incidents 


7.10 Communications 


Communicating about radiation and related emergency issues is extremely challenging.  Radiation is 


unfamiliar to and not well understood by most people. Effective communication in radiation 


emergencies can decrease illness, injury, and death; facilitate response and recovery efforts; avoid 


misallocation of limited resources; reduce rumors; and minimize medically unnecessary self-referrals 


to hospitals and other critical facilities. 


Information needs will primarily revolve around questions to help determine the risk, as well as 


questions on protective actions to reduce risk.  Such questions could include the following:  


 Am I in danger from the radiation? 


 Am I radioactive? 


 Am I still carrying around radioactive material on my body?  Skin?  Clothes?  How do I get 


it off?  What symptoms should I expect?  Is my condition contagious?  Is it curable? 


 Did I eat or breathe in radioactive material?  Is it inside my body now?  If so, how long will 


the material stay in my body?  Should I be medically treated? 


 Were my children exposed?  Were my pets exposed? 


 I’m pregnant – will my baby be all right? 
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For any levels or amounts of exposure, even miniscule, people will want to know what health effects 


they may have in the future.  The communication strategy should meet people’s information needs, 


bridge the gap between technical information and risk perception, and promote responsible public 


actions. 


Effective and credible communication strategies are needed to explain that most radiation 


exposures will not result in any measurable health effects.  The U.S. Environmental Protection 


Agency has prepared a useful booklet on this subject.
20


  In addition, research conducted by the CDC 


has identified best practices in communication in radiation emergencies, which include the following: 


 Create messages that address public concerns. 


 Provide prioritized instructions and directions. 


 Tailor messages by time post-incident. 


 Tailor messages by distance from the incident. 


 Tailor messages by delivery method (television, radio, Internet, social media, etc.). 


 Create messages that are urgent and serious in tone, yet provide a sense of hope. 


 Avoid using messages that contain perceived contradictions. 


 Use plain, non-technical language. 


 Make messages concise. 


 Avoid or define unfamiliar and technical terms and phrases. 


 Repeat messages as appropriate. 


In a radiation emergency, people will seek information using multiple communication channels.  


Providing a consistent message through television, radio, websites, and social media, along with any 


other public information methods, will maximize message efficiency and efficacy. 


Communication and public information staff should establish a network of qualified public health 


media contacts, specifically those with radiation expertise.  Key public health spokespeople should 


be identified and trained in advance for media announcements or interviews, and plans to 


communicate with special populations should be developed. 


Ensure that the public health department is aware of procedures for contacting community and civic 


organizations, local government and corporate officials, and appropriate federal agencies.  Local 


government and corporate officials need to be aware of their roles in the overall response plan, 


ideally through participation in training, drills, and exercises. 


 


8.0 Additional Information About This Guide 


For more information about population monitoring, this guide, or the public health role in radiation 


emergency preparedness, please contact the Radiation Studies Branch at CDC via e-mail at 


rsbinfo@cdc.gov. 


Other sources of information about radiation emergency preparedness can be found in Appendix J. 


In a public health emergency, contact the CDC Director’s Emergency Operation Center, 24 hours a 


day at 770-488-7100. 


 


 


                                                      


20 U.S. Environmental Protection Agency, Communicating Radiation Risks, EPA-402-F-07-008, September 


2007. www.epa.gov/radiation/pubs.html  To request a PDF or printed copy of this document, please e-mail 


radiation.information@epa.gov or call the U.S. EPA’s Radiation Protection Division at 202-343-9290.  



mailto:rsbinfo@cdc.gov

http://www.epa.gov/radiation/pubs.html

mailto:radiation.information@epa.gov
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Appendix A 


Acronyms 


ACS Alternate care site 


AHRQ Agency for Healthcare Research and Quality 


ALI Annual limit on intake 


ARC American Red Cross 


ARS Acute radiation syndrome 


ATSDR Agency for Toxic Substances and Disease Registry 


CBC Complete blood count 


CDC Centers for Disease Control and Prevention 


CRC Community reception center 


CRCPD Conference of Radiation Control Program Directors, Inc. 


CRI Cutaneous radiation injury 


CSF Colony stimulating factor 


DHS U.S. Department of Homeland Security 


DOE U.S. Department of Energy 


DOE/NNSA U.S. Department of Energy/National Nuclear Security Administration 


DTPA Diethylenetriamine pentaacetate 


EPA U.S. Environmental Protection Agency 


FDA U.S. Food and Drug Administration 


FEMA Federal Emergency Management Agency 


GM Geiger-Mueller 


HHS U.S. Department of Health and Human Services 


IAEA International Atomic Energy Agency 


ICRP International Commission on Radiological Protection 


IND Improvised nuclear device 


MRC Medical Reserve Corps 


NCRP National Council on Radiation Protection and Measurements 


NEHC Neighborhood emergency help center 


NRC U.S. Nuclear Regulatory Commission 


ORAU Oak Ridge Associated Universities 


ORISE Oak Ridge Institute for Science and Education  


POD Point of dispensing 


RDD Radiological dispersal device 


REAC/TS Radiation Emergency Assistance Center/Training Site 
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RED Radiation exposure device 


REMM Radiation Emergency Medical Management 


RRVC Radiation Response Volunteer Corps 


SNS Strategic National Stockpile 


USDA U.S. Department of Agriculture 


vCRC Virtual Community Reception Center 
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Appendix B 


Glossary 


Absorbed dose: The amount of energy deposited by ionizing radiation in a unit mass of tissue is 


called radiation absorbed dose.  It is expressed in units of joule per kilogram (J/kg), which is given 


the special name gray (Gy).  The conventional unit (or non-SI unit) of absorbed dose is the rad. 1 Gy = 


100 rad, 1 rad = 0.01 Gy.  For more information, see CDC Primer on Radiation Measurement: 


http://emergency.cdc.gov/radiation/glossary.asp#primer  


Activity (radioactivity): The amount of radioactive material expressed as the number of atoms 


breaking down per second measured in units called becquerels or curies. 


Acute radiation syndrome (ARS): A serious illness caused by receiving a large dose of radiation 


energy that penetrates the body within a short time (usually minutes).  The first symptoms include 


nausea, vomiting, and, in severe cases, diarrhea starting within minutes to days after the exposure 


and lasting for minutes to several days.  These symptoms may come and go and, depending on the 


dose of radiation, may fully resolve for variable periods of time.  ARS victims then become sick again 


with loss of appetite, fatigue, fever, nausea, vomiting, diarrhea, and possibly seizures and coma.  


This seriously ill stage may last from a few hours to several months. 


Clinically, ARS is very difficult to diagnose in the absence of other data or information from the 


incident scene because symptoms within the first few hours after high dose radiation exposure are 


similar to those associated with commonly occurring viral or bacterial illnesses or even high levels of 


stress.  Proper diagnosis of exposure to ionizing radiation (not contamination) and an estimate of the 


total dose can only be achieved by analysis of the complete blood count (CBC), chromosome 


aberration cytogenetic biodosimetry, and consultation with radiation experts.  For more information, 


see: 


http://emergency.cdc.gov/radiation/ars.asp  


Alpha particle: One of the primary forms of ionizing radiation, the others being beta particles, gamma 


rays, x-rays, and neutrons.  Alpha particles can be stopped by a thin layer of light material, such as a 


sheet of paper, and cannot penetrate the outer, dead layer of skin.  Therefore, they do not pose a 


hazard as long as they are outside the body.  Protection from this radiation is directed at preventing, 


or at least minimizing, inhalation or ingestion of the radioactive material. 


Alpha particles are difficult to detect because they penetrate only a few inches in air, and most 


general purpose detection instruments are poorly suited or not usable for detecting alpha particles.  


If beta or gamma radiation is detected at an incident scene, instruments should be brought in as 


quickly as possible to determine whether or not alpha-emitting radioisotopes are also present. 


Annual limit on intake (ALI): The derived limit for the amount of radioactive material taken into the 


body of an adult worker by inhalation or ingestion in a year.  ALI is the amount of intake that would 


result in a committed effective dose equivalent of 0.05 sievert (5 rem) or a committed dose 


equivalent of 0.5 sievert (50 rem) to any individual organ or tissue.  The unit of ALI is the becquerel 


(Bq) or the conventional unit, curie (Ci). 


Background radiation: This is the radiation that the population is naturally and continually exposed to 


from natural sources.  It consists of radiation from natural sources of radionuclides such as those 


found in soil, rocks, air, human bodies, and food, as well cosmic radiation originating in outer space. 


Becquerel (Bq): The international unit describing an amount of radioactivity.  One Bq is the amount 


of a radioactive material that will undergo one decay (disintegration) per second (dps), a very small 


rate.  Industrial sources of radioactivity are normally described in terms of giga-becquerels (GBq), or 


one billion Bq.  The conventional unit for radioactivity is the curie (Ci). 1 Bq = 2.7 x 10-11 Ci. See 


Curie. 



http://emergency.cdc.gov/radiation/glossary.asp#primer

http://emergency.cdc.gov/radiation/ars.asp
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Beta particles: One of the primary forms of ionizing radiation, the others being alpha particles, 


gamma rays, x-rays, and neutrons.  They travel only a few feet in air and can be stopped by a thin 


sheet of aluminum.  However, beta particles of sufficient energy can penetrate the dead skin layer 


and, if present in large amounts for sufficiently long periods of time, cause burns to the skin and to 


the eyes.  Protection from this radiation is directed at washing the skin with mild soap and water and 


preventing, or at least minimizing, inhalation or ingestion of the radioactive material. 


Beta particles are easier to detect than alpha particles.  While most general purpose detection 


instruments can detect beta particles, the instrument must be within a few yards of a sizeable 


source.  Fortunately, the vast majority of beta-emitting radioisotopes also release high-energy 


gamma rays that can be detected at distances of tens of yards. 


When radiation is detected at an incident scene, proper instruments should be brought in as quickly 


as possible to determine whether pure beta-emitting radioisotopes are present or not, followed in 


turn by alpha monitoring equipment. 


Bioassay (radiobioassay): An assessment of radioactive materials that may be present inside a 


person’s body through analysis of the radioactivity in a person’s excreta (primarily urine), known as 


indirect bioassay, or by detection methods to monitor the gamma radiation emitted from the body, 


known as direct bioassay. 


Biological half-life: Once an amount of radioactive material has been taken into the body, this is the 


time it takes for one half of that amount to be expelled from the body by natural metabolic 


processes, not counting radioactive decay. 


Contamination (radioactive): The deposit of radioactive material on the surfaces of structures, areas, 


objects, or people (where it may be external or internal).  External contamination occurs when 


radioactive material is outside of the body, such as on a person’s skin.  Internal contamination 


occurs when radioactive material is taken into the body through breathing, eating, or drinking.  For 


more information, see: 


http://emergency.cdc.gov/radiation/contamination.asp  


Curie (Ci): The conventional unit describing an amount of radioactivity.  The international unit for 


radioactivity is the becquerel (Bq). 1 Ci = 3.7 x 1010 Bq. See Becquerel. 


Cutaneous radiation injury (CRI): The complex syndrome resulting from significant skin exposure to 


radiation.  The immediate effects can be reddening and swelling of the exposed area (like a severe 


burn), blisters, ulcers on the skin, hair loss, and severe pain.  Very large doses can result in 


permanent hair loss, scarring, altered skin color, deterioration of the affected body part, and death of 


the affected tissue (requiring surgery).  For more information, see:  


http://emergency.cdc.gov/radiation/cri.asp 


Decontamination: Removal of radioactive materials from people, materials, surfaces, food, or water.  


For people, external decontamination is done by removing the clothing and washing the hair and 


skin.  Internal decontamination is a medical procedure and should be performed at the order and 


under the guidance of a licensed physician. 


Decay, radioactive: Disintegration of the nucleus of an unstable atom by the release of radiation. 


Deterministic effects (non-stochastic effects): Health effects that can be related directly to the 


radiation dose received (e.g., skin burn).  The severity increases as the dose increases.  A 


deterministic effect typically has a threshold below which the effect will not occur.  See also 


stochastic effects. 


Dirty bomb: A device designed to spread radioactive material by conventional explosives when the 


bomb explodes.  A dirty bomb kills or injures people through the initial blast of the conventional 


explosive and spreads radioactive contamination over a possibly large area—hence the term “dirty.”  


Such bombs could be miniature devices or large truck bombs.  A dirty bomb is much simpler to make 


than a nuclear weapon.  See discussion on radiological dispersal device (RDD) in the text. 



http://emergency.cdc.gov/radiation/contamination.asp

http://emergency.cdc.gov/radiation/cri.asp
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Dose rate meters: Instruments that measure the radiation dose delivered per unit of time. 


Dose reconstruction: A scientific study that estimates doses to people from releases of radioactivity 


or other pollutants.  The reconstruction is done by determining how much material was released, 


how people came in contact with it, and the amount absorbed by their bodies. 


Dosimetry: Assessment (by measurement or calculation) of radiation dose. 


Effective half-life: The time required for the amount of a radionuclide deposited in a living organism 


to be diminished by 50% as a result of the combined action of radioactive decay and biologic 


elimination.  See also biological half-life, radioactive half-life. 


Exposure (irradiation): This occurs when radiation energy penetrates the body.  Exposure to very 


large doses of radiation may cause death within a few days or months.  Exposure to lower doses of 


radiation may lead to an increased risk of developing cancer or other adverse health effects later in 


life.  Compare with contamination.  For more information, see: 


http://emergency.cdc.gov/radiation/contamination.asp  


Fallout, nuclear: The descent of radioactive debris from the atmosphere to ground level following a 


nuclear explosion.  For more information, see:  


www.cdc.gov/nceh/radiation/fallout/RF-GWT_home.htm  


Gamma rays: One of the primary ionizing radiations, the others being alpha particles, beta particles, 


x-rays, and neutrons.  Gamma rays are highly penetrating (up to tens of yards in air) and pose an 


external radiation exposure hazard.  Gamma rays also penetrate tissue farther than do beta or alpha 


particles.  Gamma rays are relatively easy to detect with commonly available radiation detection 


instruments. 


Geiger-Mueller (GM) survey meter: Also called Geiger counters, these survey meters are the most 


widely recognized and commonly used portable radiation detection instruments.  The pancake GM 


detector can detect gamma, beta, and, to a limited extent, alpha contamination. 


Genetic effects: Hereditary effects (mutations) that can be passed on through reproduction because 


of changes in sperm or ova.  See also teratogenic effects, somatic effects. 


Gray (Gy): A unit of measurement for absorbed dose.  It measures the amount of energy absorbed in 


a material.  The unit Gy can be used for any type of radiation, but it does not describe the biological 


effects of the different radiations.  The conventional unit of absorbed dose is the rad.  1 Gy = 0.01 


rad.  For more information, see: 


http://emergency.cdc.gov/radiation/glossary.asp#primer 


Half-life (radioactive): The time it takes for any amount of radioactive material to decay (and reduce) 


to half of its original amount.  See also biological half-life, effective half-life, radioactive half-life. 


Health physics: A scientific field that focuses on protection of humans and the environment from 


radiation.  Health physics uses physics, biology, chemistry, statistics, and electronic instrumentation 


to help protect people from any potential hazards of radiation.  For more information, see the Health 


Physics Society website:  


http://www.hps.org/ 


Health physicist: A specialist in radiation safety.  See health physics. 


Intake: Amount of radioactive material taken into the body by ingestion, inhalation, or absorption 


through the skin via wounds or injection. 


Ionizing radiation: Any radiation capable of displacing electrons from atoms, thereby producing ions.  


High doses of ionizing radiation may produce severe skin or tissue damage. 


Irradiation: Exposure to radiation.  See exposure and compare with contamination. 



http://emergency.cdc.gov/radiation/contamination.asp

http://www.cdc.gov/nceh/radiation/fallout/RF-GWT_home.htm

http://emergency.cdc.gov/radiation/glossary.asp#primer

http://www.hps.org/
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Latent period: The time between exposure to a toxic material and the appearance of a resultant 


health effect. 


Neutron: One of the primary forms of ionizing radiation, the others being alpha particles, beta 


particles, gamma rays, and x-rays.  Neutrons are highly penetrating and are a radiation hazard in the 


time immediately following a nuclear detonation.  In almost all other radiation emergency scenarios, 


encountering neutron radiation or contamination is unlikely.  Detection of neutrons requires 


specialized equipment. 


Non-stochastic effects: See deterministic effects. 


Penetrating radiation: Radiation that can penetrate the skin and reach internal organs and tissues.  


Photons (gamma rays and x-rays), neutrons, and protons are penetrating radiations.  However, alpha 


particles and all but extremely high-energy beta particles are not considered penetrating radiation. 


Population monitoring: The process of identifying, screening, and monitoring people for exposure to 


radiation or contamination with radioactive materials. 


Portal monitor: A portable doorway-like radiation detection system for monitoring people for 


radioactive contamination.  The monitors look similar to metal detectors used in airport security 


screening stations.  Certain types of portal monitors are used routinely to monitor vehicles or waste 


containers leaving hospitals or entering junk yards.  When used to monitor people, they can be used 


in walk-through mode or by having each person stand in the monitor for a brief time period.  The 


portal monitors do NOT produce radiation, and they can only measure gamma and high-energy beta 


radiation. 


Plume: A cloud, gas, or vapor that carries radioactive material released into the atmosphere away 


from the incident site in the direction of the wind.  Making plume concentration predictions with time 


after the incident is necessary to determine whether affected populations should shelter in place or 


evacuate.  Plume predictions use mathematical models and, although very helpful, are prone to 


inherent uncertainties. 


Prenatal radiation exposure: Radiation exposure to an embryo or fetus while it is still in utero (in its 


mother’s womb).  At certain stages of the pregnancy, the fetus is particularly sensitive to radiation, 


and the health consequences could be severe above certain radiation dose levels.  For more 


information, see: 


http://emergency.cdc.gov/radiation/prenatal.asp   


Public monitoring:  See population monitoring. 


Rad (radiation absorbed dose): A unit of measurement for absorbed dose.  It measures the amount 


of energy absorbed in a material.  The unit rad can be used for any type of radiation, but it does not 


describe the biological effects of the different radiations.  The international unit of absorbed dose is 


the gray (Gy).  1 rad = 0.01 Gy; 100 rad = 1 Gy.  See absorbed dose.  For more information, see: 


http://emergency.cdc.gov/radiation/glossary.asp#primer 


Radiation: Energy moving in the form of particles or waves.  Familiar radiations are heat, light, radio 


waves, and microwaves.  Gamma rays (like x-rays) are ionizing radiation, a very high-energy form of 


electromagnetic radiation. 


Radiation sickness: See acute radiation syndrome (ARS). 


Radioactive contamination: See contamination. 


Radioactive decay: See decay, radioactive. 


Radioactive half-life: See half-life. 


Radioactive material: Material that contains unstable (radioactive) atoms that give off radiation as 


they decay. 



http://emergency.cdc.gov/radiation/prenatal.asp

http://emergency.cdc.gov/radiation/glossary.asp#primer
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Radioactivity: The process of spontaneous transformation of the nucleus, generally with the emission 


of alpha or beta particles that are often accompanied by gamma rays.  This process is referred to as 


decay or disintegration of an atom.  See activity. 


Radiobioassay: See bioassay. 


Radiogenic: Health effects caused by exposure to ionizing radiation. 


Radiological or radiologic: Related to radioactive materials or radiation.  The radiological sciences 


focus on the measurement and effects of radiation. 


Radionuclide: An unstable and therefore radioactive form of an element. 


Rem: (roentgen equivalent man): A conventional unit for a derived quantity called radiation dose 


equivalent.  This relates the absorbed dose in human tissue to the effective biological damage of the 


radiation.  Not all radiation has the same biological effect, even for the same amount of absorbed 


dose.  Dose equivalent is often expressed as thousandths of a rem, or millirem (mrem).  The 


international unit for radiation dose equivalent is the sievert (Sv).  1 rem = 0.01 sieverts (Sv).  For 


more information, see: 


http://emergency.cdc.gov/radiation/glossary.asp#primer 


Resuspension: The physical process of making airborne radioactive contamination that otherwise 


would have remained deposited on the surface of objects.  For example, wind blowing across a 


sidewalk will resuspend previously deposited contaminants, making them airborne in the breathing 


zone. 


Roentgen (R): A unit of exposure to x-rays or gamma rays. 


Shielding: Material that can block or intercept radiation emanating from a radioactive source. 


Sievert (Sv): The international unit for a derived quantity called radiation dose equivalent.  This 


relates the absorbed dose in human tissue to the effective biological damage of the radiation.  Not 


all radiation has the same biological effect, even for the same amount of absorbed dose.  Dose 


equivalent is often expressed as millionths of a sievert, or microsieverts (µSv).  The conventional unit 


for radiation dose equivalent is the rem. 1 Sv = 100 rem.  For more information, see: 


http://emergency.cdc.gov/radiation/glossary.asp#primer 


SI units: The Systeme Internationale (or International System) of units and measurements.  This 


system of units officially came into being in October 1960 and has been adopted by nearly all 


countries, although the amount of actual usage varies considerably.  For more information, see:  


http://emergency.cdc.gov/radiation/glossary.asp#primer 


Somatic effects: The health effects of radiation that are limited to the exposed person, as 


distinguished from genetic effects, which may also affect subsequent generations.  See also 


teratogenic effects. 


Stochastic effects: The health effects that occur on a random basis independent of the size of dose 


(e.g., cancer).  The effects typically have no threshold and are based on probabilities, with the 


chances of seeing the effects increasing with dose.  If they occur, the severity of stochastic effects is 


independent of the dose received.  See also deterministic effects. 


Teratogenic effects: Birth defects that are not passed on to future generations, caused by exposure 


to a toxin as a fetus.  See also genetic effects, somatic effects. 



http://emergency.cdc.gov/radiation/glossary.asp#primer

http://emergency.cdc.gov/radiation/glossary.asp#primer

http://emergency.cdc.gov/radiation/glossary.asp#primer
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Appendix C 


Additional Considerations After a Nuclear Detonation 


One assumption in defining the scope of this guide is that the local response infrastructure remained 


relatively intact.  This assumption is not likely to hold in the case of a nuclear detonation (i.e., military 


weapon or improvised nuclear device).  The public health authorities responding to a nuclear 


detonation are likely to be from surrounding communities that are less affected by the detonation 


and from even further distant communities that may be receiving displaced populations from the 


affected areas. 


This appendix describes how key concepts provided in this guide can be used in planning for 


population monitoring after a nuclear detonation.  In addition, you should become familiar with the 


Planning Guidance for Response to a Nuclear Detonation where a chapter is dedicated to the 


subject of population monitoring and decontamination.
21


  


In a nuclear emergency, the most pertinent guiding principles of population monitoring, as outlined 


in this guide, are the following:  


 The first priority is to save lives; respond to and treat the injured first. 


 Initial population monitoring activities should focus on preventing acute radiation health 


effects. 


 Scalability and flexibility are important parts of the planning process. 


Early decisions by emergency responders and response authorities related to contamination 


screening and decontamination should be made in the context of the overall response operations.  


For example, survival rates will decrease if emergency evacuation is constrained by policies that 


inhibit the transportation of potentially contaminated patients and their admission into medical 


facilities.21  


Furthermore, the needs of a displaced population and concerned citizens hundreds of miles away 


are different from those of the immediate victims near the site of detonation.  Therefore, radiation 


survey methods, screening criteria, and decontamination protocol should be adjusted to reflect the 


prioritized needs of the affected population and the availability of resources at any given location. 


What Are the Objectives of Population Monitoring After a Nuclear Detonation? 


The objectives of population monitoring are also applicable to a nuclear detonation.  These 


objectives are listed in order of priority. 


1. Identify individuals whose health is in immediate danger and who need immediate care, 


medical attention (whether radiation-related or not), or decontamination. 


2. Identify people who may need medical treatment for contamination or exposure, further 


evaluation, or short-term health monitoring. 


3. Recommend (and to the extent possible, facilitate) practical steps to minimize the risk of 


future health consequences (e.g., cancer). 


4. Register potentially affected populations for long-term health monitoring. 


Priorities after a nuclear detonation will differ from priorities after a radiological incident (such as the 


detonation of a dirty bomb). In a radiological incident, the majority of the population will be cared for 


                                                      


21 Homeland Security Council (HSC) Interagency Policy Coordination Subcommittee for Preparedness & 


Response to Radiological and Nuclear Threats (SubIPC). Planning Guidance for Response to a Nuclear 


Detonation. Second Edition. June 2010. Washington, D.C. 
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under Objective 3.  This is because relatively few casualties are expected from a radiological 


incident, and few people will be contaminated with amounts of radioactive material that will be 


immediately hazardous to their health. 


However, after a nuclear detonation, focus will be on Objective 1.  The number of people who would 


need immediate medical care is almost certain to overwhelm available resources.  Models of a small 


improvised nuclear device detonation predict upwards of 300,000 victims who will have a variety of 


immediate medical needs.
22


  Therefore, the focus should be placed on locating people who need 


immediate medical care and providing that care.  Extensive search and rescue operations will 


require accompanying health physics support and expertise due to the residual radiation 


environment.  Providing medical care to those in immediate need will likely consume all of the 


available medical staff’s time and resources. 


Are There Any Radioactive Contamination Issues? 


The potential contamination issues will be very significant.  A terrorism-related nuclear detonation is 


likely to be a ground burst or detonation at a low elevation that causes significant nuclear fallout.  


This can result in additional (but avoidable) casualties.  Emphasis should be placed on preventing or 


minimizing exposure to nuclear fallout.  By issuing timely recommendations for protective action 


(what to do or what to avoid doing), public health authorities can help people in the community 


minimize their exposure to nuclear fallout. 


Are Community Reception Centers Still Needed? 


A multitude of community reception centers (CRCs) will have to be established in surrounding 


communities, perhaps stretching as far as hundreds of miles away, to address the needs of people 


who have been displaced because of the blast or evacuated because of the fallout.  The needs in 


this population—such as contamination screening for external and internal contamination and 


providing clothing, shelter, and counseling—are similar to those described in other sections of this 


guide. 


Care facilities established near the detonation site will be focused on providing immediate medical 


care to those who are injured.  Screening for radioactive contamination, decontamination, and other 


issues typically addressed at CRCs will be a secondary priority. 


What Types of Injuries Are Expected from a Nuclear Blast? 


For more detailed information regarding medical management of radiation injuries, health care 


providers will find the following website a helpful resource: 


Radiation Emergency Medical Management (REMM)—Guidance on Diagnosis and Treatment for 


Health Care Providers (http://www.remm.nlm.gov/) 


The following overview is provided for public health planners. 


People who survive the immediate effect of a nuclear detonation are likely to suffer from combined 


injury.  They may have sustained flash blindness, skin burns, hearing loss, and other physical trauma 


in addition to radiation exposure. 


  


                                                      


22 Weisdorf D, Chao N, Waselenko JK, Dainiak N, Armitage JO, McNiece I, Confer D (2006). Acute Radiation 


Injury: Contingency Planning for Triage, Supportive Care, and Transplantation. Biology of Blood and Marrow 


Transplantation 12(6):672-82. 



http://www.remm.nlm.gov/
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People who are exposed to radiation fall into one of three general categories: 


1. Individuals who may be expected to make a full recovery from their radiation exposure 


with little or no medical intervention. 


2. Individuals who are unlikely to survive regardless of the level of medical care provided. 


3. Individuals whose survival will depend on the careful administration of supportive care.  


The ability to deliver supportive care will depend on the number of casualties and 


available resources. 


Supportive care for acute radiation syndrome (ARS) includes several modalities.  While 


administration of colony stimulating factors (CSFs) is critical to recovery, the provision of high-quality 


intensive nursing care is equally important to ensuring the long-term survival of ARS patients.  


Supportive care interventions requiring skilled physician and nursing care include the following: 


 Antibiotic, antiviral, and antifungal medications 


 Antiemetics to control vomiting 


 Antidiarrheals 


 Fluid and electrolyte resuscitation 


 Pain management 


 Endotracheal intubation 


 Blood products 


 Stem cell transplantation 


 Cytokines and other medical countermeasures 


 Combined injury management (i.e., treatment of flash blindness, skin burns, eardrum 


rupture, and other injuries). 


People who have sustained combined injury represent a separate triage category.  These individuals, 


depending on their radiation dose and the nature of their trauma, have a higher risk for a poor 


prognosis.  Individuals requiring surgical intervention should undergo necessary surgery within 36 


hours and no later than 48 hours post-injury. 


As the number of victims rises in a nuclear mass casualty incident, and because the management of 


ARS victims is complex and resource intensive, medical authorities working in resource-depleted 


conditions may be faced with making difficult decisions to focus on patients with better prognoses 


for survival.
23


 


Clearly, any available resources will be directed toward these lifesaving activities in support of the 


first objective of the population monitoring process. 


                                                      


23 Waselenko JK, MacVittie TJ, Blakely WF, Pesik N, Wiley AL, Dickerson WE, Tsu H, Confer DL, Coleman CN, 


Seed T, Lowry P, Armitage JO, Dainiak N (2004). Medical Management of the Acute Radiation Syndrome: 


Recommendations of the Strategic National Stockpile Radiation Working Group. Annals of Internal Medicine 


140:1037-51. 
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Appendix D 


Radiological Screening Criteria—External Contamination 


Radiological screening for external contamination is performed to assess the amount of radioactive 


materials on the skin and clothing.  These materials can irradiate the body when beta- and gamma-


emitting radionuclides are present.  If the radioactive material remains on skin or clothing, it could 


be released into the air and inhaled or it could be incidentally ingested, resulting in internal 


contamination.  Internal contamination is particularly significant in the case of alpha-emitting 


radionuclides. 


External contamination on the body can be spread to other people, places, or items, resulting in 


cross-contamination.  Cross-contamination is a public health concern, although it is secondary to 


immediate concerns for people’s health and safety. 


In this appendix, a number of benchmark screening criteria and their technical bases are briefly 


described.  This description is followed by recommendations on how to select particular screening 


criteria to best serve public health in a variety of circumstances. 


The information in this appendix is intended for planning purposes.  Planners should consider and 


discuss this information with health physics/radiation protection experts in their state radiation 


control and public health programs during the planning process for a range of possible 


circumstances, prior to any incidents. 


The screening values are listed using the same measurement units as the original guidance 


documents for easy reference.  When appropriate, unit conversions are given in parentheses. 


Benchmark Screening Criteria 


This appendix will describe the following documents: 


 FEMA (1995). Federal Emergency Management Agency, Contamination Monitoring 


Standard for a Portal Monitor Used for Radiological Emergency Response, FEMA-REP-21, 


March 1995. 


 FEMA (2002). Federal Emergency Management Agency, Contamination Monitoring 


Guidance for Portable Instruments Used for Radiological Emergency Response to 


Nuclear Power Plant Accidents, FEMA-REP-22, October 2002. 


 NCRP (2005). National Council on Radiation Protection and Measurements, Key 


Elements of Preparing Emergency Responders for Nuclear and Radiological Terrorism, 


Commentary No. 19, December 2005. 


 NCRP (2008). National Council on Radiation Protection and Measurements, 


Management of Persons Contaminated with Radionuclides: Handbook, Report No. 161, 


December 2008. 


 NCRP (2010). National Council on Radiation Protection and Measurements, Population 


Monitoring and Radionuclide Decorporation Following a Radiological or Nuclear Incident, 


Report No. 166, April 2010. 


 CRCPD (2006). Conference of Radiation Control Program Directors, Inc., Handbook for 


Responding to a Radiological Dispersal Device.  First Responder’s Guide— the First 12 


Hours, September 2006. 


 IAEA (2005). International Atomic Energy Agency, Generic Procedures for Medical 


Response During a Nuclear or Radiological Emergency, April 2005. 


 IAEA (2006). International Atomic Energy Agency Manual for First Responders to a 


Radiological Emergency, October 2006. 
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 IAEA (2011). International Atomic Energy Agency, Criteria for Use in Preparedness and 


Response for a Nuclear or Radiological Emergency. General Safety Guide No. GSG-2, 


May 2011. 


 EPA (1992). U.S. Environmental Protection Agency, Manual of Protective Action Guides 


and Protective Actions for Nuclear Incidents, EPA-400-R-92-001, May 1992. 


 EPA (2013). U.S. Environmental Protection Agency, PAG Manual, Protective Action 


Guides and Planning Guidance for Radiological Incidents, draft for interim use and public 


comment, March 2013. 


The FEMA REP-21 and REP-22 documents have associated technical background documents that 


discuss the technical bases and assumptions of the guidance.  These two guidance documents are 


intended for radiation emergencies involving nuclear power plant facilities.  They do not address 


terrorism incidents.  The remaining documents do address terrorism, with CRCPD specifically 


focusing on Radiological Dispersal Device (RDD) incidents.  With NCRP and IAEA, there is a 


progression of guidance documents addressing the skin contamination criteria. 


Lastly, the 1992 EPA Manual of Protective Action Guides (PAGs)—which is the earliest of documents 


described here—has been updated.  The updated EPA PAG Manual was issued in 2013 for interim 


use and public comment.  The recommended skin contamination screening levels remain 


unchanged in the draft 2013 PAG Manual and are described in this appendix. 


Radiation Control Zones 


Although this topic does not directly deal with population monitoring, it does affect the manner in 


which people at the scene are directed.  FEMA REP documents do not address this topic, but the 


NCRP 2005, CRCPD, and IAEA 2006 documents are consistent in the manner in which they 


delineate radiation control zones at the scene.  All three documents identify two major zones: 


 Inner perimeter with radiation levels exceeding 100 mSv/h (10 R/h) and where only 


lifesaving or other mission-critical activities should be performed with very short (few 


minutes) stay times. 


 Outer perimeter with radiation levels exceeding 0.1 mSv/h (10 mR/h) from which people 


are evacuated.  The area is isolated, and controlled entry is implemented to allow in only 


first responders with appropriate personal protection equipment. 


CRCPD recommends that the outer perimeter should be set at lower than 0.1 mSv/h (10 mR/h) if it 


is practical (i.e., the area does not become too large or too distant from the epicenter of the blast).  


CRCPD also states that responders may define additional boundaries, if needed, at 1 mSv/h (100 


mR/h) and 10 mSv/h (1000 mR/h). 


People (Skin and Clothing) Screening Criteria 


Both the FEMA REP documents and the NCRP 2005 recognize two health-based concerns: 


 Deterministic effects—acute exudative radiodermatitis has the limiting radiation dose 


threshold 


 Long-term stochastic effects—skin cancer 


FEMA also defines two types of contamination: loose and fixed.  Loose contamination can be 


removed by washing or changing clothes.  FEMA assumes that, on average, people will be able to 


bathe and remove loose contamination within 36 hours of the incident.  Fixed skin contamination 


will remain even after bathing and will be removed by natural processes within 2 weeks. 
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Concerning acute effects, FEMA sets a limit of 3.7 kBq (0.1 μCi) for fixed contamination on a spot of 


skin.
24


  If it is assumed that contamination is mixed (loose-plus-fixed contamination), FEMA sets a 


higher limit of 37 kBq (1.0 μCi) for spot contamination. 


Concerning the stochastic effects, FEMA sets a limit of 2.7 MBq (74 μCi) for fixed contamination over 


the body, regardless of distribution.  If uniformly distributed over the surface of an adult body, this 


corresponds to 150 Bq/cm2, which is equal to 0.004 μCi/cm2 or 9,000 disintegrations per minute 


(dpm)/cm2.  If it is assumed that contamination is mixed, a higher limit of 27 MBq (740 μCi) is set for 


distributed contamination.  For an adult, this is equal to 1.5 kBq/cm2, which is equal to 0.04 


μCi/cm2, or 90,000 dpm/cm2. 


NCRP 2005 states that people with spot contamination on the skin exceeding 2.2 x 106 dpm have 


priority for decontamination.  This equals FEMA’s 37 kBq (1 μCi) limit for mixed contamination 


described above. 


NCRP 2005 further states that “decontamination procedures should strive to reduce” surface 


contamination below the following limits: 


 2.2 x 105 dpm (3.7 kBq; 0.1 μCi) on any one spot 


 10,000 dpm/cm2 (170 Bq/cm2) surface body contamination 


Note that NCRP contamination guides are numerically equal to FEMA’s limits for fixed contamination.  


The language is slightly different in the two documents.  Whereas FEMA sets these values as upper 


limits, NCRP 2005 (Commentary 19) recommends these as guides that decontamination procedures 


should strive to meet or exceed. 


Contamination survey equipment does not measure in units of surface activity such as kBq/cm2 or 


μCi.  The instruments typically read in units of counts per minute (cpm).  For first responders, the 


screening criteria should be given in operational units.  The conversion to operational units is made 


considering the sensitive area of the probe and the probe counting efficiency for the particular type 


of radionuclide.  Operational units may vary by orders of magnitude among the various available 


probes.  Therefore, it is essential to relate or correlate the above criteria to the specific equipment 


being used by personnel responsible for conducting screening. 


FEMA evaluated several instruments and decided to recommend a single value, equivalent to the 


response for the least sensitive Civil Defense (CD) instrument (CD V-700 with a standard detector).  


This value is 300 cpm above background.  FEMA states that using this criterion with more sensitive 


instrument combinations will provide an additional level of protection.  In the background 


information document for REP-22 Guidance, FEMA states the following: 


 For CD V-700s that have been retrofitted with a GM pancake detector, criteria could be 


set at 1,000 cpm and 10,000 cpm for fixed and loose-plus-fixed contamination, 


respectively. 


 For more modern (non CD V-700) instruments with pancake detectors, criteria of 10,000 


cpm and 100,000 cpm could be used for fixed and loose-plus-fixed contamination, 


respectively. 


Generally, the fixed contamination criterion is applied to people who have showered and changed 


clothes.  The criterion for loose-plus-fixed contamination is applied to those who have not yet washed 


or changed clothes. 


NCRP 2005 (Commentary 19) values correspond to FEMA’s values for fixed contamination.  NCRP, 


however, does not provide operational units.  Users would have to make such calculations for their 


own types of instruments. 


                                                      


24 Spot size is defined by both FEMA and NCRP as an area of 0.2 cm2 or a circle 0.5 cm in diameter.  
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Both NCRP 2005 and FEMA documents assume a mixture of radionuclides from a nuclear reactor 


mix. 


FEMA REP-21 is the only one of the documents that addresses portal monitors and suggests 37 kBq 


or 1.0 μCi as the Standard of Detectability for beta/gamma activity.  


The CRCPD Handbook focuses on RDD incidents.  The screening criteria given in the CRCPD 


Handbook are in operational units and assume the use of a GM pancake survey meter.  CRCPD 


states the following: 


 With contamination levels up to 1,000 cpm, people can be instructed to go home and 


shower.  This level is equal to 440 dpm/cm2, compared to the NCRP value of 10,000 


dpm/cm2.
25


 


 In case of a large incident or if adequate decontamination resources are not available, 


the release level can be increased to 10,000 cpm (0.05 mR/h using a gamma detector).  


This is equal to 4,400 dpm/cm2, compared to the NCRP value of 10,000 dpm/cm2. 


The CRCPD Handbook also recommends that to minimize the spread of contamination at hospitals 


decontamination can be performed to levels below 1,000 cpm by using a GM pancake survey meter, 


but only if such decontamination efforts do not interfere with patient medical treatment. 


The CRCPD Handbook states that establishing higher decontamination limits (i.e., higher than 


10,000 cpm) may be necessary, depending on the number of patients and the decontamination 


resources available. 


The NCRP 2008 (Report 161) provided a graded approach for skin contamination levels that was 


adopted from an earlier IAEA 2005 guidance.  This graded approach provided skin contamination 


limits for alpha and beta/gamma radiation when no action is required or when intervention may be 


optional, advisable, or required.  Intervention includes preventing inadvertent ingestion and 


inhalation, limiting the spread of contamination, and decontaminating. 


Using the criterion of dose equivalent rate measured at 10 cm from skin surface in a low-background 


area, the NCRP 2008 recommendation can be simplified as follows: 


 2-3 times background dose rate – intervention is advisable 


 20-30 times background dose rate – intervention is required 


The NCRP 2008 stated that the skin decontamination objective is to reduce the level to less than 


two times background.  However, this guidance recognized that less stringent criteria may be used 


when lack of resources or the number of contaminated people makes it impracticable to achieve this 


objective.  


For situations when large numbers of people are contaminated and the goal of less than two times 


background is impractical, the NCRP 2008 provided the following decontamination guidance which 


is similar to NCRP 2005 values for beta/gamma radiation, and it adopted the IAEA 2005 approach 


by applying a reduction factor of 10 for alpha radiation: 


 Beta/gamma < 220,000 dpm (3.7 kBq) on any one spot (0.2 cm2) 


 Beta/gamma < 10,000 dpm/cm2 (170 Bq/cm2) surface body contamination 


 Alpha < 22,000 dpm (0.37 kBq) on any one spot (0.2 cm2) 


 Alpha < 1,000 dpm/cm2 (17 Bq/cm2) surface body contamination 


The NCRP 2010 (Report No. 166) stated that the affected individuals whose medical conditions are 


not life-threatening should receive contamination screening to the extent that their medical 


conditions, the availability of survey equipment, weather conditions, and personnel resources 


permit.  NCRP 2010 recommended a screening value of 1,000 cpm when surveying with a GM 


                                                      


25 Assuming a probe area of 15 cm2 and 15% counting efficiency. 
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pancake survey meter, consistent with the 2006 CRCPD Handbook.  NCRP 2010 further stated that 


individuals with contamination levels exceeding 1,000 cpm should be directed to a decontamination 


station, and individuals with contamination levels less than 1,000 cpm can be released and advised 


to shower and change clothes when they go home. 


The most recent IAEA guidance, the IAEA 2011 General Safety Guide (GSG-2), provides a dose rate 


criterion of 1 μSv/h (0.1 mrem/h) measured at 10 cm from the body.  This standard is consistent 


with the earlier guidance in IAEA 2006.  This dose rate criterion is used to assess skin or clothing 


contamination from strong gamma emitters. 


In addition, the IAEA GSG-2 provides the following skin surface activity criteria for cases when the 


radionuclide(s) are unknown or for when an immediate conservative assessment is needed: 


 1,000 counts per second (60,000 cpm) beta skin contamination 


 50 counts per second (3,000 cpm) alpha skin contamination 


The IAEA recommends skin decontamination if these criteria are exceeded.  If immediate 


decontamination is not practicable, people are advised to change their clothing and shower as soon 


as possible. 


Unlike the earlier IAEA criteria, these latest skin decontamination criteria are in units of counts per 


second.  The IAEA refers to the above skin screening criteria as Operational Intervention Levels 


(OILs).  The response of particular radiation detection instruments may vary significantly depending 


on detector efficiency, size of the detector window, etc.  Therefore, the IAEA recommends that, as 


part of the preparedness process, these OILs be revised accordingly to be more consistent with the 


characteristics of particular instruments.  The IAEA criteria listed above were established so that the 


majority of commonly available radiation detection equipment would give a response that is equal to 


or higher (i.e., more conservative) than the response assumed in developing the default OILs (IAEA 


2011). 


The EPA Manual of Protective Action Guides was first published in 1992 before the other documents 


discussed in this appendix.  The PAG manual, in the 1992 version and in the updated 2013 version, 


recommends that contamination screening and decontamination facilities be established in low 


background areas.  These are defined as areas with gamma exposure rates less than 1 μSv/h (0.1 


mR/h).  The PAG manual also acknowledges that in major radiation incidents, emergency 


contamination screening stations may need to be set up in areas not qualifying as low background 


areas.  The PAG manual recommends that gamma exposure rates in these areas should be less than 


50 μSv/h (5 mR/h). 


In either case, EPA’s recommended surface screening level for people is set at twice existing 


background.  Corresponding levels, expressed in operational units related to particular survey 


instruments, may be used for convenience.  The draft 2013 PAG manual further recommends that 


levels greater than twice existing background—not to exceed 1 μSv/h (0.1 mR/h)—may be used to 


speed the monitoring process in very low background areas. 


Selecting a Screening Criterion 


As evidenced from the preceding discussion, there are a large number of factors to consider in 


deciding on a contamination screening criterion.  The guidance documents consider health-based 


criteria for establishing contamination limits.  CRCPD screening values are somewhat lower than 


those recommended by FEMA and NCRP.  This is because of consideration given to cross-


contamination issues  that do not necessarily present a health concern.  However, public perception 


can cause anxiety, lack of confidence, and disruption of other services that could then affect the 


public health in a different way. 


Both the EPA Manual of Protective Action Guides (1992) and NCRP Report 161 (2008) state that the 


skin decontamination objective is to reduce the level to less than two times background.  At the 


same time, both guidance documents recognize there are situations when this ideal may not be 
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practicable because of the number of contaminated people, lack of facilities, equipment, staff, or 


other circumstances.  Other guidance criteria may be applicable, particularly during the emergency 


phase of the response. 


The initial screening criteria must focus on preventing acute health effects and must take into 


account the magnitude of the incident and availability of resources.  The specific operational criteria 


provided to first responders must match the types of instruments they will be using. 


The plan should also be flexible.  It may be prudent to use less stringent criteria (i.e., allowing for 


greater levels of contamination) for people with their own personal transportation or those using 


transportation provided by emergency response authorities.  On the other hand, using more stringent 


criteria (i.e., allowing for much less contamination) for people who plan to use uncontrolled public 


transportation may be warranted. 


If the initial screening criterion is isolating an unmanageable number of people for decontamination, 


the criterion may have to be less stringent.  Conversely, if resources allow, a more stringent criterion 


may be adopted. 


In some circumstances, it may be practical to use physical location based on proximity to the 


incident site as a criterion for prioritizing the population in most urgent need of assistance with 


decontamination.  Under those circumstances, assist those in the specified zone (without any initial 


screening) to decontaminate at the scene, and instruct people outside the zone to go home to self-


decontaminate. 


As a result of these considerations, CDC does not recommend setting a predetermined, fixed 


screening criterion to be applied to all people for all incidents, under all circumstances.  CDC 


recommends that you and your state radiation control authority, as state planners and decision 


makers, consider a range of possible circumstances, keeping the following in mind: 


 Population monitoring objectives as described in this guide 


 Specific radiation survey instruments your responders will be using (e.g., dose rate 


meters, portal monitors, specific types of surface contamination monitors) 


 Staffing resources and size of the population you may be expected to process 


 Facilities and resources you have for offering on-the-scene contamination screening and 


decontamination 


 Availability of other resources  


The planning should be done in advance, allowing some room for flexibility.  The emergency 


responders, however, must have very clear instructions to follow on the basis of your evaluation of 


the specific local circumstances.  CDC is available to assist you in the planning process.  In the 


aftermath of a radiological or nuclear incident, the Federal Advisory Team for Environment, Food, 


and Health can assist you in establishing practicable screening criteria based on specific local 


circumstances.
26


 


                                                      


26 The Federal Advisory Team for Environment, Food, and Health develops coordinated advice and 


recommendations to the coordinating agencies and state and local governments and includes 


representatives from CDC, the U.S. Food and Drug Administration (FDA), the U.S Environmental 


Protection Agency (EPA), the U.S. Department of Agriculture (USDA), and other federal agencies, as 


needed. 
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Appendix E 


Radiological Screening Criteria—Internal Contamination 


Internal contamination occurs when people swallow or breathe in radioactive materials, or when 


radioactive materials enter the body through an open wound or are absorbed through the skin.  Over 


time, radioactive material is eliminated from the body in sweat, urine, and feces.  This could take 


days, months, or years, depending on the type of radionuclides and their physical and biological half-


lives. 


Having internal contamination does not necessarily mean the person is going to experience health 


problems.  Every day, tens of thousands of people in the United States undergo diagnostic testing 


that involves medical administration of short-lived radioactive materials after which the patients are 


released to go home.
27


 


If the amount of radioactive material is medically significant (this will be discussed later), the person 


may have an increased risk of developing cancer and in severe cases, develop acute radiation injury.  


In case of extremely high doses, internal contamination with radioactive material could be lethal.  


However, this is rare.  For example, an incident involving a radiological dispersal device is likely to 


result in a limited number of people with medically significant amounts of internal contamination and 


a much larger population with only small amounts of internal contamination. 


When a person is internally contaminated, depending on the type of radioactive material he/she is 


contaminated with, certain medications can be administered to speed up the rate at which the 


radioactive material is eliminated from the body.
28


  Note that internal decontamination is a medical 


procedure that should be performed only at the order and under the guidance of a licensed 


physician. 


Information about the levels of internal contamination is important in deciding whether any or both 


of the following are warranted. 


 Medical intervention 


 Long-term health monitoring 


Although the decisions about long-term health monitoring can be made in a more deliberate fashion 


and involve all stakeholders, decisions about medical intervention are time-sensitive. 


Screening Criteria 


The National Council on Radiation Protection and Measurements (NCRP) has published an 


authoritative report regarding medical screening and management of internally contaminated 


individuals.
28


  In this report, the NCRP defined a new operational guide, the Clinical Decision Guide 


(CDG), to help physicians make clinical decisions about individuals with internal contamination who 


may need treatment.  The numerical values of dose used as a basis for computing the adult CDG 


intake values for different radionuclides (excluding isotopes of iodine) are as follows: 


  


                                                      


27 NCRP (2009). National Council on Radiation Protection and Measurements, Ionizing Radiation Exposure of 


the Population of the United States, Report No. 160, March 2009. 


28 NCRP (2008). National Council on Radiation Protection and Measurements, Management of Persons 


Accidentally Contaminated with Radionuclides: Handbook, Report No. 161, December 2008. 
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 0.25 Sv (50-year effective dose) whole body 


 0.25 Gy-Eq (30-day RBE-weighted absorbed dose) to the bone marrow
29


 


 1 Gy-Eq (30-day RBE-weighted absorbed dose) to the lung 


For any particular radionuclide, the most limiting criterion is used to define the CDG.  For nearly all 


radionuclides, the CDG is based on the 0.25 Sv effective dose criterion. 


The CDG values are defined for adults.  For children and women who are pregnant or nursing, the 


NCRP recommends that the screening value be reduced to one-fifth (20%) of the CDG.  


In the case of iodine-131, the NCRP bases its CDG values on the U.S. Food and Drug Administration 


(FDA) recommendations.
30


  FDA recommends that potassium iodide (KI) in doses ranging from 16 to 


130 mg be administered to: 


 Adults older than 40 years, if thyroid dose is ≥ 5 Gy. Dose = 130 mg. 


 Adults older than 18 years through 40 years, if thyroid dose is ≥ 0.1 Gy. Dose = 130 mg. 


 Persons through age 18 years, if thyroid dose is ≥ 0.05 Gy. Dose = 16 mg (birth through 


1 month), 32 mg (age over 1 month through 3 years), 64 mg (age over 3 through 12 


years), 64 mg (age over 12 through 18 years). If body weight approaches 70 kg, the adult 


dose is recommended. 


 Pregnant or lactating women of any age, if thyroid dose is ≥ 0.05 Gy. Dose = 130 mg. 


The CDG values recommended by the NCRP are similar to the guidance issued earlier by the Internal 


Commission on Radiological Protection (ICRP) in 2005.
31


  The ICRP emphasized that treatment for 


internal contamination “should be under the direction of a physician experienced in these matters, 


and should take individual patient factors into account.” 


In fact, the amount of internal radioactive contamination is only one of many parameters a physician 


would evaluate in assessing the need for treatment.  A person’s age and general state of health, 


organ function (kidney, liver, lung, etc.), pregnancy status, iodine sensitivity, emotional state, time 


since intake, and the biochemical and physical properties of the internally deposited radioactive 


material are among the factors physicians might evaluate and consider in order to make their best 


medical judgment.
32


  However, in incidents involving large populations, it is unlikely that detailed 


medical evaluations can be made for each person. 


Assessing the Amount of Internal Contamination 


In general, the amount of internal contamination in the body can be assessed by direct or indirect 


methods.  The direct (in vivo) screening relies on measurement of radiation emanating from the 


body.  A typical example is a whole-body counter.  The indirect (in vitro) screening relies on analyzing 


material removed or excreted from the body, such as nasal swabs, urine samples, or fecal samples. 


For both bioassay methods, it is important to recognize the difference between detection of radiation 


from a body (direct screening) or quantification of radioactive materials in a sample (indirect 


screening) and the accurate quantification of intake in an individual.  In other words, the estimation 


                                                      


29 This dose quantity is a measure of radiation dose to a specific organ, and it also accounts for the quality of 


radiation; RBE = relative biological effectiveness. 


30 U.S. Food and Drug Administration. Guidance: Potassium Iodide as a Thyroid Blocking Agent in Radiation 


Emergencies, 2001, available at www.fda.gov/downloads/Drugs/.../Guidances/ucm080542.pdf.  


31 ICRP (2005). Internal Commission on Radiological Protection. Protecting People Against Radiation Exposure 


in the Event of a Radiological Attack, Publication 96, Ann. ICRP 35 (1), 2005. 


32 NCRP (2010). National Council on Radiation Protection and Measurements, Population Monitoring and 


Radionuclide Decorporation Following a Radiological or Nuclear Incident, Report No. 166, April 2010. 



http://www.fda.gov/downloads/Drugs/.../Guidances/ucm080542.pdf
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of intake by both bioassay methods involves inherent, often large uncertainties that must be 


recognized. 


The NCRP Report 166 includes an extensive discussion of both these screening methods.  This 


report discusses rapid screening using radiation detection equipment such as GM survey meters, 


whole-body and lung counters, nuclear medicine thyroid uptake counters and gamma cameras, as 


well as portal monitors.
33


  There is also a discussion of various indirect (in vitro) methods, the most 


practical of which is analysis of spot urine samples.  In case of alpha-emitting radionuclides, only 


laboratory analysis can provide an assessment of internal contamination. 


The NCRP Report 166 includes two appendices to describe collection, preparation, and shipping of 


clinical samples.32  The CDC can receive and analyze urine samples.  For urine samples that are to 


be shipped to CDC, specific collection, processing, and shipping procedures and protocols can be 


found on the CDC radiation emergencies website.
34


 


Other Considerations 


When the number of potentially contaminated people exceeds the available capacity to collect, 


transport, or analyze all the samples in a short time period, medical authorities may find it necessary 


to advise on treatment of internal contamination for a subset of the affected population on the basis 


of other parameters.  These parameters can include a person’s physical location at the time of the 


incident, age, pregnancy status, iodine sensitivity, clinical comorbidities and injuries, or radiation 


measurements using field-deployable instruments.  Very likely, some prioritization scheme will be 


necessary to identify individuals most in need of follow-up monitoring and medical care, if necessary. 


As one example of such prioritization, the Conference of Radiation Control Program Directors, Inc. 


(CRCPD) recommends that people with external contamination greater than 100,000 cpm 


(measured with a GM pancake probe) be identified as a priority for follow-up of potential internal 


contamination.
35


 


As part of the planning process, public health authorities should evaluate their ability to screen 


people for both external and internal contamination, and they should support medical providers 


caring for internally contaminated patients.  The logistics of collecting and processing clinical 


samples as well as administering medical countermeasures need careful planning and 


consideration.  CDC is available to assist in the planning process.  In the aftermath of a radiological 


or nuclear incident, assistance can be requested from the Federal Advisory Team for Environment, 


Food, and Health.
36


 


                                                      


33 In addition to NCRP Report 166, see these publications as examples: Wesley E. Bolch et al., Guidance on the 


use of handheld survey meters for radiological triage: time-dependent detector count rates corresponding to 


50, 250, and 500 mSV effective dose for adult males and adult females. Health Phys. 102(3):305-25 (2012); 


Gary H. Kramer, et al., The HML’s New Field Deployable, High-Resolution Whole Body Counter, Health Phys. 


89(5 Suppl):S60-8 (2005). 


34 http://emergency.cdc.gov/radiation/labinfo.asp  


35 CRCPD (2006). Conference of Radiation Control Program Directors, Inc., Handbook for Responding to a 


Radiological Dispersal Device. First Responder’s Guide – the First 12 Hours. September 2006. 


36 The Federal Advisory Team for Environment, Food, and Health develops coordinated advice and 


recommendations to the coordinating agencies and state and local governments and includes representatives 


from CDC, the U.S. Food and Drug Administration (FDA), the U.S. Environmental Protection Agency (EPA), the 


U.S. Department of Agriculture (USDA), the U.S. Department of Homeland Security (DHS), and other federal 


agencies, as needed. 



http://emergency.cdc.gov/radiation/labinfo.asp
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Appendix F 


Community Reception Center Specifications 


A radiation incident impacting a large population will require local response authorities to establish 


one or more population monitoring and decontamination facilities to assess people for exposure, 


contamination, and the need for decontamination or other medical follow-up.  These facilities are 


known as community reception centers (CRCs). 


CRCs should be located outside of the affected area and be operational within 24 to 48 hours after 


an incident or sooner if resources are available.  


The basic services offered at a CRC include the following:  


 Screening people for radioactive contamination 


 Assisting people with washing or decontamination 


 Registering people for subsequent follow-up 


 Prioritizing people for further care 


One important benefit of establishing CRCs is to reduce the potential burden on hospitals and 


maximize scarce medical resources.  Another benefit is to support the operations of public and 


special needs shelters that will be hosting the displaced population.  To best support shelter 


operations, planners should consider establishing one or more CRCs at or near shelters operated by 


the American Red Cross or other local organizations.  For large incidents, planners may establish a 


network of CRCs that feeds into a larger network of shelters, as diagramed in Figure 1. 


Many communities have previously developed plans for responding to other public health 


emergencies.  These plans may already include provisions for establishing alternate care sites (ACS) 


to help the majority of the people who may need some assistance or medical care but do not need 


hospitalization.  In some communities, these may be referred to as neighborhood emergency help 


centers (NEHC).  Plans usually call for these to be set up in well-known locations within the 


community, such as high schools.  Many communities also have plans to use these facilities as 


Points of Dispensing (PODs) for distribution of medical supplies from the Strategic National Stockpile 


in case of pandemic flu or other biological threats.  These same facilities can also be used as CRCs 


because they have very similar functions and staffing requirements.  A new requirement would be to 


add radiation detection equipment and radiation protection support personnel for contamination 


screening and decontamination. 







A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


 


 


Page F-2 Population Monitoring in Radiation Emergencies, 2nd Ed. 


 


Figure 1: CRC Network Diagram 


 


This appendix describes some of the features and requirements for CRCs and provides a breakdown 


of the CRC process.  Planners can compare the description with what is already included in the 


public health emergency plan for setting up PODs.
37


 


                                                      


37 For example, see Point of Dispensing (POD) Operations Manual, Philadelphia Department of Public Health, 


Division of Disease Control, Emergency Preparedness and Bioterrorism Program, 2006. Available at 


www.naccho.org/toolbox/_toolbox/POD%20operations%20manual_1.pdf Also see archived CDC Webcasts, 


Mass Antibiotic Dispensing: Streamlining POD Design and Operations, available at 


http://www2a.cdc.gov/tceonline/registration/detailpage.asp?res_id=1863, and Mass Antibiotic Dispensing: 


Taking the Guesswork out of POD Design, available at 


http://www2a.cdc.gov/tceonline/registration/detailpage.asp?res_id=1518. 


 



http://www.naccho.org/toolbox/_toolbox/POD%20operations%20manual_1.pdf

http://www2a.cdc.gov/tceonline/registration/detailpage.asp?res_id=1863,%20

http://www2a.cdc.gov/tceonline/registration/detailpage.asp?res_id=1518
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Facility Description 


Evaluate facilities or sites in your community that potentially could serve as CRCs.  Planners should 


consider the following: 


 Size 


 Location 


 Adequate restroom facilities 


 Shower (decontamination) rooms or facilities 


 Accommodations for people with disabilities and for pets 


 Environmental control (against excessive heat or cold) 


 Adequate access and exit control (in case of emergency evacuation) 


To process large numbers of people, the facility should have adequate space and must have 


definable entries and exits that can be controlled.  Choosing an all-weather facility, like a covered 


sports arena or convention center, is ideal.  However, depending on the circumstances and weather, 


a nearby park or large parking lot will suffice.  Planners should establish agreements in advance with 


facility or site owners and operators. 


The CRC model (Figure 2, see foldout) contains seven stations, each described further in subsequent 


sections.  This CRC model is scalable and flexible according to the demands of the incident, and it 


can be modified to accommodate pets (Figure 3, see foldout).  Table 1 shows which stations fall 


within the Contamination Control Zone and which stations fall within the Clean Zone.  Staff working 


at stations within the Contamination Control Zone may require personal protective equipment, as 


determined by the site safety officer, to protect against cross-contamination. 


 


Table 1: CRC Stations and Zones 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Station Zone 


 


Initial Sorting 


First Aid 


Contamination Screening 


Wash 


Pet Services 


 


Contamination Control Zone 


 


Registration 


Radiation Dose Assessment 


Discharge 


 


Clean Zone 
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Initial Sorting Station 


At the Initial Sorting Station, staff greet and direct people where to go in the CRC.  Staff will 


determine whether a person 


 has an urgent medical need.  


 is highly contaminated with radioactive material. 


 requires special assistance. 


 has already showered or been decontaminated before coming to the CRC. 


Initial Sorting staff may also assign ID numbers to people as they enter.  These ID numbers can be 


used for record-keeping purposes and tracking people and their belongings through the center. 


Contamination Screening staff may be assigned to the Initial Sorting Station to screen people and 


pets for high levels of radioactive contamination.  This screening should be quick and nonintrusive, 


and it can be done with a variety of radiation detection instruments.  Planners should consult the 


radiation control authorities in their jurisdictions to develop the screening protocol for the Initial 


Sorting Station.   


People who have special needs should be accompanied through the CRC by a staff member or a 


caregiver. Children should not be separated from their parents.  Some processes may need to be 


modified to accommodate children or people with special needs.  People arriving with pets should be 


directed to the Pet Services Station to evaluate their pets for contamination.  


  


Figure 4: Initial Sorting Station 
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First Aid Station 


A person with an urgent medical need should be taken 


directly to the First Aid Station to receive medical care.  First 


Aid staff and Contamination Screening staff should work 


together to assess the patient’s medical needs and, if the 


patient has not yet been through the Contamination 


Screening Station, quickly screen the patient for 


contamination. 


If the patient needs advanced medical care, First Aid staff 


should request medical transport through the chain of 


command or by calling 911.  If the patient is contaminated 


with radioactive material, First Aid staff can perform a gross 


decontamination by carefully removing the patient’s outer 


layer of clothing before transport.  Lifesaving care should 


not be delayed due to concerns of cross-contamination. 


Figure 5: First Aid Station 
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Contamination Screening Station 


The Contamination Screening Station is where people are 


monitored for radioactive contamination.  Depending on 


the resources and staff available, a combination of partial-


body and full-body contamination screenings can be used 


to identify contaminated people. An express lane can be 


established for people who have showered or been 


decontaminated before coming to the CRC. 


A partial-body contamination screening focuses on the 


hands, face, shoulders, head, and feet and can identify 


most contaminated people.  If contamination is detected 


during this screening, that person will be escorted to the 


Wash Station.  If not, that person will undergo a full-body 


contamination screening.  The partial-body screening is an 


optional contamination control measure that protects other 


people waiting in line and the staff from cross-


contamination. 


The full-body screening should be conducted by trained 


staff using either handheld radiation detection instruments 


or portal monitors.  If contamination is detected during this 


screening, that person will be escorted to the Wash 


Station.  If not, that person will proceed to Registration.  


Planners should consult the radiation control authorities in 


their jurisdictions to determine screening protocols and 


release criteria for the Contamination Screening Station.  


Under certain circumstances, release criteria may need to be modified to alleviate bottlenecks at this 


station or at the Wash Station.  For example, the Conference of Radiation Control Program Directors, 


Inc., has suggested release criteria for contamination screenings following a RDD ranging from 


1,000 counts per minute (cpm) to 10,000 cpm, depending on the availability of decontamination 


resources.
38


  


Appendix D provides a more detailed discussion of external contamination screening criteria. 


 


                                                      


38 CRCPD (2006). Conference of Radiation Control Program Directors, Inc., Handbook for Responding to a 


Radiological Dispersal Device.  First Responder’s Guide—the First 12 Hours, September 2006. 


 


Figure 6: Contamination Screening Station 
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Wash Station 


Wash Station staff review contamination 


screening results to determine the best 


method of decontamination for each 


contaminated person.  After a person 


finishes washing, Contamination 


Screening staff will perform a full-body 


screening to ensure the person is clean 


and can proceed to Registration. 


Depending on the resources available, 


CRC managers may decide to use 


existing indoor shower facilities or an 


outdoor decontamination unit.  


Contaminated clothing should be bagged 


and labeled with the person’s name and 


ID number assigned upon entering the 


CRC.  


Contaminated clothing may be required 


later for epidemiological or law 


enforcement purposes.  Bagged clothes 


should be stored in a secure, remote 


location at the CRC.  


Other personal belongings, such as 


wallets, keys, jewelry, and glasses, 


should not be taken permanently from 


the owners.  As people go through the 


Wash Station, their personal items 


should be bagged, labeled with the 


owner’s information, and returned to the 


owner when he or she exits the Wash 


Station.  If resources permit, these items 


can be screened for contamination and, 


if possible, decontaminated before being 


returned. 


Because Wash Station staff will be assisting contaminated people, they will need personal protective 


equipment to control cross-contamination.  This equipment should provide splash protection when 


working near showers or decontamination units.  The site safety officer should coordinate with 


radiation protection professionals to conduct a hazard assessment and issue the appropriate 


personal protective equipment to staff members at this station. 


  


Figure 7: Wash Station 
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Registration Station 


 


Registration staff personnel collect demographic and incident-specific information from people who 


have been screened for radioactive contamination and cleared to enter the Clean Zone. 


This information is used to determine whether someone needs immediate follow-up at the Radiation 


Dose Assessment Station and possibly long-term follow-up. 


Information collected at the CRC must be accurate and accessible for possible additional interviews 


and investigations.  Procedures for managing data need to be clear and easy to understand.  


Planners should consider modifying existing tools to capture information unique to radiological or 


nuclear incidents.  Because people reporting to this station have been screened and cleared, staff 


here and at other stations in the Clean Zone require only minimal, if any, personal protective 


equipment. 


Figure 8: Registration Station 
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Radiation Dose Assessment Station 


 


The Radiation Dose Assessment Station requires specialized staff and equipment to 


 screen people for potential internal contamination. 


 assess each person’s radiation dose. 


 collect blood or urine samples for laboratory analysis. 


 assess each person’s need for treatment. 


 prioritize people for further care. 


Planning to provide these services should be flexible and scalable, incorporating additional 


resources as they become available. 


If possible, CRC managers should assign a physician and a health physicist to oversee the Radiation 


Dose Assessment Station.  Clinicians and radiation protection professionals will need to work 


together to determine the person’s radiation dose and need for additional medical care or follow-up. 


Screening people for internal contamination at the CRC may not be possible in all situations; 


however, the information gathered from this process can help clinicians prioritize patients for 


additional medical care or follow-up.  If resources are available at the CRC, blood samples can be 


collected for radiation dose assessment or urine samples can be collected to assess the degree of 


internal contamination.  Trained laboratory staff should oversee sample collection and shipment to 


appropriate laboratories for processing.  As with any medical consultation, staff at this station should 


take reasonable care to protect a patient’s confidentiality and medical information. 


Figure 9: Radiation Dose Assessment Station 
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Discharge Station 


 


Discharge staff provide information for people leaving the CRC, including referrals to hospitals or 


alternate care sites for additional medical follow-up.  As possible, mental health professionals at this 


station will assess each person’s need for counseling and make themselves available to address 


psychological needs elsewhere in the CRC.  People leaving the CRC may be  


 referred for additional care. 


 discharged to their home, to the home of a friend or family member, or to a public 


shelter. 


Planners should work closely with partner agencies, such as the American Red Cross, to streamline 


the transition from the CRC to a public shelter and to ensure adequate relocation services are 


provided. 


Figure 10: Discharge Station 
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Pet Services Station 


 


 


 


People arriving to the CRC with pets or service animals will be evaluated for urgent medical 


conditions and screened for high levels of radioactive contamination before being directed to the Pet 


Services Station.  Contamination Screening staff will provide a quick screening of pets and service 


animals.  If they are contaminated, the owners will be asked to wash the animal. If the owners are 


not physically capable, trained staff should be available to provide assistance.  After cleaning, pets 


will be held in an on-site kennel until the owner is discharged from the CRC.  Service animals will be 


allowed to enter the CRC with their owners.  


Planners should work closely with partner agencies, such as the Humane Society of the United 


States, to ensure adequate accommodations for pets.


Figure 11: Pet Services Station 
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Appendix G 


Community Reception Center Training and Planning Tools 


In addition to the Community Reception Center (CRC) Process Flow Diagrams included in Appendix F, 


the Centers for Disease Control and Prevention (CDC) has developed the following training and 


planning tools for CRC operations: 


 Virtual Community Reception Center (vCRC), a web-based training tool 


 Community Reception Center Simulation Tool for Evaluation and Planning (CRC-STEP), a 


computer simulation program 


 RealOpt-CRC, a computer optimization program 


Virtual Community Reception Center 


The Virtual Community Reception Center (vCRC) is a web-based training tool that allows users to 


explore a CRC in virtual space.
39


  vCRC features a multipanel display that integrates the three-


dimensional CRC scene, interactive process flow diagram, and CRC floor plan to show users where 


they are in the process (Figure 12).  vCRC features embedded videos that provide detailed 


information about specific steps, and it also includes resources, such as job aids, job action sheets, 


posters, and forms that users can customize and include in their CRC plans. 


 


 
Figure 12:  vCRC Interface 


 


                                                      


39 vCRC can be accessed at http://emergency.cdc.gov/radiation/crc/vcrc.asp. 



http://emergency.cdc.gov/radiation/crc/vcrc.asp
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vCRC is well-suited for basic CRC training and can also be used for just-in-time training or to support 


facilitated discussions and exercises. 


vCRC is available online at: http://emergency.cdc.gov/radiation/crc/vcrc.asp. 


CRC Simulation Tool for Evaluation and Planning 


The Community Reception Center Simulation Tool for Evaluation and Planning (CRC-STEP) is a 


computer simulation program for CRC operations.
40


  CRC-STEP runs on Arena® simulation software 


and uses a Microsoft Excel® interface for data entry and export (Figure 13).  


 


 
Figure 13:  CRC-STEP Interface 


 


CRC-STEP is a planning tool that enables users to run CRC simulations to generate throughput 


statistics (e.g., total throughput per hour, station wait times) and identify potential bottlenecks or 


resource shortages.  This information enables planners to refine their CRC plans prior to drills, 


exercises, or activation.  CRC-STEP is preset with default service times and simulation parameters.  


However, users can customize these parameters for each simulation, further tailoring the results to 


their particular planning specifications.  Table 2 lists basic and advanced input parameters that 


users can adjust. 


More information about CRC-STEP and instructions for using the program can be found online at:  


http://emergency.cdc.gov/radiation/crc/simulation.asp. 


 


                                                      


40 CRC-STEP can be accessed at http://emergency.cdc.gov/radiation/crc/simulation.asp.  



http://emergency.cdc.gov/radiation/crc/vcrc.asp

http://emergency.cdc.gov/radiation/crc/simulation.asp

http://emergency.cdc.gov/radiation/crc/simulation.asp
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Table 2:  CRC-STEP Input Parameters 


 


 


Basic Input Parameters Advanced Input Parameters 


Arrival Rate 


- How many people arrive each hour 


Available Staff 


- Number of CRC staff 


Available Instrumentation and Facilities 


- Number of handheld radiation survey 


meters 


- Number of portal monitors 


- Number of showers/cleaning stations 


Concurrent Registrations 


- How many people can be registered at 


the same time by one staff member 


 


Service Times 


- Time allotted for each step of the 


process 


Staffing Category 


- Worker type (e.g., radiation staff, 


medical staff, general staff) 


- Contamination rates 


- Percent of arrivals who are 


contaminated 


Activate/Deactivate Processes 


- Turn specific steps on/off depending 


on CRC layout and staffing 
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RealOpt-CRC 


RealOpt-CRC is an optimization program for CRC operations developed by CDC and the Georgia 


Institute of Technology.
41


  RealOpt-CRC allows emergency planners to analyze resource allocation in 


real-time and run trials to identify optimum staffing for the CRC. 


 


Figure 14:  RealOpt-CRC Interface 


 


RealOpt-CRC allows emergency planners to 


 design customized and efficient CRC process flows. 


 assess current resources and determine minimum needs to conduct population 


monitoring. 


 determine optimal labor and instrumentation resources, and provide the most efficient 


placement of staff throughout the process. 


 determine the number of centers and number of shifts needed to complete the screening 


for the affected population. 


 determine the best operations performance under a given resource limitation (e.g., 


limited radiation survey meters, limited personnel). 


 conduct virtual drills and design emergency exercises with a variety of screening 


scenarios. 


More information about RealOpt-CRC and instructions for using the program can be found online at:  


http://emergency.cdc.gov/radiation/crc/simulation.asp. 


                                                      


41 RealOpt-CRC can be accessed at http://emergency.cdc.gov/radiation/crc/simulation.asp. 



http://emergency.cdc.gov/radiation/crc/simulation.asp

http://emergency.cdc.gov/radiation/crc/simulation.asp
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Appendix H 


Sample Community Reception Center Staffing Plan 


Community Reception Centers (CRCs) must have sufficient staff, both technical and nontechnical, to 


manage the centers for several days or weeks.  Each CRC must have staff members and equipment 


capable of 


 detecting contamination through beta/gamma portal monitors. 


 monitoring for general contamination using handheld radiation survey meters. 


 fielding questions and addressing all concerns. 


 distributing incident and follow-up information. 


Technical staff members who are competent in the use of radiation survey meters must be available 


for monitoring.  Additional staff will be necessary for processing and decontamination.  One or more 


clinicians will likely be needed at each CRC to provide medical assessments and refer those who 


need it for additional medical care. 


Many community public health departments have established relationships with local Medical 


Reserve Corps (MRC) units.  The MRC is comprised of both medical and nonmedical volunteers 


capable of providing assistance during public health emergencies.42  MRC volunteers are usually 


trained to staff PODs, and they can also assist with staffing CRCs.  It is prudent for MRC units to also 


recruit health physicists or other radiation safety professionals as volunteers. 


The Planning Guidance for Response to a Nuclear Detonation recommends that planners should 


identify radiation protection professionals in their community and encourage them to volunteer and 


register in a local or state health volunteer program.
43


  Through a program administered by the 


Conference of Radiation Control Program Directors, Inc. (CRCPD), a number of states have 


established a Radiation Response Volunteer Corps (RRVC) to assist local responders with population 


monitoring and public shelter operations.
44


  The RRVC units work closely with the state health 


volunteer programs.  


An Example 


Consider the following staffing needs for each shift.  For certain positions (e.g., contamination 


screening staff), consider shorter (4–6 hour) shifts to minimize physical and mental fatigue.  The 


following staffing and equipment requirements were developed using CRC-STEP (see Appendix G) 


and are recommended for processing 350 people per hour.  The staffing table does not include CRC 


                                                      


42 For more information on the Medical Reserve Corps, see www.medicalreservecorps.gov/HomePage.  For 


information on POD operations, see Point of Dispensing (POD) Operations Manual, Philadelphia Department of 


Public Health, Division of Disease Control, Emergency Preparedness and Bioterrorism Program, 2008, 


available at www.naccho.org/toolbox/_toolbox/POD%20operations%20manual_1.pdf.  Also see archived CDC 


Webcasts, Mass Antibiotic Dispensing: Streamlining POD Design and Operations, available at 


http://www2a.cdc.gov/tceonline/registration/detailpage.asp?res_id=1863, and Mass Antibiotic Dispensing: 


Taking the Guesswork out of POD Design, available at 


http://www2a.cdc.gov/tceonline/registration/detailpage.asp?res_id=1518. 


43 Homeland Security Council (HSC) Interagency Policy Coordination Subcommittee for Preparedness & 


Response to Radiological and Nuclear Threats (SubIPC). Planning Guidance for Response to a Nuclear 


Detonation: Second Edition. June 2010. Washington, D.C. 


44 Conference of Radiation Control Program Directors, Inc. (CRCPD). A Plan for Incorporating Local Volunteer 


Radiation Professionals into Existing Health Volunteer Programs to Assist in Population Monitoring. March 


2011, available at www.crcpd.org/Homeland_Security/RRVC_FinalReport.pdf.  



http://www.medicalreservecorps.gov/HomePage

http://www.naccho.org/toolbox/_toolbox/POD%20operations%20manual_1.pdf

http://www2a.cdc.gov/tceonline/registration/detailpage.asp?res_id=1863

http://www2a.cdc.gov/tceonline/registration/detailpage.asp?res_id=1518

http://www.crcpd.org/Homeland_Security/RRVC_FinalReport.pdf
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management or incident command staff, and the simulation assumes registration staff can 


accommodate two concurrent registrations at a time. 


Table 3:  CRC Staffing Chart 


Name Staff 


Initial Sorting Staff 10 


Contamination Screening Staff 14 


Wash Staff 10 


Registration Staff 21 


Radiation Dose Assessment Staff 5 


Discharge Staff 5 


TOTAL 65 


 


This simulation assumes 10% of the people arriving at the CRC are contaminated and that staff are 


equipped with adequate contamination screening and decontamination resources, as listed in Table 


4. Each CRC should have protocols in place for transporting patients in need of urgent medical care 


to hospitals or alternate care sites.  In addition, it is prudent to plan for buses and bus drivers who 


can provide transportation on a priority schedule to and from the CRCs for those who need such 


transportation. 


 


Table 4:  CRC Equipment Resources 


Equipment Purpose Location Number 


Alarming Dosimeters 
High Contamination 


Screening 
Initial Sorting 


 


10 


(1 per staff) 


 


Handheld Radiation Survey 


Meters 


 


 


 


Partial-Body Contamination 


Screening 


 


Contamination Screening 


 


4 


 


Post-Decon Screening 


 


Wash Station 


 


4 


 


Portal Monitors 


 


Whole-Body Contamination 


Screening 


 


Contamination Screening 


 


2 


 


Showers/Cleaning Stations 


 


Decontamination 


 


Wash Station 


 


6 
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Supplies 


The following list contains some suggested items that would be needed at a CRC. This is not 


intended to be a complete listing of all needed supplies. 


 


Contamination control supplies 


 Materials for constructing signs or instruction posters 


 Barriers (stanchions and rope) 


 Step-off pads (tacky mats) 


 Plastic bags (variety of sizes) 


 Butcher paper (or absorbent floor covering such as disposable painting drop cloths) 


 Plastic sheeting 


Personal protective equipment (PPE) 


 Scrubs 


 Coveralls (e.g., Tyvek®) or waterproof surgical gowns 


 Plastic (vinyl, nitrile) examination gloves 


 Disposable shoe covers 


 Surgical masks 


 N-95 masks 


 Face shields 


 Duct tape 


 Masking tape 


Personal decontamination equipment 


 Moist towels or disposable wipes 


 Paper towels 


 Large plastic bags (a variety of sizes to hold clothing) 


 Zipper-type bags for small personal items 


 Adhesive labels 


 Soap (mild) 


 Shampoo (no conditioner) 


 Baby shampoo 


 Waterless hand cleaner 


 Plastic sponges 


 Soft nail brushes 


 Towels 


 Clothing items, such as coveralls or scrubs for people to wear as they exit showers 


(Various sizes are needed including very large and children’s sizes.) 


 Sanitary garments, such as diapers for children of various ages. 


 Shoes, sandals, or shoe coverings 


 Blankets or heaters for warmth (Note: Heaters should not blow air across a potentially 


contaminated area.) 
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Forms and telecommunications equipment 


 Informational fact sheets to distribute to people at the CRC 


 Record forms 


 Notebooks 


 Telephones, cell phones, and fax machines 


 Computers (laptops) and Internet connectivity (if possible) 


 Photocopiers or scanners (Copying driver licenses or other forms of photo identification 


with current information may expedite the registry process.) 


Sample collection 


 Appropriate administrative forms (e.g., consent forms) 


 Urine sample collection kits 


 Blood sample collection kits 


 Chain-of-custody documentation 


Radiation detection and measurement equipment 


Note:  These instruments require periodic calibration and maintenance.  For specific information on 


these instruments and their maintenance requirements, consult with health physics experts in your 


state radiation control program. 


 Geiger-Mueller (GM) pancake survey meters  


 Handheld alpha contamination monitors (only if alpha contamination is suspected) 


 Beta/gamma portal monitors 


Miscellaneous supplies 


 Large garbage bags 


 55-gallon waste drums 


 Folding chairs (At various places in the facility, folding chairs should be available in 


temporary waiting areas.  Some people, particularly the elderly, may find it difficult to 


stand for an hour or more until they get cleared through the monitoring process.) 


 Drinking water 


 First aid kits 


 Defibrillator 


 Portable toilet facilities (outside area only) 


 Portable sinks or tubs (outside area only)
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Appendix I 


Pharmaceutical Countermeasures 


There are several drugs that can be used to treat patients who are internally contaminated with 


certain radionuclides or who are externally exposed to radiation.  The decision to administer such 


drugs is a medical one that must be made by appropriate medical authorities.  However, public 


health planners can benefit from a basic understanding of what these drugs can do and what their 


limitations are. 


As part of the planning process, public health authorities should consult with other experts and 


evaluate the need, logistical requirements, and priority for administration of prophylactic or 


decorporation agents.  Most importantly, planners should review the decision-making process 


needed to make these clinical judgments in a mass casualty radiation emergency. 


This appendix provides an overview of four (4) pharmaceutical radiation countermeasures: 


 Potassium iodide 


 Prussian blue 


 DTPA
45


 (calcium and zinc) 


 Filgrastim (Neupogen®) 


Potassium iodide (KI) is used to keep the thyroid from taking up radioactive iodine and must be 


taken before or immediately after exposure to radioactive iodine. KI is approved by the U.S. Food and 


Drug Administration (FDA) for this use.  Prussian blue and DTPA are used to treat internal 


contamination and are approved by the FDA for this use.  Filgrastim can be used to treat acute 


radiation syndrome (ARS).  Although this drug is commonly used to treat patients undergoing 


radiotherapy and chemotherapy procedures, its use to treat ARS patients is not yet approved by the 


FDA. 


For more detailed descriptions of these drugs, dosing requirements, and other clinical information 


and related fact sheets, you may refer to the following websites: 


 U.S. Food and Drug Administration: 


http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/


ucm063807.htm  


 Radiation Emergency Medical Management (REMM) – Guidance on Diagnosis and 


Treatment for Healthcare Providers 


www.remm.nlm.gov/  


 U.S. Centers for Disease Control and Prevention: 


http://emergency.cdc.gov/radiation/ 


 REAC/TS 


http://orise.orau.gov/reacts/  


In addition, the National Council on Radiation Protection and Measurements (NCRP) has published 


an authoritative report on medical management of internal contamination.
46


  This NCRP report 


includes prophylaxis and decorporation therapy recommendations for an extended list of 


radionuclides. 


  


                                                      


45 Diethylenetriamene pentaacetate. 


46 NCRP (2008). National Council on Radiation Protection and Measurements, Management of Persons 


Accidentally Contaminated with Radionuclides, Report No. 165, December 2008. 



http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/ucm063807.htm

http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/ucm063807.htm

http://www.remm.nlm.gov/

http://emergency.cdc.gov/radiation/

http://orise.orau.gov/reacts/
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Potassium Iodide (KI) 


KI is a prophylactic or blocking agent that comes in the form of a tablet.  It protects the thyroid gland 


against absorption of radioactive iodine.  It is important to note that KI can be effective only when 


radioactive iodine is a contaminant of concern.  It offers no protection for other radionuclides.  It also 


does not protect against external exposure to radiation, even that from radioactive iodine. 


There is a finite period of time immediately before and after inhaling or ingesting radioactive iodine 


during which KI can be effective.  Often, the best measure of protection is to avoid the radioactive 


material in the first place.  Protective measures that public health authorities may recommend 


include evacuation or seeking shelter.  When it is warranted, they may advise against consumption 


of milk or other food products that could be contaminated with radioactive iodine.  KI is usually 


regarded as a potential supplementary measure of protection, not a primary one, even in cases of 


radioactive iodine contamination. 


Public health officials in states with operating nuclear power plants and communities surrounding 


nuclear power plants are already familiar with KI and its potential use in case of an off-site release of 


radioactive iodine from the power plants.  Planners in states without nuclear power plants can 


consult colleagues in other states about how to incorporate KI in their emergency plans.  The 


National Academy of Sciences has published guidance for the distribution of KI in a nuclear 


incident.47 


Prussian Blue 


Prussian blue is used to treat people internally contaminated with radioactive cesium and thallium.
48


  


It binds to radioactive cesium or thallium in the gut and speeds up its excretion from the body 


through feces.  Prussian blue is administered orally and comes in the form of a capsule. 


Prussian blue is not effective for radionuclides other than cesium or thallium.  It also does not 


protect against external radiation, including radiation from cesium and thallium. 


Prussian blue is technically a dye, and some formulations have industrial or artistic applications in 


the form of paint, dye, or stain.  For administrating to people, use only the FDA-approved 


formulations. 


DTPA 


DTPA is used to treat people internally contaminated with plutonium, americium, and/or curium.  It 


acts by chelating (or binding) these radionuclides in the blood stream and speeding up their 


excretion from the body through urine.  Although an oral formulation of DTPA is under development, 


the only formulation available at this time needs to be administered by intravenous injection.  


Therefore, providing this drug to a large number of contaminated or presumptively contaminated 


people may present logistical challenges, especially in a resource-depleted environment. 


DTPA comes in two forms:  calcium (Ca-DTPA) and zinc (Zn-DTPA).  When given within the first day 


after internal contamination has occurred, Ca-DTPA is about 10 times more effective than Zn-DTPA 


at chelating plutonium, americium, and curium.  After 24 hours have passed, Ca-DTPA and Zn-DTPA 


are equally effective in chelating these radioactive materials.  As is usual with these types of drugs, 


there are additional considerations for children and pregnant or breastfeeding women. 


Chelating agents work best when given shortly after radioactive materials have entered the body.  


The more quickly the radioactive material is removed from the body, the fewer and less serious the 


                                                      


47 Distribution and Administration of Potassium Iodide in the Event of a Nuclear Incident, National Academies 


Press, 2004, available at http://books.nap.edu/catalog.php?record_id=10868. 


48 Prussian blue has also been used to treat contamination with nonradioactive thallium (once an ingredient of 


rat poison). 



http://books.nap.edu/catalog.php?record_id=10868
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health effects will be.  After 24 hours, plutonium, americium, and curium are more difficult to 


chelate.  However, DTPA can still work to remove these radioactive materials from the body several 


days or even weeks after a person has been internally contaminated. 


DTPA does not protect against external radiation, including that from plutonium, americium, and 


curium. 


Filgrastim (Neupogen®) 


This drug is different from the previous three drugs in that it is not used to treat internal 


contamination with any radionuclide.  Filgrastim belongs to a class of drugs known as colony 


stimulating factors, or CSF, and it is used to treat an adverse effect of acute radiation syndrome—


bone marrow suppression.  This is a condition in which the body is not producing enough blood cells 


(red cells, white cells, and platelets). A low white blood cell count makes people susceptible to 


infections. 


Filgrastim can stimulate the bone marrow to produce more white blood cells.  It is administered 


intravenously. 


Public health officials should know that although Filgrastim is stored in the Strategic National 


Stockpile for this purpose, it has not been approved by the FDA for the treatment of bone marrow 


suppression following acute radiation exposure.  Filgrastim could be administered to victims of acute 


radiation syndrome if an Emergency Use Authorization is issued by the FDA.
49


 


None of these pharmaceutical countermeasures are needed for low levels of exposure to radiation or 


low levels of internal contamination.  When the amount of internal contamination is deemed 


medically significant (see Appendix E), medical treatment is considered.  The estimation of the levels 


of exposure or contamination is made by the appropriate radiation protection and control authority.  


The decision whether to treat people with any of these pharmaceutical countermeasures needs to be 


made only by appropriate medical authorities.  


In the aftermath of a nuclear or radiological incident, the emphasis should be on minimizing public 


exposure to radiation and minimizing the chances of radionuclides entering the body by providing 


timely and appropriate recommendations for protective actions the public can take.  When 


prevention of exposure or contamination is possible, the need for pharmaceutical countermeasures 


can potentially be avoided. 


                                                      


49 For more information on the FDA’s Emergency Use Authorization of medical products, see 


www.fda.gov/RegulatoryInformation/Guidances/ucm125127.htm.   



http://www.fda.gov/RegulatoryInformation/Guidances/ucm125127.htm
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Appendix J 


Additional Resources 


This resource list is not intended to be all-inclusive.  A number of websites are identified that may be 


helpful to public health planners as they address the issue of population monitoring in their 


communities: 


 


Centers for Disease Control and Prevention (CDC)  


  http://emergency.cdc.gov/radiation  


  770-488-3800 (for questions about this guide) 


  770-488-7100 (for emergencies only) 


 


ATSDR Rapid Response Registry 


  http://www.atsdr.cdc.gov/rapidresponse/  


 


U.S. Department of Health and Human Services, Office of the Assistant Secretary for 


Preparedness and Response (ASPR) 


  http://www.phe.gov/preparedness/pages/default.aspx   


 


U.S. Environmental Protection Agency.   


  http://www.epa.gov/radiation/index.html  


 


U.S. Food and Drug Administration (FDA)  


http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedn


ess/ucm063807.htm    


 


Conference of Radiation Control Program Directors, Inc. (CRCPD) 


  http://www.crcpd.org/  


To identify the radiation control authority in your state, contact CRCPD at 502-227-4543 or visit: 


 http://www.crcpd.org/Map/default.aspx.    


 


Radiation Emergency Assistance Center/Training Site (REAC/TS)  


  http://orise.orau.gov/reacts/default.aspx  


  865-576-3131 


  865-576-1005 (after hours) 


 


  



http://emergency.cdc.gov/radiation

http://www.atsdr.cdc.gov/rapidresponse/

http://www.phe.gov/preparedness/pages/default.aspx

http://www.epa.gov/radiation/index.html

http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/ucm063807.htm

http://www.fda.gov/Drugs/EmergencyPreparedness/BioterrorismandDrugPreparedness/ucm063807.htm

http://www.crcpd.org/

http://www.crcpd.org/Map/default.aspx

http://orise.orau.gov/reacts/default.aspx
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Radiation Emergency Medical Management (REMM) 


  http://www.remm.nlm.gov/  


 


Responder Knowledge Base (RKB) 


RKB is a Web-based information service for the emergency responder community funded by the 


U.S. Department of Homeland Security (DHS). 


https://www.llis.dhs.gov/knowledgebase  


 


National Alliance for Radiation Readiness (NARR) 


The NARR is an interagency collaboration among key stakeholders in public health 


preparedness, radiation control, and emergency management that maintains a clearing house of 


documents and resources used in radiation emergency planning and exercises. 


http://www.radiationready.org 


 



http://www.remm.nlm.gov/

https://www.llis.dhs.gov/knowledgebase

http://www.radiationready.org/




About Portal Monitors
Portal monitors provide an efficient means of screening people for external contamination.  These monitors can detect gamma and high-energy beta      radiation, but not alpha radiation.  Similar to metal detectors at airports, the portal monitor scans people as they walk through the device.  An occupancy sensor (laser sensor) detects when a person is passing through the monitor.  If the portal monitor detects radiation above the screening criteria, an alarm will sound and a red light will come on.  
Positioning the Portal Monitor
Because portal monitors are highly sensitive to gamma radiation, you need to be careful where you place them in the community reception center (CRC).       If not positioned properly, a highly contaminated person further back in line could set off the alarm when someone else is walking through the detector.
To avoid false alarms
  1.	Provide additional layers of radiation detection before people get to the portal monitor  (e.g. high contamination screenings, partial-body          contamination screenings). 
  2.	Position the portal monitor to take advantage of shielding within the CRC (e.g. corners, pillars, doors).







  

Setting up the Portal Monitor
    1.	Review the manufacturer’s instructions for assembly.
    2.	Assemble the unit where you intend to use it.
    3.	Check the cable connections and power source.
    4.	Turn on the portal monitor and allow it to perform its start-up check.
    5.	Conduct an operational check using a check source (e.g. button source).
  Operating the Portal Monitor
    1.	Signal line control to send a person toward the portal monitor.
    2.	Ask the person to walk directly to the center of the portal .
    3.	Have the person pause for 1-2 seconds after entering the portal monitor.
    4.	Ensure the occupancy sensor has detected the person.
    5.	If the alarm sounds or if the red light comes on, ask the person to turn    around and step out of the portal monitor.  A staff member escort the person to the Wash Station.
    6.	If the green light comes on, the person is not contaminated and can    proceed to the Registration Station.
    7.	When the path is clear, signal line control to send the next person.




PORTAL MONITOR JOB AID
CORNER USED FOR  SHIELDING
HIGH CONTAMINATION SCREENING
PARTIAL-BODY SCREENING
PORTAL MONITOR
LINE CONTROL
Image 1: Full-body contamination screening with a portal monitor
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About Portal Monitors
Portal monitors provide an efficient means of screening people for external contamination.  These monitors can detect gamma and high-energy beta      radiation, but not alpha radiation.  Similar to metal detectors at airports, the portal monitor scans people as they walk through the device.  An occupancy sensor (laser sensor) detects when a person is passing through the monitor.  If the portal monitor detects radiation above the screening criteria, an alarm will sound and a red light will come on.  
Positioning the Portal Monitor
Because portal monitors are highly sensitive to gamma radiation, you need to be careful where you place them in the community reception center (CRC).       If not positioned properly, a highly contaminated person further back in line could set off the alarm when someone else is walking through the detector.
To avoid false alarms
  1.	Provide additional layers of radiation detection before people get to the portal monitor  (e.g. high contamination screenings, partial-body          contamination screenings). 
  2.	Position the portal monitor to take advantage of shielding within the CRC (e.g. corners, pillars, doors).
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This guidance was developed by a Federal interagency committee led by the Executive 
Office of the President (National Security Staff and Office of Science and Technology 
Policy) with representatives from the Departments of Defense, Energy, Health and Human 
Services, Homeland Security (DHS), Labor, Transportation, Veteran’s Affairs, the 
Environmental Protection Agency, the National Aeronautics and Space Administration, and 
the Nuclear Regulatory Commission.  Future editions and interagency coordination related to 
Planning Guidance for Response to a Nuclear Detonation will be coordinated by DHS, 
Federal Emergency Management Agency (FEMA). 
 
Please refer comments and questions to the FEMA IND Response and Recovery Program 
Office (www.fema.gov/CBRNE).  
 
 







 


 


FOREWORD FOR SECOND EDITION 
 
The First Edition Planning Guidance focused on topics relevant to emergency planning 
within the first few days of a nuclear detonation including: 1) shelter and evacuation, 2) 
medical care, and 3) population monitoring and decontamination.  There are a few notable 
changes in the Second Edition that are worth calling out in this foreword. The Second Edition 
will integrate new contributions seamlessly without making references to the differences 
between the First Edition and Second Edition.   
 
The First Edition planning guidance summarized recommendations based on what was 
known about the consequences of a nuclear detonation in an urban environment extrapolating 
from the experience base of nuclear weapons testing. It provided recommendations based on 
existing knowledge and existing techniques. The Federal government immediately initiated 
ongoing studies that have provided more robust and comprehensive recommendations. Some 
recommendations in this Second Edition planning guidance are updated or expanded to 
capture recommendations that have been drawn from these studies. Most notably, a chapter 
has been added to address public preparedness and emergency public communications.  
 
To provide planners the opportunity to think beyond the 10 KT nuclear yield as found in 
National Planning Scenario #1, the Second Edition provides additional information in 
Chapter 1 showing ranges of nuclear yield. Chapter 1 is updated with graphics that have been 
produced from assessment of nuclear explosion urban impacts conducted since January of 
2009. You will notice some improvements in graphics and expected numerical predictions 
(e.g., distances, overpressures) associated with various effects and impacts. In Chapter 2, 
worker safety and health recommendations are briefly expanded relative to the First Edition; 
however, more extensive guidance is being developed by the Occupational Safety and Health 
Administration (OSHA) and should be anticipated within a year of publication of this second 
edition. It will be added to the FEMA website where this planning guidance will be 
maintained (www.fema.gov/CBRNE). Other expanded work in this present edition that is 
relevant to the first 72 hours of response includes: expanded zone management concepts 
(Chapter 1); selection of radiation detection systems (Chapter 2); response worker safety 
strategies and responder health-benefit concepts (Chapter 2); urban search and rescue 
guidance (Chapter 2), decontamination of critical infrastructure information (Chapter 2); 
waste management operation concepts (Chapter 2); expanded shelter, shelter transition, and 
evacuation planning guidance (Chapter 3); medical care scarce resource situation 
considerations (Chapter 4); behavioral healthcare guidance (Chapter 4), expanded fatality 
management recommendations (Chapter 4), self-decontamination guidance (Chapter 5); and 
pre-incident public education, including emergency public information (Chapter 6).  
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Acronym List 
 
AC  Assembly Center 
AFRRI  Armed Forces Radiobiology Research Institute 
ALARA As Low as Reasonably Achievable 
ARS  Acute Radiation Syndrome 
ASPR   Assistant Secretary for Preparedness & Response  
 
BHCP  Behavioral Healthcare Provider    
 
CDC    Centers for Disease Control and Prevention 
CONOPS  Concept of Operations 
CRCPD Conference of Radiation Control Program Directors 
 
DF  Dangerous Fallout 
DHHS    Department of Health and Human Services  
DHS     Department of Homeland Security  
DIME  Delayed, Immediate, Minimal or Expectant  
DOD     Department of Defense  
DOE     Department of Energy  
DOT      Department of Transportation 
 
EMAC  Emergency Management Assistance Compact  
EMP     Electromagnetic Pulse  
EPA     Environmental Protection Agency  
ESAR-VHP Emergency System for Advanced Registration of Volunteer Health Professionals 
 
FEMA  Federal Emergency Management Agency 
FRMAC Federal Radiological Monitoring and Assessment Center 
 
Hazmat  Hazardous Materials (designating specialty emergency response team) 
 
IAEA  International Atomic Energy Agency 
ICRP  International Council on Radiation Protection 
IMAAC Interagency Modeling and Atmospheric Assessment Center 
IND     Improvised Nuclear Device 
 
KT  Kiloton 
 
LD  Light Damage 
LD50  Lethal Dose for 50% of the exposed population 
 
MD  Moderate Damage 
mph  miles per hour 
 
NCRP  National Council on Radiation Protection and Measurements 
NDMS  National Disaster Medical System 
NPS  National Planning Scenario 
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OEG  Operational Exposure Guidance  
OSHA  Occupational Safety and Health Administration 
 
PAG     Protective Action Guide  
PPE  Personal Protective Equipment 
psi  pounds per square inch 
 
RDD     Radiological Dispersal Device  
REAC/TS Radiation Emergency Assistance Center/Training Site 
REMM  Radiation Emergency Medical Management 
REP  Radiological Emergency Preparedness 
RITN  Radiation Injury Treatment Network 
RTR  Radiation TRiage, TReatment, and TRansport system 
 
SAR  Search and Rescue 
SALT  Sort, Assess, Life-saving intervention, Treatment/Transport 
SD  Severe Damage 
US&R  Urban Search and Rescue 
 
TNT  Trinitrotoluene 
 
US     United States  
USG     United States Government  
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Definitions1


Adequate shelter – Shelter that protects against acute radiation effects and significantly 
reduces radiation dose to occupants during an extended period. 


 


ALARA – (Acronym for ‘As Low As Reasonably Achievable’) – A process to control or 
manage radiation exposure to individuals and releases of radioactive material to the 
environment so that doses are as low as social, technical, economic, practical, and public 
welfare considerations permit. 


Ambulatory – Victims who are able to walk to obtain medical care. 


Beta burn – Beta radiation induced skin damage. 


Blast effects – The impacts caused by the shock wave of energy through air that is created by 
detonation of a nuclear device.  The blast wave is a pulse of air in which the pressure 
increases sharply at the front and is accompanied by winds. 


Combined injury – Victims of the immediate effects of a nuclear detonation are likely to 
suffer from burns and/or physical trauma, in addition to radiation exposure. 


Dose – Radiation absorbed by an individual’s body; general term used to denote mean 
absorbed dose, equivalent dose, effective dose, or effective equivalent dose, and to denote 
dose received or committed dose. 


Duck and Cover – A suggested method of personal protection against the effects of a 
nuclear weapon which the United States government taught to generations of school children 
from the early 1950s into the 1980s. The technique was supposed to protect them in the event 
of an unexpected nuclear attack which, they were told, could come at any time without 
warning. Immediately after they saw a flash they had to stop what they were doing and get on 
the ground under some cover, such as a table or against a wall, and assume the fetal position, 
lying face-down and covering their heads with their hands. 


Electromagnetic Pulse (EMP) – A sharp pulse of radiofrequency (long wavelength) 
electromagnetic radiation produced when an explosion occurs near the earth’s surface or at 
high altitudes.  The intense electric and magnetic fields can damage unprotected electronics 
and electronic equipment over a large area. 


Emergency Management Assistance Compact (EMAC) – A Congressionally ratified 
organization that provides form and structure to interstate mutual aid. Through EMAC, a 


                                                 
1 When available, definitions have been adapted from Glasstone and Dolan (Glasstone and Dolan 1977) or the Department of Homeland 
Security (DHS) Planning Guidance (DHS 2008). 
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disaster-affected State can request and receive assistance from other member States quickly 
and efficiently, resolving two key issues up front: liability and reimbursement. 


Exposure Rate – The radiation dose absorbed per unit of time. Generally, radiation doses 
received over a longer period of time are less harmful than doses received instantaneously. 


Fallout – The process or phenomenon of the descent to the earth’s surface of particles 
contaminated with radioactive material from the radioactive cloud.  The term is also applied 
in a collective sense to the contaminated particulate matter itself.  


Fission Products – Radioactive subspecies resulting from the splitting (fission) of the nuclei 
of higher level elements (e.g., uranium and plutonium) in a nuclear weapon or nuclear 
reactor. 


LD50 – The amount of a radiation that kills 50% of a sample population. 


Morbidity – A diseased state or symptom, the incidence of disease, or the rate of sickness. 


Mortality – A fatal outcome or, in one word, death. Also, the number of deaths in a given 
time or place or the proportion of deaths to population. 


Personal Protective Equipment (PPE) – Includes all clothing and other work accessories 
designed to create a barrier against hazards. Examples include safety goggles, blast shields, 
hard hats, hearing protectors, gloves, respirator, aprons, and work boots. 


Radiation effects – Impacts associated with the ionizing radiation (alpha, beta, gamma, 
neutron, etc.) produced by or from a nuclear detonation, including radiation decay. 


rad – A unit expressing the absorbed dose of ionizing radiation. Absorbed dose is the energy 
deposited per unit mass of matter. The units of rad and Gray are the units in the traditional 
and SI systems for expressing absorbed dose.  


1 rad = 0.01 Gray (Gy); 1 Gy = 100 rad 


rem – A unit of absorbed dose that accounts for the relative biological effectiveness of 
ionizing radiations in tissue (also called equivalent dose). Not all radiation produces the same 
biological effect, even for the same amount of absorbed dose; rem relates the absorbed dose 
in human tissue to the effective biological damage of the radiation. The units of rem and 
Sievert are the units in the traditional and SI systems for expressing equivalent dose. 1 rem = 
0.01 Sieverts (Sv); 1 Sv = 100 rem 


Roentgen (R) – A unit of gamma or x-ray exposure in air. For the purpose of this guidance, 
one R of exposure is approximately equal to one rem of whole-body external dose. 







 


5 
 


• 1,000 micro-roentgen (µR) = 1 milli-roentgen (mR) 
• 1,000 milli-roentgen (mR) = 1 Roentgen (R), thus 
• 1,000,000 µR = 1 Roentgen (R) 


Roentgen per hour (R/h) – A unit used to express gamma or x-ray exposure in air per unit 
of time (exposure rate). 


Shelter – To take ‘shelter’ as used in this document means going in, or staying in, any 
enclosed structure to escape direct exposure to fallout. ‘Shelter’ may include the use of pre-
designated facilities or locations. It also includes locations readily available at the time of 
need, including staying inside where you are, or going immediately indoors in any readily 
available structure. 


Shelter-in-place – Staying inside or going immediately indoors in the nearest yet most 
protective structure. 


Survivable victim – An individual that will survive the incident if a successful rescue 
operation is executed and will not likely survive the incident if the rescue operation does not 
occur. 


 


References: 
Glasstone, Samuel and Philip J. Dolan.  1977.  The Effects of Nuclear Weapons.  


Washington, DC:  US Government Printing Office. 


US Department of Homeland Security.  Federal Emergency Management Agency.  2008.  
Planning Guidance for Protection and Recovery Following Radiological Dispersal 
Device (RDD) and Improvised Nuclear Device (IND) Incidents, Federal Register, Vol. 
73, No. 149.  http://www.fema.gov/good_guidance/download/10260. 


 



http://www.fema.gov/good_guidance/download/10260�
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Units of Measure 
For the case of a nuclear detonation, persistent beta-gamma radiation levels will affect some 
response decisions.  For the purpose of this planning guidance, the following simplifying 
assumptions about units used in measuring this radiation applies: 1 R (exposure in air) ≅  1 
rad (adsorbed dose) ≅  1 rem (whole-body dose).2


 
 


For the purpose of this planning guidance, the rem unit is related to the Sievert unit and 1 
rem = .01 Sv will be applied as the basis for comparison of traditional and SI units. Exposure 
rate (R/hour [R/h]) can be expressed in terms of Sv/hour (Sv/h). Therefore:  1 R/h ≅ 0.01 
Sv/h  
 
Radiation Measurement Units:  
 


 Traditional Units Units SI Units 


Radioactivity Curie (Ci) Becquerel (Bq) 


Absorbed dose rad Gray (Gy) 


Dose equivalent rem Sievert (Sv) 


Exposure Roentgen (R) Coulomb/Kilogram (C/kg) 


 


Traditional/SI Unit Conversions: 


 
1 Curie = 3.7 x 1010 disintegrations/second 1 Becquerel = 1 disintegration/second 


1 rad 0.01 Gray (Gy) or 1 centiGray (cGy) 


1 rem 0.01 Sieverts (Sv) 


1 Roentgen (R) 0.000258 Coulomb/kilogram (C/kg)  


1 Gray (Gy) 100 rad 


1 Sievert (Sv) 100 rem 


1 Coulomb/kilogram (C/kg) 3,876 Roentgens 
 
Reference 
National Council on Radiation Protection and Measurements (NCRP).  2005.  Key Elements 


of Preparing Emergency Responders for Nuclear and Radiological Terrorism, 
Commentary No. 19 (Bethesda). 


                                                 
2 NCRP 2005 
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Structure of this Document 
The planning guidance is organized in a stepwise manner using terminology and concepts of 
the National Planning Scenario #1, the National Response Framework, and other technical 
and policy documents. The planning guidance presents general background information that 
builds a foundation for specific planning recommendations.  
 
Bold text is used throughout the document to emphasize important material or 
concepts.   
 
Italicized text denotes direct quotes of material from cited sources.  
 
Bold and italicized text is used to emphasize a term defined in the Definitions section. 
Terms that appear very frequently are only emphasized in this fashion once at the 
beginning of each chapter.  
 
Text boxes that run the width of the page have been generated to summarize key information 
following the presentation of information in the context of the guidance.  


Text boxes that run the width of the page have been generated following the delivery 
of key information. 


This key information has been pulled to the beginning of each chapter as a summary of KEY 
POINTS. 


KEY POINTS 
1. Key points summarize important information captured throughout each 


chapter. 
2. The key points are presented at the beginning of each cha pter. 


Relevant supporting information that may 
be useful, but is not essential for planners, 
is included throughout the planning 
guidance. This additional information is 
useful for subject matter experts and for 
educational purposes.  The information is 
captured in grey text boxes.  


 
Finally, use of the Latin acronyms i.e., and 
e.g., is used throughout the document. The 
use of i.e., denotes “that is, or in other
words” and e.g., “for example”.  


Background Points are in Grey Boxes 
 


In each chapter appropriate background or 
additional information of a technical 
nature has been included in grey boxes to 
enable those who seek supporting 
information to have access, while those 
who wish to bypass it may do so.  This is 
non-essential information and can be 
bypassed when using the planning 
guidance. 
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INTRODUCTION 
 
One of the most catastrophic incidents that could befall the United States (US), causing 
enormous loss of life and property and severely damaging economic viability, is a nuclear 
detonation in a US city.  It is incumbent upon all levels of government, as well as public and 
private parties within the US, to prepare for this incident through focused nuclear attack 
response planning.  Nuclear explosions present substantial and immediate radiological threats 
to life and a severely damaged response infrastructure. Local and State community 
preparedness to respond to a nuclear detonation could result in life-saving on the order 
of tens of thousands of lives. 
 
The purpose of this guidance is to provide emergency planners with nuclear detonation-
specific response recommendations to maximize the preservation of life in the event of 
an urban nuclear detonation.  This guidance addresses the unique effects and impacts of a 
nuclear detonation such as scale of destruction, shelter and evacuation strategies, 
unparalleled medical demands, management of nuclear casualties, and radiation dose 
management concepts.  The guidance is aimed at response activities in an environment with a 
severely compromised infrastructure for the first few days (i.e., 24 – 72 hours) when it is 
likely that many Federal resources will still be en route to the incident. 
 
The target audiences for the guidance are response planners and their leadership.  
Emergency responders should also benefit in understanding and applying this guidance.  The 
target audiences include, but are not limited to, the following at the city, county, State, and 
Federal levels: 
 


• Emergency managers 
• Law enforcement authority planners  
• Fire response planners 
• Emergency medical service planners 
• Hazardous material (Hazmat) response planners 
• Utility services and public works emergency planners 
• Transportation planners  
• Medical receiver planners (e.g., hospitals) 
• Mass care providers (e.g., American Red Cross) 
• Other metropolitan emergency planners, planning organizations, and professional 


organizations that represent the multiple disciplines that conduct emergency response 
activities 


 
The planning guidance recommendations are focused on providing express consideration of 
the following topics relevant to emergency planners within the first few days of a nuclear 
detonation: 1) shelter and evacuation, 2) medical care, 3) population monitoring and 
decontamination, and 4) public preparedness – emergency public information.  As additional 
recommendations become available on issues that are identified as gaps by stakeholder 
communities, they will be incorporated into future editions of this planning guidance. Future 
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editions of the planning guidance will be coordinated by the Department of Homeland 
Security (DHS), Federal Emergency Management Agency.  
 
Since the events of September 11, 2001, the nation has taken a series of historic steps to 
address threats against our safety and security.  This guidance represents an additional step in 
this continuing effort to increase the nation’s preparedness for potential attacks against our 
nation.  It was developed in response to gaps noted in the previously published DHS 
Planning Guidance for Protection and Recovery Following Radiological Dispersal Device 
(RDD) and Improvised Nuclear Device (IND) Incidents1,2 and hereafter referred to as the 
DHS Planning Guidance.3


 


 While the publication provides substantial guidance to Federal, 
State, and local planners for responding to such incidents, it concedes that it does not 
sufficiently prepare local and State emergency response authorities for managing the 
catastrophic consequences of a nuclear detonation as follows:  


“In addition to the issuance of this Guidance, in response to interagency 
working group discussions and public comments, further guidance will be 
provided for the consequences that would be unique to an IND attack.  This 
Guidance was not written to provide specific recommendations for a nuclear 
detonation (IND), but to consider the applicability of existing PAGs4


 


 to RDDs 
and INDs.   In particular, it does not consider very high doses or dose rate 
zones expected following a nuclear weapon detonation and other 
complicating impacts that can significantly affect life-saving outcomes, such 
as severely damaged infrastructure, loss of communications, water pressure, 
and electricity, and the prevalence of secondary hazards.  Scientifically sound 
recommendations for responders are a critical component of post-incident 
life-saving activities, including implementing protective orders, evacuation 
implementation, safe responder entry and operations, and urban search and 
rescue and victim extraction.” 


This guidance does not replace the DHS Planning Guidance; however, it does provide 
specific guidance for response in the damaged region surrounding a 10 kiloton (KT) nuclear 
detonation (i.e., within approximately three miles) and the life threatening fallout region 
where fallout is deposited within 10 – 20 miles (16 – 23 km). The DHS Planning Guidance 
will continue to serve planners who are preparing for the protection of populations beyond 
these immediately life-threatening areas.  The existing DHS Planning Guidance combined 
with this planning guidance provides more comprehensive direct for emergency response 
planners to prepare for responding to consequences of a nuclear detonation.  
 
It is important to clarify that the Federal government does not anticipate the development of 
or the need for specific nuclear detonation protective action guides (PAGs) for the most 
heavily impacted zones described in this guidance. Existing DHS and EPA PAGs do not 
                                                 
1 Federal Register, Vol. 73, No. 149, Friday, August 1, 2008, http://www.fema.gov/good_guidance/download/10260. 
2 By agreement with the Environmental Protection Agency (EPA), the DHS Planning Guidance (DHS 2008) published is final and its 
substance will be incorporated without change into the revision of the 1992 EPA Manual of Protective Actions Guides and Protective 
Actions for Nuclear Incidents - the PAG Manual (EPA 1992). This notice of final guidance will therefore sunset upon publication of the 
new EPA PAG Manual (see, http://www.epa.gov/radiation/rert/pags.html) 
3 DHS 2008 
4 PAGs stands for Protective Action Guides 



http://www.fema.gov/good_guidance/download/10260�

http://www.epa.gov/radiation/rert/pags.html�
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need to be altered for a nuclear detonation, but it is important to understand how they are 
useful to planners in the context of an extreme situation such as a nuclear detonation.  The 
DHS and EPA PAGs provide decision points for sheltering and evacuation to minimize 
overall radiation dose. Implicit in the PAG decision process is the time and information 
necessary to make health protection decisions. The PAG principles apply to consideration of 
a nuclear explosion; however, the anticipated no-notice initiation of the scenario and the 
impractical nature of rapid evacuation of populations from fallout areas lead to the general 
recommendation that everyone should seek shelter regardless of proximity to ground 
zero or orientation to the actual path of fallout. In this situation, avoiding acute, 
potentially lethal radiation dose dominates other potential protective action decisions. 
However, survivors should use good judgment and should not seek shelter in buildings that 
are on fire or otherwise clearly dangerous. See Chapter 3 for further discussion and details.  
In summary, additional PAGs will not increase public or responder protection. 
 
This guidance was developed by a Federal interagency committee led by the Executive 
Office of the President (see Committee Membership section at the end of the guidance).  The 
guidance could not have been completed without the technical assistance provided by 
individuals summarized in the Acknowledgements section also at the end of the report. The 
planning guidance was developed through a process which included extensive stakeholder 
review that included Federal interagency and national laboratory subject matter experts, 
emergency response community representatives from police, fire, emergency medical 
services, medical receivers, and professional organizations such as the Health Physics 
Society and the Interagency Board resulting in 886 addressed comments and 
recommendations from over 65 individual reviewers representing 19 Federal departments 
and national laboratories and 10 communities and professional organizations. The nuclear 
weapons technical community was engaged throughout the development of the guidance 
through active interagency programs related to this topic.  
 
The guidance is based upon DHS National Planning Scenario (NPS) #1 (Improvised Nuclear 
Device Attack), for use in national, Federal, State, and local homeland security preparedness 
activities.  Scenario-based planning is a useful tool for Federal, State, and local planners, and, 
increasingly, departments and agencies are using the DHS NPSs to develop strategic, 
concept, and operational plans for designing response exercises and for other planning 
purposes.  However, the NPSs have sometimes been applied as rigidly prescriptive scenarios 
against which planning should occur, not with the flexibility originally intended.  This has 
often been the case with NPS #1.  While it is impossible to predict the precise magnitude and 
impact of a nuclear detonation, this scenario provides a foundation for preparedness and 
planning efforts, as well as for initial response actions in the absence of specific 
measurements.  
 
It is expected that planners and exercise designers will use this guidance, and the scenario on 
which it is based, and tailor them to their specific circumstances or to compare differing 
inputs and assumptions.  Factors that planners and exercise designers may consider changing 
from parameters in NPS #1 may include the target city, specific location of detonation, size 
and type of weapon, date and time of day, population features, meteorological conditions, 
and assumptions about local, regional, or national response to the incident.   
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Target audiences should use this planning guidance in their preparedness efforts. They are 
encouraged to meet and work with their Federal, State, and local counterparts and partners, 
as each bring important knowledge to the design of implementation plans.  Of special note 
are those planners with existing relationships with the Federal Emergency Management 
Agency (FEMA) Radiological Emergency Preparedness (REP) Program associated with 
communities in the vicinity of commercial nuclear power plants. Some processes and 
procedures from the REP Program are expected to be important tools in developing local 
response plans for nuclear detonations. 
 
Finally, critical assumptions in the development of this guidance for response to a nuclear 
detonation include: 
 


• There will be no significant Federal response at the scene for 24 hours and the 
full extent of Federal assets will not be available for several days.  Emergency 
response is principally a local function.  Federal assistance will be mobilized as 
rapidly as possible; however, for purposes of this document, no significant Federal 
response is assumed for 24 – 72 hours. 


 
• A nominal 10 KT yield, ground detonated nuclear device is assumed for 


purposes of estimating impacts in high-density urban areas.  Variation in the size 
and type of the nuclear device has a significant effect on the estimation of impacts, 
however, most homeland security experts agree on 10 KT as a useful assumption for 
planning. 


 
• The lessons from multi-hazard planning and response will be applicable to 


response to a nuclear detonation.  While fallout and the scale of the damage by a 
nuclear detonation present significantly complicating hazards, most aspects of multi-
hazard planning and many of the response capabilities are still useful. Planners and 
responders bring a wealth of experience and expertise to nuclear detonation response.  
This guidance provides nuclear-detonation specific information and context to allow 
planners, responders, and their leaders to bring their existing capabilities to bear in a 
worst-case scenario. 


 
• Although based on technical analyses and modeling of the consequences of nuclear 


explosions, the recommendations are intentionally simplified to maximize their 
utility in uncertain situations where technical information is limited. 
Recommendations are intended to be practical in nature and appropriate for use by 
planners in addressing actions for the general public and emergency responders.  


 
• While it is recognized that the fallout from a nuclear detonation will reach across 


many jurisdictions, potentially involving multiple States, this guidance is intended 
primarily for the target audience specified above with respect to the first few 
days in the physically damaged areas and life-threatening fallout zone. 
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KEY POINTS 
 


1. There are no clear boundaries between the representative damage zones resulting 
from a nuclear explosion, but generally, the light damage (LD) zone is 
characterized by broken windows and easily managed injuries; the moderate 
damage (MD) zone by significant building damage, rubble, downed utility lines 
and some downed poles, overturned automobiles, fires, and serious injuries; and 
the severe damage (SD) zone by completely destroyed infrastructure and high 
radiation levels resulting in unlikely survival of victims. 


2. It is anticipated that some injuries (e.g., eye injuries, blast injuries — particularly 
from flying debris and glass) can be prevented or reduced in severity if individuals 
that perceive an intense and unexpected flash of light seek immediate cover. The 
speed of light, perceived as the flash, will travel faster than the blast overpressure 
allowing a few seconds for some people to take limited protective measures. 


3. The most hazardous fallout particles are readily visible as fine sand-sized grains. 
However, the lack of apparent fallout should not suggest the lack of radiation; 
therefore, appropriate radiation monitoring should always be performed to 
determine the safety of an area. Fallout that is immediately hazardous to the public 
and emergency responders will descend to the ground within about 24 hours.   


4. The most effective life-saving opportunities for response officials in the first 60 
minutes following a nuclear explosion will be the decision to safely shelter people 
in possible fallout areas. Because of the unique nature of radiation dangers 
associated with a nuclear explosion, the most lives will be saved in the first 60 
minutes through sheltering in place. 


5. Blast, thermal, and radiation injuries in combination will result in worse prognoses 
for patients than only sustaining one independent injury.  


6. EMP effects could result in extensive electronics disruptions complicating the 
function of communications, computers, and other essential electronic equipment. 
Equipment brought in from unaffected areas should function normally if 
communications towers and repeaters remain functioning. 


 


Chapter 1 - Nuclear Detonation Effects and Impacts in an 
Urban Environment 


 


Overview 
A nuclear detonation would produce several important effects that impact the urban 
environment and people.  In this discussion, the term ‘nuclear effects’ will mean those 
outputs from the nuclear explosion, namely primary effects including blast, thermal (heat), 
and initial radiation and secondary effects including electromagnetic pulse (EMP) and 
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Even a small nuclear detonation produces an 
explosion far surpassing that of conventional 
explosives.  An explosion occurs when an 
exothermic reaction creates a rapidly 
expanding fireball of hot gas or plasma.  The 
expanding fireball produces a destructive 
shock wave.  In a chemical-based explosion 
(such as dynamite or trinitrotoluene (TNT), a 
common explosive), the heat produced 
reaches several thousand degrees and creates 
a gaseous fireball on the order of a few 
meters in diameter.  While energy in a 
chemical explosion derives from reactions 
between molecules, the energy released in a 
nuclear explosion derives from the splitting 
(or fission) of atomic nuclei of uranium or 
plutonium (i.e., fissile material).  Pound-for-
pound, a nuclear explosion releases ~10 
million times more energy than a chemical 
explosive.  The heat in a nuclear explosion 
reaches millions of degrees where matter 
becomes plasma.  The nuclear fireball for a 
10 KT nuclear device has a diameter of 
approximately 1450 ft (~442 meters), and the 
shock wave and degree of destruction are 
correspondingly large.  
 


fallout. All of these effects impact people, 
infrastructure, and the environment, and 
they significantly affect the ability to 
respond to the incident.  The term ‘nuclear 
impacts’ will be used to describe the 
consequences to materials, people, or the 
environment as a result of nuclear effects, 
such as structural damage, fire, 
radioactivity, and human health 
consequences.  
 
Generally, when considering nuclear 
explosion scenarios perpetrated by 
terrorists, experts assume a low-yield 
nuclear device detonated at ground level.1


Blast 


  
Low yield in this context ranges from 
fractions of a kiloton (KT) to 10 KT. The 
descriptions and planning factors provided 
in this document are based on the 
Department of Homeland Security (DHS) 
National Planning Scenario (NPS) #1, 
which describes a nuclear device yield of 
10 KT detonated at ground level in an 
urban environment.  The impacts of a 
nuclear explosion less than 10 KT would 
be less; however, the relation is not linear.   


The primary effect of a nuclear explosion is the blast that it generates.  Blast generation is the 
same in any kind of explosion. The blast originates from the rapidly expanding fireball of the 
explosion, which generates a pressure wave front moving rapidly away from the point of 
detonation. Blast is measured by the overpressure2 and dynamic pressure3


                                                 
1 It should be noted that if a state-built weapon were available to terrorists, the presumption of low yield may no longer hold. 


 that it produces. 
Initially, near the point of detonation for a ground detonation (also referred to as ground 
zero), the overpressure is extremely high (thousands of pounds per square inch [psi] 
expanding out in all directions from the detonation at hundreds of miles per hour [mph]). 
With increasing distance from ground zero, the overpressure and speed of the blast wave 
dissipate to where they cease to be destructive (see Table 1.1).  After initial dissipation, the 
blast wave slows to about the speed of sound. After the first mile it travels, the wave takes 
approximately five seconds to traverse the next mile. This is enough time for a person with 
the right information to seek basic shelter for safety (e.g., duck and cover – see definition 
section).  


2 Pressure over and above atmospheric pressure, and measured in pounds per square inch (psi). 
3 Manifested as wind, dynamic pressure is proportional to the square of wind velocity, and is measured in pounds per square inch.  The 
dynamic pressure is, "the air pressure which results from the mass air flow (or wind) behind the shock front of a blast wave. It is equal to 
the product of half the density of the air through which the blast wave passes and the square of the particle (or wind) velocity behind the 
shock front as it impinges on the object or structure" (Glasstone and Dolan, 1977). 
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The magnitude of a nuclear explosion is 
quantified in terms of the amount of 
conventional explosive it would take to 
create the same energy release.  The amount 
of explosive power from a nuclear explosion, 
or the “yield,” is measured relative to TNT, 
and is usually in the thousands of tons 
(kilotons, or KT) of TNT.  A small nuclear 
device, for example, would be a 1 KT device, 
meaning it would produce an explosive yield 
equivalent to one thousand tons of TNT.  For 
comparison, the size of the Murrah Federal 
Building bombing in Oklahoma City, OK 
(1995) was equivalent to 2 tons of TNT. 


Accompanying the overpressure wave is 
dynamic pressure that is related to the wind 
generated by the passing pressure wave.  A 
very high wind velocity is associated with a 
seemingly small amount of overpressure, as 
shown in Table 1.1. The dynamic pressure 
(wind) associated with the overpressure is 
extremely destructive to structures.  For 
example, with an overpressure of 5 psi, the 
wind velocity may reach over 160 mph.  The 
full impact of overpressure and associated 
dynamic pressure on structures common in a 
modern city is not currently known. However, 
past tests and computer models aid in impacts 
estimation. 
 
 
Table 1.1: Relation of wind speed to peak overpressure and distance for a 10 KT explosion; 
adapted from Glasstone and Dolan (Glasstone and Dolan 1977) 
 


Peak Overpressure (psi) 


Approximate Distance 
from Ground Zero (miles) 


[km] 
Maximum Wind Speed 


(mph) [km/h] 
50 0.18 [0.29] 934 [1503] 
30 0.24 [0.39] 669 [1077] 
20 0.30 [0.48] 502 [808] 
10 0.44 [0.71] 294 [473] 
5 0.6 [0.97] 163 [262] 
2 1.1 [1.8] 70 [113] 


 
Physical destruction of structures following an urban nuclear explosion at different 
overpressures is described as follows:  
 


1. Approximately 0.1 to about 1 psi: Buildings sustain minor damage, particularly 
broken windows in most residential structures. 


 
2. Between 1 psi and 5 psi: Most buildings sustain considerable damage, particularly on 


the side(s) facing the explosion. 
 
3. Between 5 psi and 8 psi: Buildings are severely damaged or destroyed. 


 
4. At higher overpressures, only heavily reinforced buildings may remain standing, but 


are significantly damaged and all other buildings are completely destroyed.   
 
The amount of damage to structures can be used to describe zones for use in response 
planning. Each zone will have health and survival implications, although not as neatly as 
arbitrary zone delineations would indicate.  The purpose of establishing zones is to help plan 
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response operations and prioritize actions.  The following zones are proposed for planning 
response to a 10 KT ground burst nuclear explosion in an urban environment:4


 
  


Light Damage (LD) Zone:  
 
 Damage is caused by shocks, similar to those produced by a thunderclap or a 


sonic boom, but with much more force.  Although some windows may be broken 
over 10 miles (16 km) away, the injury associated with flying glass will generally 
occur at overpressures above 0.5 psi.   This damage may correspond to a distance 
of about 3 miles (4.8 km) from ground zero for a 10 KT nuclear explosion.  The 
damage in this area will be highly variable as shock waves rebound multiple times 
off of buildings, the terrain, and even the atmosphere.   


 As a responder moves inward, windows and doors will be blown in and gutters, 
window shutters, roofs, and lightly constructed buildings will have increasing 
damage.  Litter and rubble will increase moving towards ground zero and there 
will be increasing numbers of stalled and crashed automobiles that will make 
emergency vehicle passage difficult. 


 Blast overpressures that characterize the LD zone are calculated to be about 0.5 
psi at the outer boundary and 2–3 psi at the inner boundary.  More significant 
structural damage to buildings will indicate entry into the moderate damage zone.   


 
Moderate Damage (MD) Zone:  
 
 Responders may expect they are transitioning into the MD zone when building 


damage becomes substantial.  This damage may correspond to a distance of about 
one mile (1.6 km) from ground zero for a 10 KT nuclear explosion.  The 
determination is made by ground-level and/or overhead imagery. 


 Observations in the MD zone include significant structural damage, blown out 
building interiors, blown down utility lines, overturned automobiles, caved roofs, 
some collapsed buildings, and fires.  Some telephone poles and street light poles 
will be blown over. In the MD zone, sturdier buildings (e.g., reinforced concrete) 
will remain standing, lighter commercial and multi-unit residential buildings may 
be fallen or structurally unstable, and many wood frame houses will be destroyed.   


 Substantial rubble and crashed and overturned vehicles in streets are expected, 
making evacuation and passage of rescue vehicles difficult or impossible without 
street clearing.  Moving towards ground zero in the MD zone, rubble will 
completely block streets and require heavy equipment to clear. 


 Within the MD zone, broken water, gas, electrical, and communication lines are 
expected and fires will be encountered.   


                                                 
4 In order to provide some basic parameters to describe the generic urban environment this document assumes a nominal 10 KT detonation 
in a modern city.  While distances would vary, the zone descriptions apply to any size nuclear explosion.  Building types will include a mix 
of high rise commercial structures of varying ages and design, with some residential high rises, and high daytime population density at the 
ground zero location.  Building heights and population density are assumed to drop off with distance from the ground zero location in favor 
of low, lighter constructed buildings, and increased residential structures. 
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 Many casualties in the MD zone will survive, and these survivors, in comparison 
to survivors in other zones, will benefit most from urgent medical care. 


 A number of hazards should be expected in the MD zone, including elevated 
radiation levels, potentially live downed power lines, ruptured gas lines, unstable 
structures, sharp metal objects and broken glass, ruptured vehicle fuel tanks, and 
other hazards.   


 Visibility in much of the MD zone may be limited for an hour or more after the 
explosion because of dust raised by the shock wave and from collapsed buildings.  
Smoke from fires will also obscure visibility. 


 Blast overpressures that characterize the MD zone are an outer boundary of about 
2–3 psi and inner boundary of about 5–8 psi.  When most buildings are severely 
damaged or collapsed, responders have encountered the severe damage zone.   


 
Severe Damage (SD)5


 
 Zone:  


 Few, if any, buildings are expected to be structurally sound or even standing in 
the SD zone, and very few people would survive; however, some people protected 
within stable structures (e.g., subterranean parking garages or subway tunnels) at 
the time of the explosion may survive the initial blast.   


 Very high radiation levels from prompt and residual origin and other hazards are 
expected in the SD zone, significantly increasing risks to survivors and 
responders.  Responders should enter this zone with great caution, only to rescue 
known survivors.  


 Rubble in streets is estimated to be impassable in the SD zone making timely 
response impracticable. Approaching ground zero, all buildings will be rubble and 
rubble may be 30 feet deep or more. 


 The SD zone may have a radius on the order of a 0.5 mile (0.8 km) for a 10 KT 
detonation.  Blast overpressure that characterizes the SD zone is 5–8 psi and 
greater.  


 
Figure 1.1 shows the 10 KT zones overlaid on a notional urban landscape.6


 


  Figure 1.2 
provides a side by side summary of idealized damage zones to compare the distances 
projected for 0.1, 1, and 10 KT nuclear explosions.  


 


                                                 
5 In the First Edition planning guidance the term No-go (NG) Zone was used for this third zone. Numerous responders and technical experts 
requested that severe damage zone be used for consistency with the theme of observable characteristic descriptors used for the first two 
zones presented as opposed to transitioning to an action oriented zone descriptor, as was the case for the NG Zone.  
6 Note that building damage is irregular; responders should expect to find many anomalies such as buildings collapsed where it seems they 
should be standing and standing where they should be collapsed and glass broken where nearby glass is still intact. 







 


19 
 


 
Figure 1.1: Representative damage zones for a 10 KT nuclear explosion overlaid on a notional 


urban environment. 
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Figure 1.2: Representative damage zones for 0.1, 1, and 10 KT nuclear explosions (circles are 


idealized here for planning purposes) 
 
The zone delineations are rough approximations that can assist response planners.  They will 
be referred to during the remainder of Chapter 1 discussions and will be further developed 
for response planning in Chapter 2. There are no clear boundaries between the damage zones.  
The zones will need to be characterized based on observations by early response units and if 
possible by overhead photography.   
 
There are no clear boundaries between the representative damage zones resulting from a 
nuclear explosion, but generally, the light damage (LD) zone is characterized by broken 
windows and easily managed injuries; the moderate damage (MD) zone by significant 
building damage, rubble, downed utility lines and some downed poles, overturned 
automobiles, fires, and serious injuries; and the severe damage (SD) zone by completely 
destroyed infrastructure and high radiation levels resulting in unlikely survival of victims. 
 
It is important to recognize that the zones depicted in Figure 1.1 and 1.2 should be 
determined not by precise distances, but by the degree of observable physical damage. 
Nuclear weapon experts believe damage will be highly unpredictable; for example, some 
lighter buildings may survive closer to ground zero while robust structures may be destroyed 
under relatively low overpressure resulting from the complex way shock waves bounce off 
structures.  Glass breakage is an important factor in assessing blast damage and injuries, but 
different kinds of glass break at widely varying overpressures. Some modern windows may 
survive within the MD zone, whereas others will shatter at distances far beyond the LD zone.  
The glass dimensions, hardening, thickness, and numerous other factors influence glass 
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breakage.  Zoned planning, however, will help officials estimate overall response needs and 
preplan the logistical support necessary for a response.  
 
Although the description of effects and ranges used in this document is based on the 10 KT 
yield of NPS #1, it is important to emphasize again that the 10 KT ground burst provides a 
basis for planning purposes. Consideration of 0.1 and 1 KT yields in this chapter provides the 
planner an understanding of the range of physically damaged zones with smaller yields 
(Figure 1.2 and Figure 1.3).  Table 1.2 provides approximate distances for LD, MD, and SD 
zones with the different yields.  
 


 
Figure 1.3 Zone distances for 0.1, 1, and 10 KT explosions are shown for zone size 


comparison. 
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Table 1.2:  Approximate distances for zones with varying yield nuclear explosions. 
 


10 KT  Explosion 
• The Severe Damage Zone will extend to ~ ½ mile (0.8 km) 
• The Moderate Damage Zone will be from ~ ½  mile (0.8 km) to ~ 


1 mile (1.6 km) 
•  The Light Damage Zone will extend from ~ 1 mile (1.6 km) to ~3 


miles (4.8 km) 


1 KT  Explosion 
• The Severe Damage Zone will extend to ~ ¼  mile (0.4 km) 
• The Moderate Damage Zone will be from ~ ¼  mile (0.4 km) )to ~ 


½ mile (0.8 km) 
• The Light Damage Zone will extend from ~ ½  (0.8 km) mile to ~2 


miles (3.2 km) 


0.1 KT  Explosion 
• The Severe Damage Zone will extend to ~ 200 yards (0.2 km) 
• The Moderate Damage Zone will be from ~200 yards (0.2 km) to 


~ ¼ mile (0.4 km) 
• The Light Damage Zone will extend from ~ ¼ mile (0.4 km) to ~1 


mile (1.6 km) 


Blast Injuries  
Initially, blast causes the most casualties in a ground level urban nuclear explosion.  As 
described earlier, blast effects consist of overpressure and dynamic pressure waves.  Table 
1.3 provides an overview of impacts on both structures and the human body relative to the 
peak overpressure of the blast wave.  As shown in Table 1.3, the human body is remarkably 
resistant to overpressure, particularly when compared with rigid structures such as buildings.  
Although many would survive the blast overpressure itself, they will not easily survive the 
high velocity winds, or the crushing injuries incurred during the collapse of buildings (see 
Figure 1.4) from the blast overpressure or the impact of high velocity shrapnel (e.g., flying 
debris and glass).   
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Table 1.3: Impacts of peak overpressure of blast7


Peak Overpressure Type of Structure Degree of Damage (psi) 


0.15-1 Windows Moderate (broken) 
3-5 Apartments Moderate 
3-5 Houses Severe 
6-8 Reinforced concrete building Severe 
6-8 Massive concrete building Moderate 
100 Personnel shelters Severe (collapse) 


Peak Overpressure Type of Injury to People in the Open (psi) 


5 Threshold for eardrum rupture 
15 Threshold for serious lung damage 
50 50% incidence of fatal lung damage 


Blast wave destroys wood 
frame house 


(16 KT, 0.6 miles away [1 
km], ~6 psi, ~200 mph [320 


km/h]) 


Figure 1.4: Blast wave effects on a house, indicating low survivability 


Blast injuries, such as lung and eardrum damage, will likely be overshadowed by injuries 
related to collapsing structures.  Many of these will be fatal injuries in the SD and MD zone.  
Further out, flying debris injuries will prevail. NATO medical response planning documents 
for nuclear detonations state that “… missile injuries will predominate. About half of the 
patients seen will have wounds of their extremities. The thorax, abdomen, and head will be 
involved about equally.”8  The American Academy of Ophthalmology noted “Most injuries 
among survivors of conventional bombings have been shown to result from secondary effects 
of the blast by flying and falling glass, building material, and other debris. Despite the 
relative small surface area exposed, ocular injury is a frequent cause of morbidity in 
terrorist blast victims.”9  The probability of penetrating injuries from flying debris increases 
with increasing velocity, particularly for small, sharp debris such as glass fragments.  Single 
projectile injuries will be rare; however, multiple, varied projectile injuries will be common. 
Blast wave overpressures above 3 to 5 psi can produce flying debris and glass fragments with 
sufficient velocity to cause blunt trauma or deep lacerations resulting in injuries that require 
professional medical attention.  For a 10 KT detonation, the range for these more serious 
impacts is about 0.5 – 1 mile (0.8 –1.6 km).  However, broken and shattered windows will be 
observed at much greater distances.  Large windows can break at blast wave pressures as low 
as 0.1 psi and people will be subject to injury from the glass falling from damaged tall 


                                                 
7 Adapted from Glasstone and Dolan 1977; DOD 2001 
8 NATO – AmedP-6(b) 
9 Mines et al.  2000  
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A nuclear detonation is accompanied by a 
thermal pulse.  The thermal pulse intensity at any 
given point will depend on distance from the 
detonation, the height of burst, and on any 
shielding from structures. In general, the thermal 
hazard is greatest in the case of a low-altitude air 
burst. General thermal effects will be less for 
ground bursts resulting from less direct line-of-
sight contact with the energy radiating from the 
detonation. Ground bursts result in a large part of 
the thermal energy being absorbed by the ground 
and any buildings around ground zero. Partial 
and sometimes complete shadowing of the 
thermal pulse and fireball may be provided to 
people inside or behind buildings and other 
structures.  Terrain irregularities, moisture, and 
various aerosols in the air near the surface of the 
earth will tend to reduce the amount of thermal 
energy that is transported at distance. 


buildings.  For a 10 KT explosion, these lower pressure window breakages could occur more 
than 10 miles (16 km) from ground zero.   


Thermal Radiation (or Heat) 
An important effect of a nuclear detonation is the generation of an intense thermal pulse of 
energy (i.e., the nuclear flash).  The thermal effect causes burns to people and may ignite 
certain flammable materials. The potential for fire ignition in modern cities from the nuclear 
thermal effect is poorly understood but remains a major concern.  Fires may be started by the 
initial thermal effect igniting flammable materials. Secondary fires may be started by the 
ignition of gas from broken gas lines and ruptured fuel tanks.   
 
Fires destroy infrastructure, pose a direct threat to survivors and responders, and may 
threaten people taking shelter or attempting to evacuate.  If fires are able to grow and 
coalesce, a firestorm10


 


 could develop that would be beyond the abilities of firefighters to 
control.  However, experts suggest in the nature of modern US city design and construction 
may make a raging firestorm unlikely. 


The SD zone is not expected to be 
conducive to fires because of the 
enormous wind that ensues and 
because flammable sources are buried 
in deep rubble; however, leaking gas 
lines may still ignite.  The MD zone is 
more likely to sustain fires because 
many buildings are expected to remain 
standing, but damage to infrastructure, 
such as blown out windows and 
broken gas lines and fuel tanks, is still 
extensive.  Depending on the 
flammability of various materials and 
distance from ground zero, blast winds 
can either extinguish or fan the 
burning materials.  The LD zone with 
minor infrastructure damage may also 
have fires, but these should be more 
easily contained and mitigated.    


Thermal Injuries 
Close to the fireball, the thermal energy is so intense that infrastructure and humans are 
incinerated. Immediate lethality would be 100% in close proximity. The distance of lethality 
will vary with nuclear yield, position of the burst relative to the earth’s surface, line of sight 


                                                 
10 A firestorm is a conflagration, which attains such intensity that it creates and sustains its own wind system that draws oxygen into the 
inferno to continue fueling the fires.  
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with respect to the fireball, type of clothing being worn, weather, environment, and how soon 
victims can receive medical care.  
 
Thermal radiation emitted by a nuclear detonation causes burns in two ways; direct 
absorption of thermal energy through exposed surfaces (flash burns - see Figure 1.5) or 
indirectly from fires ignited by the burst.  Thermal energy from the burst is delivered to bare 
skin or through clothing to the skin so quickly that burn patterns will be evident and the 
victim will be burned on the side facing the fireball.  Tall city buildings between people and 
the fireball provide substantial shadowing from the burst and reduce the overall flash burn 
impact.  However, people within line of sight of the burst may be subject to burn injuries up 
to two miles away for a 10 KT explosion.  The farther away from ground zero, the less severe 
the burn injury will be for a person. Early treatment can reduce mortality rates among the 
severely burned victims.  
 
The intense flash of light also provides a momentary signal to cover for those a mile or more 
away, if they are sufficiently aware.  The speed of light, perceived as the flash, travels much 
faster than the blast overpressure allowing a few seconds for some people to take limited 
protective measures.  It is anticipated that some injuries (e.g., eye injuries, blast injuries, 
particularly from flying debris and glass) can be prevented or reduced in severity if 
individuals that perceive an intense and unexpected flash of light as described here take 
immediate protective measures, such as getting away from windows, closing eyes, and lying 
flat (e.g., duck and cover). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                 (a)             (b) 


Figure 1.5: Flash burn victims from (a) Hiroshima showing pattern burns (i.e., the dark colored 
material pattern on the victims clothing preferentially absorbed the thermal energy and burned 
the skin), and (b) Nagasaki showing profile burns (i.e., burns around the light colored clothing 


that reflected the thermal energy). 
 
Secondary fires are expected to be prevalent in the MD zone.  Secondary fires will result in 
burns treatable with basic medical procedures, but the health threat will be compounded by 
other injury mechanisms associated with a nuclear explosion. 
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The intense visible light that occurs is 
one of the hallmarks of a nuclear 
explosion; it can be seen from many 
miles away.  Sudden exposures to such 
high-intensity sources of light can cause 
eye injury, specifically to the retina and 
lens. Factors that determine the extent 
of eye injury include pupil dilation, 
spectral transmission through the ocular 
media, spectral absorption by the retina 
and choroid, length of time of exposure, 
and the size and quality of the image. 
Eye injury is a result of not only 
thermal energy but also photochemical 
reactions that occur within the retina 
with light wavelengths in the range of 
400 to 500 nanometers.  


Eye Injuries 
Observation of the thermal flash can result in 
temporary or permanent eye injuries. Temporary 
flash blindness may occur in people who observed 
the flash of intense light energy, even via 
peripheral vision. Flash blindness is a condition 
that results from a depletion of photopigment from 
the retinal receptors. The duration of flash 
blindness can last several seconds when the 
exposure occurs during daylight. The blindness 
may then be followed by a darkened after-image 
that lasts for several minutes. At night, when one’s 
pupils are fully dilated, flash blindness may last for 
up to 30 minutes and may occur up to 15 miles (24 
km) away from the detonation resulting in traffic 
accidents far removed from the damage zones. 
Also, regardless of daylight, retinal photochemical 
reactions can be caused by the ultraviolet part of 
the light spectrum causing eye complications. 
 
Direct observation of the highly intense flash of light from a nuclear detonation can also 
cause macular-retinal burns. Burns of the macula will result in permanent scarring with 
resultant loss in visual acuity, or blindness. Burns of the peripheral regions of the retina will 
produce scotomas (blind spots), but overall visual acuity will be less impaired. These burns 
can occur at distances of several miles under optimal conditions and roughly double in range 
at night.   
 


 


 


Radiation and Fallout 
One of the primary outputs from a nuclear explosion is radiation.  Radiation from a nuclear 
explosion is categorized as initial nuclear radiation (prompt radiation and neutron activation), 
which occurs nearly instantaneously with the flash, and residual radiation, which occurs after 
the initial explosion and is largely associated with radioactive fallout. Initial radiation can be 
an important contributor to casualties, particularly in the SD zone. The intensity of initial 
nuclear radiation, however, decreases with distance from ground zero. This decrease is a 
result of the radial dispersion of radiation as it travels away from the point of detonation and 
the absorption, scattering, and capture of radiation by the atmosphere and buildings. 
Buildings help to block the direct path of initial radiation; however, even if an individual is 
shielded behind buildings, reflected radiation off the atmosphere can still deliver a dose at 


It is anticipated that some injuries (e.g., eye injuries, blast injuries — particularly from 
flying debris and glass) can be prevented or reduced in severity if individuals that 
perceive an intense and unexpected flash of light seek immediate cover. The speed of 
light, perceived as the flash, will travel faster than the blast overpressure allowing a few 
seconds for some people to take limited protective measures. 
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levels that could make people sick or, if the shielding is not thick enough, possibly lead to 
death some weeks or months after the explosion.  In an urban area, it is expected that those 
close enough to receive a lethal dose from initial radiation are likely to receive fatal injuries 
from other mechanisms of the blast.  Moreover, sub-lethal doses of radiation also can induce 
acute health effects. 
 
Fallout is a major source of residual radiation hazard.  During the fission process, 
radionuclides, called fission products, are created. Radionuclides emit dangerous gamma and 
beta radiation. After the explosion, these radionuclides attach to airborne particles of varying 
sizes to form fallout. If the detonation occurs near the earth’s surface, fallout can be 
especially prevalent as the shock wave crushes and loosens thousands of tons of earth and 
urban infrastructure (e.g., buildings, roads, concrete) that can become caught in the fireball.  
Some of this material will be vaporized by the intense heat of the fireball, some will be 
partially melted, and some will remain essentially unchanged, but all of it becomes fallout.    
 
The majority of the radioactivity in fallout comes from radionuclides produced during 
detonation (e.g., uranium or plutonium nuclei splitting apart in the fission reaction). These 
numerous fission radionuclides have widely differing radioactive half-lives ranging from 
fractions of a second to several months or years.11


 


 A smaller contributor to residual radiation 
is induced radioactivity (by activation) of local materials. The absorption of neutrons in 
materials can make them radioactive and cause them to emit beta and gamma radiation. 
These radioactive materials decay in the same manner as fission products. Most importantly, 
neutron activation of materials in the ground and structures in close proximity to ground zero 
also adds to residual radiation.   


As the fallout cloud rises, winds transport radioactive particles from the cloud and carry 
fallout over significant distances downwind. The fallout pattern will be irregular; rarely does 
it form easily predictable deposition patterns.  Winds of varying speed and direction at 
different levels of lower and upper atmosphere push the fireball and the descending fallout 
material in directions that may not be evident from ground-level observation. Therefore, 
ground-level winds alone should never be used to predict the path of fallout deposition.  
 
As a rule, the most hazardous fallout particles are readily visible as fine sand-sized grains. 
However, the lack of apparent fallout should not suggest the lack of radiation; therefore, 
appropriate radiation monitoring should always be performed to determine the safety 
of an area. Fallout that is immediately hazardous to the public and emergency responders 
will descend to the ground within about 24 hours.  The most significant fallout hazard area 
will extend 10 to 20 miles (16 – 32 km) from ground zero (for a 10 KT explosion), but this 
will vary with nuclear yield.  Within a few miles of ground zero, exposure rates in excess of 
100 R/h during the first four to six hours post-detonation may be observed.     
 
The area covered by fallout that impacts responder life-saving operations and/or has acute 
radiation injury potential to the population is known as the dangerous fallout (DF) zone. 


                                                 
11 The radioactive half-life for a given radionuclide is the time for half the radioactive nuclei in a given sample to undergo radioactive 
decay. After two half-lives, there will be one-fourth of the original sample, after three half-lives one-eighth of the original sample, and so 
forth. 
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Unlike the LD, MD, and SD zones, the DF zone is distinguished not by structural damage, 
but by radiation levels. A radiation exposure rate of 10 R/h is used to bound this zone, and 
the DF zone may span across both the LD and MD zones.  While fallout may trigger 
consideration of PAGs hundreds of miles away, the DF zone pertains to near-in areas 
(extending 10-20 miles) where activities that limit acute radiation injuries should be focused.  
Figure 1.6 illustrates the relation of the DF zone to zones LD, MD and SD for three different 
nuclear yields. 


 
 
 
The DF zone is a hazardous area and any response operations within it must be justified, 
optimized, and planned.  It is important that responders refrain from undertaking missions in 
areas where radioactivity may be present until radiation levels can be accurately determined 
and readily monitored.  Responder planning recommendations for the DF zone are provided 
in Chapter 2.  
 
Beyond 20 miles (32 km), sheltering may be warranted to minimize radiation exposure to the 
population.  As a general rule, all should immediately seek adequate shelter to avoid potential 
exposure to fallout prior to any consideration for evacuation. See Chapter 3 for additional 
discussion.   
 
Contamination from fallout will hinder response operations in the local fallout areas and may 
preclude some actions before sufficient radioactive decay has occurred. However, the fallout 
will be subject to rapid radioactive decay and the DF zone will immediately begin to shrink 
in size with time.  Monitoring ground radiation levels is imperative for the response 
community. Combining the measured radiation levels with predictive plume models and/or 
aerial measurement systems can prove invaluable in determining response operations and 
developing protective action decisions.  
 
As stated earlier, radionuclides in fallout decay rapidly.  However, significant decay does not 
necessarily mean low radioactivity.  Because of this rapid decay, the boundary of the DF 
zone changes rapidly in the first few days.  It reaches its maximum extent after the first few 
hours and then shrinks in size, perhaps going from 10 miles (16 km) or more to a mile or two 
in just one day. 
 


 


The most hazardous fallout particles are readily visible as fine sand-sized grains. 
However, the lack of apparent fallout should not suggest the lack of radiation; therefore, 
appropriate radiation monitoring should always be performed to determine the safety of 
an area. Fallout that is immediately hazardous to the public and emergency responders 
will descend to the ground within about 24 hours.   







 


29 
 


 
 


 
 


Figure 1.6: Representative dangerous fallout (DF) zones for 0.1KT, 1.0KT and 10 KT in which 
an early and direct threat from fallout radioactivity exists.  A radiation exposure rate of 10 R/h 


is used to bound this zone. The DF zone will begin to shrink immediately and decrease 
relatively quickly over time. 
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The decay of nuclear weapons fission products is approximated by the relationship,             
Rt = R1t -1.2, where Rt is the gamma radiation dose rate at time t after the explosion (in hours) 
and R1 is the dose rate at unit time (one hour).  A standard rule of thumb for the decay, called 
the 7–10 rule, makes for easy approximations.  This rule states that for every sevenfold 
increase in time after detonation, there is a tenfold decrease in the radiation rate.  Table 1.4 
summarizes relative dose rates at various times after a nuclear explosion. However, there is a 
small fraction of fallout that remains radioactive for many years. The following explanation 
and accompanying Table 1.4 are from The Effects of Nuclear Weapons, by Glasstone and 
Dolan 1977:  
 


“For example, if the radiation dose rate at 1 hour after the explosion is taken as a 
reference point, then at 7 hours after the explosion the dose rate will have decreased 
to one-tenth; at 7x7 = 49 hours (or roughly 2 days) it will be one-hundredth; and at 
7x7x7 = 343 hours (or roughly 2 weeks) the dose rate will be one-thousandth of that 
at 1 hour after the burst. Another aspect of the rule is that at the end of 1 week (7 
days), the radiation dose rate will be about one tenth of the value after 1 day. This 
rule is accurate to within about 25 percent up to 2 weeks or so and is applicable to 
within a factor of two up to roughly 6 months after the nuclear detonation.”  


 
Both responders and the public should be aware that while substantial radioactive decay 
occurs early on, the original radioactivity may be so high that the residual radioactivity may 
still be elevated to hazardous levels, even after several days. 
 


Table 1.4: Example dose rate decay from early fallout tracked as a function of time after a 
nuclear explosion; adapted from Glasstone and Dolan12


 
 


Time (hours) Dose Rate (R/h) Time (hours) Dose Rate (R/h) 
1 1,000 36 15 


1.5 610 48 (2 days) 10 
2 400 72 (3 days) 6.2 
3 230 100 (~ 4days) 4.0 
5 130 200 (~ 8 days) 1.7 
6 100 400 (~ 17 days) 0.69 


10 63 600 (~ 25 days) 0.40 
15 40 800 (~ 33 days) 0.31 
24 23 1,000 (~ 42 days) 0.24 


 
Finally, fallout travels substantial distances beyond the DF zone boundary.  Outside of the 
DF zone radiation levels would not present an acute threat; however, fallout in areas up to 
hundreds of miles away may warrant protective actions (e.g., sheltering and/or evacuation, 
food collection prohibitions, and water advisories).  Fallout deposition at great distances 
(e.g., 100 miles) is dictated by the parameters of winds at altitudes of the fallout cloud. 
Fallout of fine particle size will continue to move on these winds and have a low-level 
continental impact. 
 
To bound the radiation concerns beyond the DF zone, it is necessary to consider radiation 
levels characterized in the context of other radiation emergency planning such as for 


                                                 
12 Glasstone and Dolan 1977 
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radiological dispersal devices (RDDs) and transportation accidents that involve radiation. A 
number of authoritative guidance documents have been produced that cite a zone bounded by 
a radiation dose rate of 0.01 R/h (10 mR/h) and characterize the area as the ‘hot zone.’13


 


 The 
area bounded by 0.01 R/h may be depicted as an area where radioactivity is found, and the 
radiation hazard is lower closest to the 0.01 R/h boundary while and the radiation hazard 
increases approaching the 10 R/h boundary.  In routine radiation emergency response 
entering the zone bounded by 0.01 R/h entails donning appropriate personal protective 
equipment (PPE) and being properly monitored for radiation.  For a nuclear detonation, the 
0.01 R/h line can reach a maximum extent of several hundred miles within hours of the 
incident (see Figure 1.7). Like the DF zone, this zone will shrink in size due to decay after it 
reaches a maximum size (see Figure 1.8). Provided responders take appropriate planning and 
dose monitoring measures, emergency operations can be safely performed within the area 
bounded by 0.01 R/h. The area bounded by 0.01 R/h should raise awareness of all responders 
operating in the zone and result in establishing staging, triage, and reception centers outside 
of this area whenever possible.  


 
 
Figure 1.7. Addition of the 10 mR/h boundary to LD, MD, SD, and DF zones (the zone bounded 


by 0.01 R/h for the 10 KT scenario can extend 100’s of miles at its maximum extent) 
 


 


                                                 
13 ASTM E2601-08 (for radiation emergencies including RDDs); IAEA 2006; NCRP Report 165, 2010 
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Figure 1.8. Time sequenced size of DF zone and 0.01 R/h boundary for the 10 KT ground burst 


scenario 
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Radiation Injuries and Fallout Health Impacts 
A nuclear explosion will produce dangerous levels of initial nuclear radiation to those within 
a ½ mile from ground zero, and radiation from fallout radiation within 10 – 20 miles (16 – 32 
km) downwind. In a fallout zone, external exposure to gamma radiation is the dominant 
health concern, but beta radiation will cause severe tissue damage when fallout material 
remains in contact with unprotected skin resulting in ‘beta burns.’  Excessive radiation dose 
can cause acute health effects (short-term effects), including death, and long-term health 
risks, especially cancer.  Moderate to large radiation doses are known to increase cancer, and 
any radiation dose is assumed to contribute to an increased risk of cancer. Generally, 
radiation doses received over a longer period of time are less harmful than doses received 
instantaneously.  
 
Fallout effects are potentially avoidable unlike initial effects. Close in to the explosion out to 
about 10 to 20 miles (16 – 32 km) from ground zero, unsheltered people could receive acute 
and even lethal radiation doses. The lethal dose (LD50)14


 


 for untreated patients is 
approximately 400 rads (4 Gy). Medical care increases one’s chances of survival up to a dose 
of ~600 rads (6 Gy).  Even with medical care, many victims that receive radiation doses over 
~600 rads (6 Gy) would not be expected to survive.  The time to death for these victims 
ranges from several weeks to a few months.  A simplified acute radiation dose chart is shown 
below (Table 1.5). From this chart, responders will note that if they are subjected to acute 
doses above ~200 rad (2 Gy), they will likely be unable to perform their jobs adequately and 
be at risk of becoming a casualty themselves. Below the range of acute effects, the risk of 
cancer is increased over a person’s lifetime.   


                                                 
14 LD50 refers to the radiation absorbed dose that would prove lethal to 50% of an exposed population without the benefit of medical care.  
LD50 is approximately 350 rad (3.5 Gy).  Some citations report LD50 as 400 rad (4 Gy). 
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Table 1.5: Death from acute radiation exposure as a function of whole-body 


absorbed doses (for adults), for use in decision making after short-terma radiation 
exposure adapted from NCRP, AFRRI, Goans, IAEA, ICRP and Mettler.15


Short-Term 
Whole-Body 


Dose [rad (Gy)] 


 


Deathb from Acute 
Radiation Without 
Medical Treatment 


(%) 


Death from Acute 
Radiation with 


Medical Treatment 
(%) 


Acute Symptoms 
(nausea and 


vomiting within 4 h) 
(%) 


1 (0.01) 0 0 0 
10 (0.1) 0 0 0 
50 (0.5) 0 0 0 
100 (1) <5 0 5 – 30 


150 (1.5) <5 <5 40 
200 (2) 5 <5 60 
300 (3) 30 – 50 15 – 30 75 
600 (6) 95 – 100 50 100 


1,000 (10) 100 >90 100 
aShort-term refers to the radiation exposure during the initial response to the incident. The acute 
effects listed are likely to be reduced by about one-half if radiation exposure occurs over weeks. 
bAcute deaths are likely to occur from 30 to 180 d after exposure and few if any after that time. 
Estimates are for healthy adults. Individuals with other injuries, and children, will be at greater risk. 


 
In zones where acute or lethal doses may occur, attention should be directed towards 
minimizing doses to levels as low as can be achieved to maximize survival under the 
circumstances.  In zones further away and where relatively low radiation doses are observed 
(e.g., from low level fallout only), attention should be given to managing radiation exposures 
with the goal of minimizing cancer risk and other potential long-term effects.  Chapters 2 and 
3 provide more information on radiation dose management and protective actions. 
 
Perhaps the most effective life-saving opportunity for response officials in the first hour 
following a nuclear explosion will be the decision to shelter populations in the expected 
dangerous fallout areas. When individuals remain in nuclear fallout areas unsheltered, the 
fallout deposited on the ground and roofs will lead to an immediate external radiation 
exposure from gamma radiation. The radiation dose from fallout is often referred to as the 
ground shine dose and it will typically be orders of magnitude greater than internal hazards 
resulting from inhalation or ingestion of radioactive material in the DF zone. To mitigate 
internal contamination, respiratory protection for the public, even ad hoc protection (e.g., 
holding a cloth over one’s mouth and nose), is better than no protection at all. Sheltering is 
often associated with life sustaining and protection actions; however, because of the radiation 
present immediately following a nuclear explosion, sheltering in place, especially in the 
immediate hours after the explosion, serves a significant life saving function. 
 
Emergency responder respiratory protection recommendations are provided in Chapter 2, 
“Response Worker Safety.” A number of studies exist for additional guidance.16


                                                 
15 NCRP 2005; DOD 2003; Goans and Wasalenko 2005; IAEA 1998; ICRP 1991; Mettler and Upton 1995 


  


16 Studies include: Cooper et al. 1983a, 1983b; Guyton et al. 1959; Sorensen and Vogt 2001. 
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Fallout exposure can be effectively minimized by taking shelter in a sufficiently protective 
structure. It is critical that pre-incident public education address this protective action 
measure directly with the public. Emergency responders should attempt to transmit shelter or 
evacuation recommendations to the public. In order to follow recommendations and make 
their own decisions, individuals need to understand the shelter adequacy of the shelter in 
which they are located. In times of disaster, people will not be able to discern which shelters 
are more adequate than others. Thus, response planners should implement public messaging 
prior to the disaster. Sheltering and evacuation is the subject of Chapter 3.  
 
Many people will need at least rudimentary decontamination when they arrive at a location 
where they choose for shelter.  Effective decontamination of people from fallout is 
straightforward (i.e., remove clothes and shower). If contamination is not brushed or washed 
off, it can cause beta burns to the skin.  If responders find themselves caught in an area 
during active fallout from the plume, they should find suitable shelter and then brush each 
other off.  Decontamination needs will place additional constraints on responder resources.  
Planners need to collaborate with the various agencies regarding who will provide general 
screening and decontamination for people and their pets before they arrive at shelter 
locations. Mass decontamination of populations can involve sending people home or to an 
alternate location to change clothes and shower. This subject is addressed in Chapter 5. 
 
Finally, the population must be warned about the hazards from ingesting fallout in the 24-48 
hours when they may be in the DF zone. This includes water that may have collected fallout 
as well as foodstuffs. Doses from ingestion are potentially high if no consideration is given to 
avoiding it. 
 
 
 
 
 
 


Combined Injuries 
Nuclear explosions produce thermal, blast, and radiation injuries that will often occur in 
combination. Research has led to the finding that the prognosis of patients suffering from 
both radiation and traumatic injuries (including burns) will be worse than the prognosis of 
patients suffering the same magnitude of either trauma or radiation exposure alone.  For 
example, the lethality of a radiation dose of ~400 rad (4 Gy) in an untreated populations with 
compounding injuries may be reduced to as low as 250 rad (2.5 Gy). Combined-injury 
patients who have received significant, but less than lethal, radiation doses (100 to 200 rads, 
or equivalently, 1 to 2 Gy) will also require more support than those who have traumatic 
injuries alone. See Chapter 4 for greater detail. 
 


 
Blast, thermal, and radiation injuries in combination will result in worse prognoses for 
patients than only sustaining one independent injury.  


 


The most effective life-saving opportunities for response officials in the first 60 minutes 
following a nuclear explosion will be the decision to safely shelter people in possible 
fallout areas. Because of the unique nature of radiation dangers associated with a nuclear 
explosion, the most lives will be saved in the first 60 minutes through sheltering in place. 
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EMP 
A phenomenon associated with a nuclear detonation called electromagnetic pulse (EMP) 
poses no direct health threat, but can be very damaging to electronic equipment.  EMP is an 
electromagnetic field generated from the detonation that produces a high-voltage surge. This 
voltage surge can impact electronic components that it reaches.  The EMP phenomenon is a 
major effect for large bursts at very high altitude, but it is not well understood how it radiates 
outward from a ground level burst, as considered in this guidance, and to what degree it will 
damage the electronic systems that permeate modern society.  Although experts have not 
achieved consensus on expected impacts, generally they believe that the most severe 
consequence of the pulse would not travel beyond about 2 miles (3.2 km) to 5 miles (8 km) 
from a ground level 10 KT explosion. Stalling of vehicles, communications equipment (cell 
towers, ect.) electronics destroyed or disrupted, computer equipment electrical components 
destroyed, control systems electrical components destroyed, water and electrical system 
control components destroyed or disrupted, and other electronic devices damage could result. 
Another EMP phenomenon called source-region EMP may lead to conductance of electricity 
through conducting materials (e.g., pipes and wires) and could cause damage much farther 
away, but this subject requires further research and analysis.  Because the extent of the EMP 
effect is expected to occur relatively close to ground zero, other effects of the explosion (such 
as blast destruction) are expected to dominate over the EMP effect.  Equipment brought in 
from unaffected areas should function normally if communications towers and repeaters 
remain functioning. 
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KEY POINTS 
 


1. The goal of a zoned approach to nuclear detonation response is to save lives, while managing 
risks to emergency response worker life and health. 


2. Response to a nuclear detonation will be provided from neighboring response units; 
therefore, advance planning is required to establish mutual aid agreements and response 
protocols. 


3. Radiation safety and measurement training should be required of any workers that would be 
deployed to a radiation area. Response teams should not enter affected areas without first 
confirming the level of radioactivity in the area they are entering. 


4. Most of the injuries incurred within the light damage (LD) zone are not expected to be life 
threatening. Most of the injuries would be associated with flying glass and debris from the 
blast wave and traffic accidents. The benefits of rescue of ambulatory survivors in the LD 
zone are low. If injured survivors are able to move on their own, emergency responder 
actions should focus on directing citizens to medical care or assembly shelters and 
proceeding towards the moderate damage (MD) zone where victim rescue will be needed 
most. 


5. Responders should focus medical attention in the LD zone only on severe injuries and should 
encourage and direct individuals to shelter in safe locations to expedite access to severely 
injured individuals. 


6. Response within the MD zone requires planners to prepare for elevated radiation levels, 
unstable buildings and other structures, downed power lines, ruptured gas lines, hazardous 
(perhaps airborne) chemicals, sharp metal objects, broken glass, and fires.   


7. The MD zone should be the focus of early life-saving operations. Early response activities 
should focus on medical triage with constant consideration of radiation dose minimization.  


8. Response within the severe damage (SD) zone should not be attempted until radiation dose 
rates have dropped substantially in the days following a nuclear detonation, and the MD zone 
response is significantly advanced.  All response missions must be justified to minimize 
responder risks based on risk/benefit considerations built into worker safety. 


9. In physical locations where the dangerous fallout (DF) zone overlaps the LD or MD zones, 
response activities should be guided by the potentially lethal radiation hazard of the DF zone. 


10. The most important mission in the DF zone is communicating protective action orders to the 
public. Effective preparedness requires public education, effective communication plans, 
messages, and means of delivery in the DF zone. 


11. Urban search and rescue operations will be most efficiently and effectively engaged in non-
radiologically contaminated areas of the MD zones. 


12. Decontamination efforts should be limited to those locations that are absolutely necessary to 
use or occupy to accomplish life saving, including emergency infrastructure and 
infrastructure that might facilitate life saving (e.g., emergency gas line shutdown). 


13. Decontamination of critical infrastructure should be initiated only when basic information 
becomes available regarding fallout distribution, current and projected radiation dose rates, 
and structural integrity of the elements to be decontaminated.  


14. Standard health physics instruments and alternative radiation detection systems can be used 
to enhance detection capabilities. 


15. All radiation detection systems should be used within their functional limits and design 
specifications. Also, responders may need additional training to use systems with which they 
are familiar in new situations. 


 


 


Chapter 2 - A Zoned Approach to Nuclear Detonation 
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Overview 
As stated in Chapter 1, defining zones can be a useful approach to planning and executing a 
response, including predicting casualties and medical needs, determining where to locate staging 
areas, determining incident management requirements, assessing potential worker hazards, 
determining how to access affected areas, and prioritizing mission objectives especially for 
medical triage. The zones in this recommended approach are based on visual indicators of 
physical damage and on radiation levels that will need to be determined in the field. The basic 
zones were described in Chapter 1 and their use is elaborated here.  
 
While not a focus of this document, establishing communications after a nuclear explosion is 
expected to be difficult due to local damage to communications infrastructure, and potentially 
damaging electromagnetic pulse (EMP).  Communications among responders will be critical to 
effective response operations, and local planners are encouraged to consider emergency 
communications systems that may be utilized in the wake of a catastrophic incident.  The ability 
to communicate directly to the public is also essential, and may be critical to saving lives after a 
nuclear explosion. 
  
While presented generically here, response planning must be done on a city-specific basis using 
city-specific impact assessments.  The priority of saving lives is emphasized together with 
protecting emergency response workers. In each case, the guiding principle when performing a 
response is to ensure that the overall benefits (primarily lives saved) outweigh the risks 
(primarily risks to response worker life and health).  The guiding principle for planning a 
response action is to optimize the response by maximizing the total benefits expected and 
minimizing the total risk (radiation and non-radiation risks) to the responder.  Thus, the risk-
benefit balance must address not just a single mission under consideration, but the need for 
responders to continue response missions for days to come as the response progresses. 
 


 


Zoned Approach to Response 
The physical and radiological (fallout) impacts of nuclear explosion may be extensive making 
local response to the incident particularly difficult.  Responder units within one or two miles 
from ground zero at the time of a nuclear explosion may be compromised or completely 
nonfunctional. However, response capabilities more than five miles away from ground zero are 
likely to be only nominally affected by blast and EMP and should be able to mobilize and 
respond, provided they are not within the path of dangerous fallout levels.  Therefore, response 
capabilities and resources may be mostly provided by neighboring boroughs, suburbs, cities, 
counties, and States through mutual aid agreements or other planning mechanisms.  Some 
neighboring response capabilities, however, will be directly affected by fallout and advised to 
shelter until dose rates have fallen.1


 


 Response personnel should not enter lethal dose zones for 
any reason. Regional response planning in advance of a nuclear explosion is imperative to 
maximize response efficacy. 


                                                 
1 In the scenario being considered here, a ground level nuclear explosion will generate a large amount of dangerous fallout.   


The goal of a zoned approach to nuclear detonation response is to save lives while also 
managing risks to emergency response worker life and health.  
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The hazard from high radioactivity is an ever-present threat for responders and survivors in the 
early post-detonation time period.  Radioactivity cannot be seen or felt; it must be detected and 
measured with specialized equipment capable of measuring high levels of radioactivity 
consistent with a nuclear detonation.  All radiation detection systems should be used within their 
functional limits. Radiation safety and measurement training should be required of any workers 
deployed to radiation areas. Response teams should not enter affected areas without first 
confirming the level of radioactivity in the area they are entering.  The selection of radiation 
detection equipment is addressed in the last section of Chapter 2.  
 


 
 
 
Planners and responders should remember that dose rates will be decreasing significantly in the 
first 48 hours. The level of radioactivity will need to be monitored periodically to properly 
characterize the changing hazard.  Federal assets to support radiation monitoring will become 
available in the early days following a nuclear explosion, but local responders will be operating 
without substantial Federal support on the ground for approximately 24 to 72 hours. Beginning 
15 minutes to 1 hour after a nuclear detonation, the Department of Homeland Security (DHS) led 
Interagency Modeling and Atmospheric Assessment Center (IMAAC) will begin to provide 
plume and fallout projections to Federal, State, and local authorities. Under the National 
Response Framework, the IMAAC “provides a single point for the coordination and 
dissemination of Federal dispersion modeling and hazard prediction products that represent the 
Federal position” during actual or potential incidents.2


Response Functions and Priorities 


  The Department of Energy (DOE) 
National Atmospheric Release Advisory Center serves as the operations hub for the IMAAC. 
IMAAC fallout maps provide guidance on potentially contaminated areas and impacted 
populations and are useful for planning radiation monitoring. As the response continues, IMAAC 
uses field data to refine model predictions, reducing the degree of uncertainty in the estimated 
impacts. Other DOE assets will begin arriving in 24 – 72 hours including Radiological 
Assistance Program (RAP) teams and Federal Radiological Monitoring and Assessment Center 
(FRMAC) resources that can aid with actual measurements of radiation. IMAAC cooperates 
closely with the FRMAC to provide updated maps of estimated dose and dose rates. 


Response teams that may use a zoned response approach to nuclear explosion response include 
radiation assessment support teams, police and fire fighters, emergency medical personnel, 
search and rescue teams, Hazmat teams, engineering response teams,3


                                                 
2 http://imaacweb.llnl.gov 


 medical triage units, and 
response support functions. The main objective of early response is the preservation of life.  
While the life-saving objective is aimed at the general public, the safety and health of response 


3 The term engineering response teams is used here to include teams of workers tasked with clearing rubble and debris from transportation routes, 
repairing critical transportation infrastructure, stabilizing damaged utilities (e.g., gas, electric, and water), assessing structural damages to 
buildings, bridges, and other structures, and other critical engineering-related tasks. 


Radiation safety and measurement training should be required of any workers that could 
potentially be deployed to a radiation area. Response teams should not enter affected areas 
without first confirming the level of radioactivity in the area they are entering. 


Response to a nuclear detonation will largely be provided from neighboring response units; 
therefore, advance planning is required to establish mutual aid agreements and response 
protocols.  
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workers is also essential.  Response plans must be optimized to maximize the benefits while 
minimizing the total risks to the responders, including protecting responders and maximizing 
responder resources available for the duration of the response.  Security of medical facilities and 
supplies should also be considered in planning. During the first hours and days after a nuclear 
attack, as many as one hundred thousand4


 


 individuals may live or die depending on their ability 
to choose appropriate protective actions and on the ability of responders to treat injuries, fight 
fires, and protect people from lethal exposures to radiation.   


A number of nuclear explosion effects, as described in Chapter 1, severely hinder life-saving 
missions.5


 


  Successful execution of life-saving and other critical response missions, such as 
search and rescue and fire fighting, is determined in part by the incident area conditions.  Area 
access for such missions is likely to be severely hindered by debris and rubble, fire, smoke and 
dust, stalled and crashed automobiles, and downed power lines. Fire fighting may be hampered 
or prevented by low or no water pressure. Worker safety concerns will affect response planning 
and mission execution.  Planning for response in impacted areas according to zones (by type and 
magnitude of physical impact and level of radiation) will help planners optimize response asset 
allocation and deployment of resources to most effectively support the life-saving activities.  For 
example, rapid deployment of street clearing equipment may be needed to allow access to areas 
where medical triage is a priority, or to open critical access routes for other key missions.  
Likewise, engineering teams and utility crews may be needed to stabilize structures and shut off 
utilities, such as water, gas, and power lines before fire, search and rescue, or medical teams can 
enter. Also, the development of a response plan that depends on contracted services will need to 
clarify what contractors can and cannot do.  A clear understanding of the contractors’ capabilities 
will allow for a better understanding of what a true response time will be following a disaster. 


Preparing for these incidents is always difficult, but prearranged agreements and arrangements 
may help to ease the initial hours of confusion.  Some examples include the use of Memorandum 
of Understandings (MOUs) that allows for a neighboring jurisdiction to assume control of the 
damaged locality’s operational duties.  One example may include roadway network monitoring 
through access to transportation management centers.  Another example would be the 
availability of pre-staged resources, including equipment needed to remove rubble, shore up 
infrastructure, and stabilize utilities. 
 
The nature and magnitude of impacts provide indicators for prioritizing search and rescue and 
medical triage missions.  For example, close to ground zero the likelihood of survivable victims 
is very low and the total risk (radiation and physical hazards) to responders is very high. Other 
zones will have varying proportions of injured people, and varying degrees of injury, thus 
providing rough indicators where limited resources may be best deployed.  Planning response 
activities by zones based on the magnitude and type of impact, expected casualties and the risks 
to responders will help planners set priorities to realize the greatest number of lives saved for the 
lowest total risk to the response force.  
 
Finally, high radiation from fallout may overlay zones with heavy physical impacts as well as 
outlying areas with no physical impact at all.  Therefore, planning in these zones must account 
for heavy, moderate, or light damage and no damage at all, depending on the distance from 
                                                 
4 In some computer simulated high-density urban scenarios, several hundred thousand people may be at risk of death following a 10 KT nuclear 
explosion where effective planning and response actions could save many of them. 
5 A life-saving mission is geared toward rescuing a survivable victim, or executing functions that lead to the preservation of life, such as fighting 
fires that threaten populations. 
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ground zero along the path of fallout deposition.  Before work is performed in any fallout 
impacted area the radiation levels must be carefully assessed. In Chapter 1, four zones were 
described based on the magnitude of physical damage and radiation levels associated with 
fallout.  Emergency response operations should be planned using these four zones.   
 
It is important to note that the National Incident Management System and National Response 
Framework will remain the overarching strategies for emergency management, and State and 
local officials should plan consistent with these frameworks.  However, State and local 
frameworks will provide the structure for the response organization. 
 
LD Zone Response  
In the Light Damage Zone (LD zone), damage is caused by shocks, similar to a those felt from a 
thunderclap or sonic boom, but with much more force.  Although some windows may be broken 
over 10 miles (16 km) away, the injury associated with flying glass will generally start to occur 
at overpressures above 0.5 psi, which can be out to about 3 miles (4.8 km) from ground zero for 
a 10 KT ground detonation.  This distance is a reasonable estimate of the outer boundary of the 
LD zone.  The damage in this area will be highly variable as shock waves reflect and diffract off 
of buildings, the terrain, and even the atmosphere.   
 
Responders will begin to consistently see broken windows more than 3 miles (4.8 km) from 
ground zero.  The LD zone will require some street clearing of small rubble and debris (e.g., 
shutters, gutters, mail boxes, power lines, glass, and rubbish) and stalled or crashed vehicles.  
Passage deeper into this zone will become increasingly difficult and require heavy equipment 
and debris removal capabilities.  Much of the LD zone may be essentially non-radioactive. 
However, responders should be prepared to encounter elevated radiation. The most hazardous 
radiation levels would be associated predominantly with the major path where fallout deposition 
overlays the LD zone.  
 
The severity of injuries responders will encounter in the LD zone should be relatively light and, 
consist of mostly superficial wounds with occasional flash burns.  Elevated radiation doses from 
initial nuclear radiation and burns from the detonation itself, as described in see Chapter 1, are 
not expected in the LD zone (except where it is overlain by fallout) because of the distance from 
ground zero and the shielding provided by buildings. Injuries are anticipated to result primarily 
from flying glass and debris, falls, and traffic accidents.  Glass and other projectile penetrations 
are expected to be superficial (i.e., about ¼ inch depth) in the torso, limbs, and face. Eyes are 
particularly vulnerable.  As responders proceed inward they will begin to observe an increasing 
frequency and severity of injuries from flying glass and debris, and crush, translation, and 
tumbling injuries.6


 


 Glass alone, depending on where it has entered the body, may present a direct 
threat to life. Hazards to responders are present in this zone, including from glass falling from 
damaged buildings, sharp debris, fire, and structural instability.  Response teams should not enter 
without first confirming the level of radioactivity in the area they are entering. 


 
 


                                                 
6 Translation and tumbling injuries are those incurred when people are thrown about and into solid objects by the blast wave. 
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Responders should expect LD zone survivors to be panicked and confused and to request 
medical assistance.  A small percentage of injured in the LD zone may require emergency care, 
for example, for severe blood loss or injury from a traffic accident.  But, the population as a 
whole in the LD zone is estimated to have a good chance for survival without immediate medical 
attention.  Responders should resist spending time and resources on minor injuries in order to 
maximize the use of medical resources on more critical needs closer in to ground zero.  Response 
actions in this zone should be focused on encouraging individuals to stay safely sheltered so that 
responders can expedite access to MD zone casualties. To accomplish this, responders could 
enlist neighborhood emergency response teams, spontaneous volunteers, and public information 
officers to accompany or help direct injured survivors to medical or assembly points.  
 
It is important to note that the large number of ambulatory casualties coupled with debris on 
usual access roads may result in many responder assets being ‘stalled’ in the LD zone. It will 
take a concerted effort to get follow-on responder resources to keep pushing forward and may 
require street clearing in advance. Stalling should be avoided at all costs. 
 


 
 
 
In summary, the most common non-fallout radiation injuries incurred within the LD zone are not 
expected to be life threatening, which means the overall benefit of rescue actions in this zone is 
relatively low because the number of victims requiring rescue to survive is low. However, a key 
role for responders will be directing people to medical care or, in areas where evacuations may 
be ordered after initial shelter in place, to assembly centers (ACs). Moreover, responders moving 
into the MD zone should encourage ambulatory survivors in the LD zone to assist one another. 
Injuries resulting from traffic accidents are likely to be the most serious injuries in the LD zone. 
As responders penetrate further in towards the MD zone, the number and severity of physical 
injuries will increase, as will the hazards responders will face. 
 
Advancing through the LD zone, the occurrence of shattered windows continues to increase until 
all windows in buildings are blown in, and damage to roofs, doors, trim, and building facades is 
observed. Some lighter buildings will have collapsed.  Injury from flying glass and debris will be 
more severe and serious trauma associated with building structural damage will increase.  At this 
point, responders are entering the MD zone.  
 
MD Zone Response  
While no clear boundary exists, responders may recognize the transition to the MD zone by the 
prevalence of significant building structural damage. The determination is made by ground-level 
observation and/or overhead imagery.  Characteristics of the MD zone include significant 


Most of the injuries incurred within the LD zone are not expected to be life threatening. Most 
of the injuries would be associated with flying glass and debris from the blast wave and 
traffic accidents. The benefits of rescue of ambulatory survivors in the LD zone are low. If 
injured survivors are able to move on their own, emergency responder actions should focus 
on directing citizens to medical care or assembly shelters and proceeding towards the MD 
zone where victim rescue will be needed most. 
 


Responders should focus medical attention in the LD zone only on severe injuries and should 
encourage and direct individuals to shelter in safe locations to expedite access to severely 
injured individuals. 
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structural damage, overturned vehicles, and fires.  In the MD zone, sturdier buildings (e.g., 
reinforced concrete) will remain standing, lighter commercial and multi-unit residential buildings 
may be structurally unstable or collapsed, and many wood framed and brick residential structures 
will have collapsed.  Some telephone poles and street light poles may be blown over.  Substantial 
rubble in streets from damaged buildings and crashed and overturned vehicles should be 
expected and will make evacuation and passage of rescue vehicles very difficult or impossible 
without street clearing by heavy equipment and debris removal capabilities.  Within the MD 
zone, broken water and utility lines (e.g., gas, electricity, and communications) and numerous 
fires should be expected.   
 
Fire is expected to be a major threat to survivors.  Fire was a major cause of death in the nuclear 
attack on Hiroshima in which a raging firestorm occurred; however, experts suggest that 
differences in modern US city design and construction make a similar firestorm unlikely.  Yet, 
fires in tall office buildings can still lead to high concentrations of fatalities.  Water pressure for 
firefighting will be a major concern if utility systems are damaged, and trained engineering 
teams would be required to stabilize them.  This challenge may take many hours as rubble in the 
streets will make access difficult or impossible without concerted street clearing and debris 
hauling efforts.  
 
The MD zone is expected to have the highest proportion of ‘survivable victims’ who require 
medical treatment.7


 


  The greatest opportunity to effect life-saving in the MD zone is in areas not 
affected by fallout (i.e., where the DF zone is not overlapping the MD zone - see Figure 1.6).  
Early response activities in non-, or low-radioactivity areas should prioritize and facilitate 
prompt access, fire suppression, and delivery of search and rescue and medical care in the MD 
zone.  Responders should avoid the dangerous fallout (DF) zone in the first 12 hours except to 
implement shelter or evacuation orders as appropriate.  This approach will help maximize life-
saving while reducing the risks to the responder workforce. 


The need for search and rescue will far exceed the resources that will likely be obtainable. 
Search and rescue missions should be practicable in the MD zone, and may target locations with 
high likelihood of multiple survivors, or with special populations (e.g., schools or hospitals), or 
in discrete locations such as tunnels and subways.  As a result of the extent of impacts and 
hazards, an effective MD zone response will require well-planned, expeditious actions to 
maximize saving lives while minimizing the total risk to the responders.  Therefore, early 
response planning should focus on facilitating MD zone medical triage; this includes such 
operations as road clearing, search and rescue, extraction, and establishing staging and triage 
sites.   
 
The MD zone presents significant hazards to response workers, including elevated radiation 
levels, unstable buildings and other structures, downed power lines, ruptured gas lines, hazardous 
chemicals, asbestos and other particulates released from damaged buildings, and sharp metal 
objects and broken glass, for which consideration and planning is needed. Fires fed by broken 
gas lines, ruptured fuel tanks, and other sources will be prevalent and may pose a significant 
danger to both survivors and responders. Visibility in much of the MD zone may be low for an 
hour or more after the explosion resulting from dust raised by the shock wave and from collapsed 


                                                 
7 Survivable victims are those individuals who will survive the incident if a successful rescue operation is executed, and will not survive the 
incident if the rescue operation does not occur. 
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buildings. Low visibility may be exacerbated and extended in duration because of smoke from 
fires.    
 
Radiation levels in the MD zone may be very high, especially in the first hours after the incident, 
even up wind of the apparent direction of the fallout plume.  High latent radiation may be a result 
of local deposition of fallout.  Where the primary path of fallout deposition (the DF zone) crosses 
the MD zone, radiation levels are expected to be very high and pose an immediate danger for 12 
hours or more.  Responders advancing into a zone should always have at least one person with 
them who has radiation instruments, personal dosimeters, and the additional responsibility of 
ensuring that his team has adequate monitoring and advice. A mission into a radioactive zone 
should always have a benefit that justifies the anticipated total risks (radiation, fire, rubble, 
collapse, explosions, etc.) to response workers.   
 


 
 
 
The MD zone should be the focus of nuclear explosion emergency response efforts, with the goal 
of managing the impacted scene through aggressive rubble removal and site access, fire 
suppression, and structural and utility stabilization, in order to facilitate expeditious search and 
rescue and medical triage.  On a city-specific basis, response planners should develop plans for 
MD zone response that includes:  
 


• Establishing nuclear emergency response procedures that maximize rescue operations 
focused on survivable victims  


• Minimizing the total risk to responders 
• Organizing neighboring response units (and sharing such plans with the State emergency 


management officials so they will be aware which jurisdictions would be stepping in) 
• Pre-deploying appropriate supplies to locations likely to contain large populations, 


including fallout shelters or subways 
• Deploying radiation assessment teams, engineering response teams (e.g., road clearing, 


debris hauling, and stabilization capabilities), Hazmat, search and rescue teams, medical 
response teams, and law enforcement (to secure the scene)  


 


 
 
 
SD Zone Response 
Once the responder recognizes severe damage to infrastructure, such as complete building 
destruction and high rubble piles completely preventing access, the chance of encountering 
survivors is minimal, and the risk to response workers should be considered prohibitive. 
However, as the overall response progresses, the Incident Commander may consider strategic 
search and rescue operations within the SD zone.  Response within the SD zone should not be 
attempted until radiation dose rates have dropped substantially in the days following the incident, 
and the MD zone response is significantly advanced. At that point, search and rescue efforts may 
focus on massive above ground, or underground structures, that may have maintained structural 
integrity. 


The MD zone should be the focus of early life-saving operations. Early response activities 
should focus on medical triage with constant consideration of radiation dose minimization.  


Response within the MD zone requires planners to prepare for elevated radiation levels, 
unstable buildings and other structures, downed power lines, ruptured gas lines, hazardous 
(perhaps airborne) chemicals, sharp metal objects, broken glass, and fires.   
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DF Zone Response 
Fallout will likely be extensive longitudinally along the path of upper level winds. Locally, 
fallout may exhibit significant spread as a result of lower level wind patterns. High levels of 
radiation from fallout pose a direct threat to survivors and response workers.8


 


  With the rapid 
settling of the larger particles, the footprint of the DF zone, including the area with a sufficiently 
high dose rates to produce acute radiation syndrome (ARS), will be defined within 1-2 hours. 


In the DF zone, fallout particles may be visible as fine sandy material, either actively falling out 
as the plume passes, or visible on clean surfaces (such as the top of an automobile).  Visible 
fallout provides strong evidence of dangerous levels of radioactivity.  However, fallout may not 
be noticeable on rough or dirty surfaces, and there is no method to reliably estimate radiation 
dose rates based on the quantity of visible fallout.  Therefore, visible fallout may be used as an 
indicator of an immediate radiation hazard, but the lack of apparent fallout does not indicate a 
safe area, and should not replace appropriate radiation measurements.  
 
The National Council on Radiation Protection and Measurements (NCRP) has recommended 10 
R/h as a nuclear-explosion fallout zone delimiter, stating responders should, “Establish an inner 
perimeter at 10 R h-1 exposure rate (~0.1 Gy h-1 air-kerma rate).  Exposure and radioactivity 
levels within the inner perimeter have the potential to produce acute radiation injury and thus 
actions taken within this area should be restricted to time-sensitive, mission-critical activities 
such as life-saving”.9


 


  Thus, the perimeter of the DF zone is defined by an exposure rate of 10 
R/h.  The 10 R/h point would normally indicate that workers should return to a safe area unless 
they are undertaking a sufficiently justified mission; that is a mission with a benefit that justifies 
the anticipated radiation dose (other potential responder hazards would be additive).  This 
exposure rate also indicates that much higher rates may be nearby and is useful for making 
shelter/evacuation decisions. See Chapter 3 for additional discussion.   


Dangerous levels of fallout are expected in the MD and LD zones as well as areas beyond that 
are otherwise unaffected, for example 10 to 20 miles (16 – 32 km) from ground zero (see Figure 
1.6).  Lower level fallout will continue for a hundred miles or more (see Chapter 3 for downwind 
shelter and evacuation planning recommendations).  As stated in Chapter 1, the highest hazard 
from fallout occurs within the first four hours to six and continues to drop as the fission products 
decay.  As radioactivity levels drop, the DF zone will steadily shrink in size. The 7–10 rule, 
described in Chapter 1, is a useful rule-of-thumb for estimating radiation dose rates after a 
nuclear explosion.  Officials and responders should not rely on the 7–10 rule in lieu of actual 
measurements when sending responders into radioactive areas, but it is a useful indicator of the 
relative radioactive decay in a given area.   
 
                                                 
8 The other source of residual radioactivity after a nuclear explosion is induced radioactivity in materials (e.g., construction materials, rock, and 
soil) resulting from neutron absorption.  Generally, in the scenario being considered here, significant neutron activation will not occur beyond the 
SD zone.  Activation radioactivity decays rapidly similar to the decay rate for fallout.   
9 NCRP 2005 


Response within the SD zone should not be attempted until radiation dose rates have dropped 
substantially in the days following a nuclear detonation, and the MD zone response is 
significantly advanced.  All response missions must be justified to minimize responder risks 
based on risk/benefit considerations built into worker safety plans. 
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The most important mission in the DF zone is communicating protective action orders (e.g., 
sheltering or evacuation) to the public. Generally, the recommendation action is that the public 
should seek and remain in a robust shelter until advised otherwise to avoid exposure to fallout.  
This is a critical temporary action that is necessary until the affected population can be evacuated 
in a safe and orderly fashion.  Preparedness planning and effective communication plans, 
messages, and means of delivery will be the key to survival for many in the DF zone.   
 


 
 
 


 
 
 
Radiation exposure rates in high-fallout areas can reach hundreds if not thousands of R/h, 
delivering doses that are fatal. Therefore, Incident Commanders should use great discretion in 
sending workers into highly radioactive areas, and planning and training are critical to successful 
post-nuclear response.  Allowing time for radioactive decay of fallout significantly improves the 
ability to respond safely.  When planning response in highly radioactive zones, the time for 
decay must be weighed against the urgency of saving lives or related missions.  In the most 
critical time period for casualties, the first hours after the explosion, radiation is also highest.  
Responders must also consider the added radiation dose evacuees would incur in an attempt to 
vacate the area; in some cases, the evacuation could push evacuee’s total dose into the acute 
range.     


Response Worker Safety 
An emergency response worker safety management program will need to be integrated with the 
Safety Officer and into the overall operations.  Essential to minimizing the fatalities, trauma, and 
social impact of a nuclear explosion is the effective and safe deployment of response forces.  
Therefore, emergency response worker safety and health is a key consideration in all response 
planning.  Emergency response workers will be an indispensible, primary resource for the 
response.  For a nuclear detonation, emergency response workers will not only include urban 
search and rescue, fire and police, but  will also include emergency medical technicians, utility 
workers, and other skilled support personnel (such as truck drivers, equipment operators and 
debris contractors) that provide immediate support services during response operations. Besides 
the radiation hazards, these responders may face widespread fires, collapsing structures, 
chemical exposures, smoke/dust inhalation, and numerous other physical hazards.   In general, 
very few emergency response workers have experience working in major disasters that include 
highly radioactive areas. Effective emergency response actions within the damage zones can 
only be accomplished with appropriate planning, responder training, provision and use of 
appropriate personal protective equipment (PPE), and other mission critical capabilities, 
including radiation dosimetry.10


 
 


                                                 
10 The goal of response worker protection is to minimize the total, not just radiation, risk to the response worker.  It must be recognized that in 
some circumstances, the benefits of using PPE are outweighed by the risks.   


In physical locations where the DF zone overlaps the LD or MD zones, response activities 
should be guided by the potentially lethal radiation hazard of the DF zone. 


The most important mission in the DF zone is communicating protective action orders to the 
public. Effective preparedness requires public education, effective communication plans, 
messages, and means of delivery in the DF zone. 
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Beginning about 15 minutes to 1 hour after a nuclear detonation, the IMAAC will be able to 
provide plume and fallout projections to State and local authorities through DHS. The initial 
plume models will be based on meteorological inputs from the local NOAA National Weather 
Forecast Office; and will include inputs such as temperature, humidity, wind speed and direction.   
The initial plume models will be based primarily on predictions; the only incident-specific 
information likely to be available will be wind speed and direction.  Therefore, while initial 
plume models may be helpful in determining the general direction of the fallout plume and assist 
officials in making initial protective action decisions, they will not be adequate for making 
worker protection decisions. Worker protection decisions should be based on measurements 
taken by initial responders and assessed in real time by radiation health physicists. It is critically 
important that any responders entering contaminated areas be supported by personnel equipped 
with and trained in the use of radiation measuring equipment. 
 
Response Worker Safety Strategy  
Most emergency response organizations have a safety and health management program; 
however, no single organization will be able to effectively execute a response and sustain 
resources for the extended nuclear response operations given the vast array of major hazards that 
would be encountered. An emergency response worker safety management program for this 
scenario will need to be integrated into overall operational planning and review the tasks and 
occupations involved in the operations, analyze the overall impact and hazards posed to the 
workers, and establish the necessary protection for the workers.  Worker safety programs should 
adhere to the following principles: 
 


• Justification: Justification is the principle that an action should only be taken if the 
benefits of the action outweigh the total (radiation and non-radiation) risks, or ‘do more 
good than harm.’  For the initial response to a nuclear explosion, the primary mission is 
rescuing survivable victims.  This means that the benefit of the operation is the number of 
survivable victims rescued, and the risk of the operation is the total risk to the responders 
conducting rescue operations. 


• Optimization:  Optimization is a principle that ensures that the magnitude of the 
individual impact (radiation dose, or chemical or physical injury), the number of people 
impacted, and the likelihood of incurring such impacts where these are not certain to be 
received, are kept as low as reasonably achievable.11


• Limitation: Limitation is the principle that radiation doses should be capped.  Limits are 
always established for normal operations, but the Department of Homeland Security has 
published guidance stating that no limits should be required for lifesaving operations 
following major acts of radiological or nuclear terrorism.


  Every effort should be taken to 
maximize the total benefit to the affected populations while minimizing the total 
(radiation and non-radiation) risks to response workers. As already discussed, 
maximizing the number of survivors is accomplished through effective deployment of 
response forces to the region (principally the MD Zone) where most survivable victims 
are expected.   


12


                                                 
11 Modified from ICRP-60. Annals of the ICRP, Publication 60, 1990, p. 29 


  Once operations no longer 
involve emergency lifesaving, limits should follow OSHA regulations for radiation 


12 DHS 2008 
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exposure. Emergency responders should be trained to understand ARS and the limits to 
prevent onset of ARS. 


 
Safety Management Program 
An emergency responder safety management program capable of accommodating the hazards 
and demands of a nuclear response should be established. The safety management program 
should include SME on behavioral health, and worker health should explicitly include 
psychological health.  During an incident, local responders would need to establish a base-level 
program early on that would expand as more response organizations arrive.  The safety 
management program will also need subject matter experts on the safety precautions necessary 
for the vast array of radiological, chemical, fire, and physical hazards.  The challenges of the 
safety management program will be to assess hazards accurately and to track and analyze 
radiation dosimetry for those responders who have entered the impacted area and provide this 
information back in a timely manner for making future operational decisions.  
 
Since radiation cannot be seen, felt, or smelled, an area may appear safer than it really is and the 
urgency of the situation may tempt some to recklessly enter highly radioactive areas. The 
Incident Commander must ensure this does not occur. Neither can the radiation exposures of 
workers be determined by atmospheric modeling products of the IMAAC or the environmental 
monitoring performed by the FRMAC.  Worker health and safety monitoring will need to 
address the specific hazards to which each responder is subject.  Each individual responder will 
ideally be equipped with radiation dosimeters, but at a minimum, one member of a team should 
carry a dosimeter for the team.  Chemical exposure monitoring may also be necessary.   
 
Components of the emergency responder safety management program may include the 
following: 
 


• Hazard risk assessments for each operation to minimize total risk (radiation 
exposure and other risks) during the response  


• Worker safety and health monitoring capability 
• Personal Protective Equipment (PPE) 
• Dosimetry, including alarming dosimeters, that can read very high doses 
• Data management to track responders and their accumulated radiation doses and 


other health data  
• Training for high hazard environments similar to a nuclear explosion 
• A long-term medical and behavioral health surveillance program 


 
The DHS Guidance13 provides radiation emergency worker guidelines, referencing the EPA 
1992 Manual of Protective Action Guides and Protective Actions for Nuclear Incidents.14


 


 The 
DHS Guidance states:  


“EPA’s 1992 PAG Manual states that “Situations may also rarely occur in which 
a dose in excess of 25 rem for emergency exposure would be unavoidable in order 
to carry out a lifesaving operation or avoid extensive exposure of large 
populations.”  Similarly, the NCRP and ICRP raise the possibility that emergency 
responders might receive an equivalent dose that approaches or exceeds 50 rem 


                                                 
13 DHS 2008 
14 EPA 1992 
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(0.5 Sv) to a large portion of the body in a short time (NCRP 1993; ICRP 1996).  
If lifesaving emergency responder doses approach or exceed 50 rem (0.5 Sv), 
emergency responders must be made aware of both the acute and the chronic 
(cancer) risks of such exposure.”  


 
The DHS Guidance was developed for a wide range of possible terrorism scenarios, from a small 
radiological dispersal device (RDD) that may impact a single building to an improvised nuclear 
device (IND) that could potentially impact a large geographic region.  The Guidance does not 
give strict dose or dose rate limits, but provides recommendations and decision points at which 
emergency responders should be made aware of the risks they are about to incur, have the 
training necessary to understand that risk, and consent to progressively higher radiation doses.  
 
The decision to execute a rescue mission must consider multiple factors.  Two of the most 
important are the ratio of health benefit to health risk of the operation and the second is the 
ability of the responders who performed in the mission to continue response operations for the 
duration of the incident response.  Initially, these decisions must be made with limited field data 
and information, under duress and time pressure, and by nature involve considerable judgment 
on the part of the Incident Commander.  The first criterion (benefit/risk) is the most important 
because it is the primary determinant of whether the mission can proceed.  
 
Response Health-Benefit – Life-Saving Missions 
To make on-scene responder deployment decisions, the Incident Commander will need to assess 
radiological, chemical, fire, and physical hazards to best extent possible.  However, situational 
awareness will initially be poor, and though there may be a degree of overall coordination, a lot 
of the strategic and tactical decisions will be up to the on-scene personnel.  Advance preparations 
will help; for example, plans for mobilizing and deploying radiation measurement teams and 
knowing how to access plume model projections and overhead imagery rapidly to pass that 
information to the incident scene will assist in response decisions.  It may be much more difficult 
to determine whether a particular mission warrants the risk it poses to response workers.  The 
mission is the benefit to be achieved; for example, US&R search and rescue operations to save 
trapped people or extinguishing a fire that threatens lives.  The challenge is determining whether 
the ‘benefit’ merits the ‘risk.’ 
 
Both responders and survivors are at risk; both may face hazards that pose immediate risk of 
acute injury or death and long-term chronic risks, primarily from increased risk of cancer from 
radiation or chemical exposure (radiation is exemplary here).  The disparity in the consequences 
between acute injuries or death and long-term cancer makes a direct comparison of health risks 
difficult.  Ideally, total mortality would be used as the index of health risk, meaning one would 
directly consider the estimated acute risk of death and the estimated delayed risk of cancer death 
for both responders and victims.   
 
The following methodology is a simple approach to crisis decision-making when data are scarce 
and does not account for all risk/benefit factors.  It is recognized, for example, that mortality is 
only one of many indices of health that could be considered.  It is also acknowledged that 
immediate fatality is vastly different from delayed mortality (for example, from cancer 30 years 
later).  The endpoint of interest here is the benefit-to-risk ratio for crisis decision-making, and 
not a definitive estimate of health detriment.   
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This methodology uses group risks versus individual risks to estimate risk and benefit. The 
primary objective is to ensure that the total detriment resulting from the response action 
(radiation and the other health risks in the operation) does not exceed the total benefit (lives 
saved).   
 
For lifesaving operations, there are two populations of interest – survivable victims and response 
workers. 15


 


  The total mortality risk for response workers or victims can be expressed as the sum 
of the non-radiation operational mortality risks (such as fire, falling debris, vehicle accidents, 
etc.) and the mortality risks from acute radiation dose.  A third mortality risk, the fatal cancer 
risk from radiation exposure, may also be considered if time allows, but long-term cancer fatality 
risk may be difficult to factor in under the duress of a nuclear response.   


For this simplistic methodology, the health benefit of a rescue operation is the number of victims 
saved by the rescue effort.  The health risk is rescue worker mortality (immediate and delayed).  
The benefit to risk ratio is the ratio of victim lives saved to the responder lives lost for a 
particular response course of action.  However, the Incident Commander should also minimize 
the total radiation dose to the response workers in order to make the maximum use of scarce 
worker resources in a prolonged high demand incident. Therefore, the decision is not always 
determined by a simple benefit/risk ratio.   
 
Example questions the Incident Commander should ask in making high risk response operational 
decisions include: 
 


1. Are there victims to be rescued; what level of confidence do you have that there are 
survivable victims? 


2. How many survivable victims are there? 
3. What is the likelihood of a successful rescue mission (victims are saved)? 
4. How many response workers are needed to execute the mission? 
5. What are the hazards response workers will encounter? 
6. How many response workers would be placed at potentially lethal risk? 
7. Does the benefit (potential lives saved) merit the risk (of death) to response workers? 
8. What are the physical resource implications of the mission; are the appropriate resources 


available, and is the quantity adequate to sustain further response efforts? 
9. Are there more critical missions evident that would take precedence? Or other rescue 


missions where there is a greater likelihood of survivable victims and less risk to 
workers? 


10. Would the impact of the mission on responders (injury, high radiation dose, or death) 
compromise the extended incident response? 


 
State and local emergency response officials should use these guidelines to develop specific 
operational plans and response protocols for protection of emergency response workers.  It is 
essential to ensure that emergency workers are trained to perform high risk missions, and have 
full knowledge of the associated risks prior to initiating any emergency action. Having adequate 
training is also necessary for emergency response workers to give informed consent.  Indeed, 
above 5 rem (0.05 Sv), the normal occupational annual dose limit, worker participation should 
proceed only on a voluntary basis, and in full comprehension of the risks they are taking.  In 


                                                 
15 A survivable victim is an individual that will survive the incident if a successful rescue operation is executed and will not survive the incident if 
the rescue operation does not occur. 
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particular, careful consideration must be given to conducting search and rescue operations in 
regions of very high radiation were the likelihood of survivors eventually succumbing to ARS is 
high. Such efforts may not represent the best use of limited search and rescue resources.  Finally, 
it is also essential that emergency responders have adequate PPE and other equipment for 
responding to the incident and are provided follow-up medical evaluation, treatment, and health 
monitoring. 
 
During all on-scene operations, Incident Commanders should make every effort to employ the 
‘as low as reasonably achievable’ (ALARA) optimization principle when responding to an 
incident.  Protocols for maintaining ALARA doses should utilize the following health physics 
and industrial hygiene practices: 
 


• Maintain distance from sources of radiation 
• Shield people from the radiation source 
• Minimize the time spent in the contaminated area 
• Use personal dosimeters (radiation badges) and alarming dosimeters to determine and 


keep track of radiation dose 
• Use appropriate decontamination procedures for both responders and survivors 
• Properly select and use respirators and other personal protective equipment (PPE), to 


minimize internally deposited radioactive materials  
 
The National Institute of Occupational Safety and Health (NIOSH) prepared guidance on 
selecting appropriate PPE for response to terrorism incidents involving chemical, biological, and 
radiological incidents.16


http://www.osha.gov/


   OSHA's web site is a resource for emergency response planning and 
action as it provides guidance on the proper use of respiratory protection equipment 
( ). Effective advance planning will help to ensure that the emergency 
worker guidelines are correctly applied and that emergency workers are not exposed to radiation 
levels that are higher than necessary in the specific emergency action. 
 
 


                                                 
16 DHHS 2008 



http://www.osha.gov/�
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US Military Planning 
The US Military has established a system for mission-specific risk-based dose limits that includes 
life-saving activities.  In current doctrine, US military personnel become restricted from ever again 
engaging in operational radiological/nuclear missions once they have exceeded 125 rad (1.25 Gy) 
dose accumulation. Whereas military commanders set their Operational Exposure Guidance (OEG) 
(i.e., dose limits to US troops) at any level in nuclear war, the risk analysis for extremely high-
priority missions, to include life-saving, yields a maximum OEG of 125 rad (1.25 Gy).  For 
operations other than war and also based on mission priorities and risk analysis, military 
commanders limit OEG levels to 75 rad (0.75 Gy) and below.2  
 
2 DOD 2008; DOD 2001 


NCRP’s Commentary 191 provides additional responder guidelines that are applicable for 
consideration in planning for nuclear detonation response. These guidelines only address short-
term (acute or deterministic) effects.  Exposure at these levels can also result in long-term (lifetime 
cancer or stochastic) health effects.  The NCRP guidelines are summarized in Table 2.1.  
 


Table 2.1: NCRP Emergency Responder Guidelines (Adapted from NCRP 
Commentary 191) 


 
CONCEPT VALUE EXPLANATION 


Inner 
Perimeter 


10 R/h Responders should establish an inner perimeter (e.g., an 
operational boundary) at an exposure rate of 10 R/h.   Exposure 
and radioactivity levels within the inner perimeter have the 
potential to produce acute radiation injury and thus actions taken 
within this area should be restricted to time-sensitive, mission-
critical activities such as life-saving. 


Decision 
Dose 


50 rad (0.5 
Gy) 


The cumulative absorbed dose that triggers a decision on whether 
to withdraw an emergency responder from within or near (but 
outside) the inner perimeter is 50 rad (0.5 Gy).   


Responder 
Acute 
Radiation 
Sickness 


>100 rad (1 
Gy) 


Nausea and vomiting are among the earliest clinical signs of acute 
radiation sickness. Nausea and vomiting are symptoms that occur 
as whole-body absorbed doses become high [i.e., >100 rad (>1 
Gy)]. If these symptoms occur during the conduct of activities 
within a radiation area, the affected individual(s) should be 
removed from the area, and provided appropriate medical care.  


ALARA for 
Terrorism 
Incidents 


No value 
assigned 


In a nuclear terrorism emergency, it may be neither practical nor 
appropriate for radiation protection considerations to automatically 
be governed by guidelines applied in more routine scenarios. 
While the fundamental concept of keeping all radiation exposures 
as low as reasonably achievable (ALARA) should still apply, it may 
not be realistic to apply other traditional radiation protection 
guidelines for limitation of radiation dose. The traditional guidelines 
are based on an assumption of low-level exposure over long 
periods, and govern activities and situations that are more 
controllable and are not as critical as those associated with 
responding to a nuclear terrorism incident.  


Radiation 
Control for 
Terrorism 
Incidents  


No value 
assigned 


The approach to worker radiation protection in a terrorism incident 
is based on two considerations: (1) the identification of radiation 
control zones, and (2) the control of the absorbed dose to 
individual emergency responders. The radiation control zones 
segment the site into areas of differing levels of radiation risk by 
using observed exposure rates. The absorbed dose to an 
individual emergency responder governs decisions regarding 
duration (stay time) for various emergency response activities. 


  1NCRP 2005 
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Search and Rescue Operations 
Search and rescue (SAR) operations, specifically urban search and rescue (US&R) operations, 
are anticipated to be critical to lifesaving operations following a nuclear detonation. Initially, 
US&R operations will be most efficiently and effectively engaged in non-radiologically 
contaminated areas of the MD and LD Zones by utilizing visual cues and detected radiation.  
During the early phases of the response, US&R teams should utilize visual cues and detected 
radiation levels to prioritize operations in the MD Zone.  It is not recommended that US&R be 
conducted in the SD Zone until radiation levels have dropped and the MD zone response is 
sufficiently advanced.  It is recommended that US&R operations not be performed in the DF 
zone, including where it overlaps the MD and LD Zones, until dose rates have dropped 
substantially after normally six hours or more. 
 
US&R operations within a contaminated area must be conducted by responders trained in 
radiation protection in accordance with hazardous materials standard operating procedures.  
US&R operations require a multi-disciplinary and multi-agency response due to the 
contaminated environment and should always include a radiation assessment capability. US&R 
operations will be complicated by the presence of other non-radiological hazards due to the 
disruption of utilities and local industrial installations located within the affected areas. Fire and 
deep rubble will hamper US&R efforts.  
 
The benefit/risk analysis performed for deployment of US&R forces should as account for high 
radiation levels, wide spread fires, deep rubble, structural instability, other hazards that threaten 
responders, and will impact responders’ ability to sustain operations throughout the response.  
 
Local jurisdictions should initiate contact with and maintain an awareness of local US&R teams, 
task forces, and hazardous materials teams in their region. Mission-capable resources within the 
State can usually be requested through local mutual aid agreements. Other resources outside the 
State can be requested through the Emergency Management Assistance Compact (EMAC) via 
the respective State emergency management agency. Additionally, FEMA, DOD, and the 
National Guard Bureau maintain resources that could be employed to augment and support the 
US&R mission in a post-nuclear explosion environment.  Request for these resources should be 
made through the respective State emergency management agency. 
 
Urban search and rescue operations will be most efficiently and effectively engaged in non-
radiologically contaminated areas of the MD zones.   


Decontamination of Critical Infrastructure   
In the early phase of response, decontamination of affected areas or infrastructure should be 
limited to those locations that are absolutely necessary to access, utilize, or occupy in order to 
accomplish the life saving mission.  Examples of infrastructure that may need to be 
decontaminated include public health and healthcare facilities, emergency services facilities, and 
transportation and other critical infrastructure (e.g., power plants, water treatment plants, 
airports, bridges, and transportation routes into and out of response areas).  Affected 
infrastructure should be prioritized and radiation exposure rates should be estimated to 
determine whether postponing decontamination is preferable.  Several factors should be 
considered when assessing the need to decontaminate: 
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Operational Guidelines 
Operational Guidelines are pre-derived levels of 
radiation (presented as stay times and 
radionuclide concentrations) that can be 
compared to field radiation measurements to 
quickly determine if Protective Action Guides 
are exceeded and actions for protection of 
workers and the public need to be implemented.   
They can be employed to inform decisions on 
the need for protective actions associated with 
the selection of decontamination approaches to 
facilitate life and property saving measures and 
continued use of critical infrastructure during 
the early and intermediate phases of response. 
(See http://www.ogcms.energy.gov for resource 
information.) 


• The DF zone can involve lethal and non-uniform fallout disposition (‘hot spots’) early 
in the response. Anyone working in areas with significant fallout contamination will 
require real-time radiation measurements and a robust, actively managed personal 
dose-monitoring system. 


• Fallout decays rapidly and it may be preferable to delay decontamination efforts. For 
every sevenfold increase in time after detonation, there is a tenfold decrease in the 
radiation rate. 


• Where possible, facilities or locations outside the fallout footprint (which will extend 
beyond the DF zone) should be used to minimize worker does monitoring and the 
need for secondary decontamination.  These facilities and locations could be available 
immediately and can be expected to be free of contamination. FEMA Continuity of 
Operations Program (COOP) guidance and planning resources 
(http://www.fema.gov/government/coop/index.shtm) can be used as a template for 
local emergency preparedness planners and can help them choose appropriate COOP 
locations that will not be affected by fallout or require decontamination. 


• If decontamination is required in the early hours after a nuclear explosion, local 
responders, who may have had little or no training in radiological decontamination 
methods, may be needed to perform these duties. 


• Gross decontamination methods that are effective, fast, and easy to implement should 
be considered, such as vacuum and water washing technologies.   


• Early in the response, there are few situations where significant gains in avoided dose 
can be achieved through decontamination as opposed to allowing fallout to decay. 
 


Decontamination efforts should be limited to those locations that are absolutely necessary to use 
or occupy to accomplish life saving, including emergency infrastructure and infrastructure that 
might facilitate life saving (e.g., emergency gas line shutdown). 
 
Decontamination of critical infrastructure 
should be initiated only when basic 
information becomes available regarding 
fallout distribution, current and projected 
radiation dose rates, and structural integrity 
of the elements to be decontaminated. In 
this early phase, rather than trying to plan 
the work in detail, it may be desirable to 
choose the best decontamination methods 
based on historical research findings (see 
References) and available resources and 
start using them in where necessary.  It is 
important first to estimate how much 
decontamination is required to use or 
occupy the areas and for how long these 
areas need to be used.    The Incident 
Commander, in coordination with State and 
local officials, must determine what requires 
decontamination and what level of decontamination is necessary.  Consideration should be given 
to the amount of work and operator exposure the decontamination work will entail to achieve 
that goal.  Natural decay of radioactive contaminants should be maximized and accounted for in 



http://www.ogcms.energy.gov/�

http://www.fema.gov/government/coop/index.shtm�
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the dose estimates.  This will help avoid unrealistic expectations of the decontamination effort.  
If the area requiring decontamination is very large and significantly contaminated, and/or if the 
goal is a very low dose rate or level of contamination, it may take an unreasonable amount of 
effort to decontaminate that area by the chosen method. 
 
Decontamination of critical infrastructure should be initiated only when basic information 
becomes available regarding fallout distribution, current and projected radiation dose rates, and 
structural integrity of the elements to be decontaminated. 
 
Early decontamination of infrastructure may be termed ‘gross decontamination’ because the 
purpose should be to remove a substantial portion of contaminant to lower radioactivity in order 
to facilitate use or occupancy of an asset.  Gross decontamination may be best accomplished with 
the simplest technologies. Effective decontamination methods that are easiest to implement will 
use equipment and operator skills that are immediately available in an urban setting.  These 
methods include: 
 


• Vacuuming / vacuum sweeping 
• Fire hosing / rinsing 
• Washing with detergents or surfactants 
• Steam cleaning 
• Surface removal using abrasive media (e.g., sandblasting) 
• Vegetation and soil removal  
• Road resurfacing 


 
In general, more effective methods take longer and require more highly skilled operators.  The 
above methods have been demonstrated to remove 20-95% of existing contamination in various 
conditions, but many factors must be considered to select the most effective method.  Often, 
combinations of methods will produce better results than any single method. Paraphrasing 
guidance from an International Atomic Energy Agency (IAEA) technical report, Clean Up of 
Large Areas Contaminated as a Result of a Nuclear Accident, the following is offered as an 
initial recommendation for selecting decontamination methods:17


 
 


“In general, it is recommended that vacuum sweeping and/or vacuuming be 
considered an initial decontamination process, especially if the contamination is 
in the form of dry loose particulate material. Even if only marginal 
decontamination is achieved, the amount of waste produced is minimal and the 
process does not fix the contamination to the surface or cause it to penetrate 
porous surfaces. Use of this equipment in areas of medium to high activity would 
not be possible unless shielded or remotely operated equipment is available. The 
use of vacuum cleaning for the inside of urban buildings and smooth building 
surfaces should be beneficial.  Fire hosing is also recommended under controlled 
conditions, especially on smooth surfaces such as roads and parking lots which 
need to be cleaned up quickly. However, it should only be used if suitable 
drainage routes are available and contamination of drinking water does not 
occur. Fire hosing should also be useful for decontaminating certain types of 
roofs, buildings and equipment having smooth impermeable surfaces.”  


 
                                                 
17 IAEA 1989 
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If vacuuming followed by fire hosing is not successful in cleaning up heavily contaminated 
areas, more aggressive methods such as abrasive cleaning, road planning or paint removal would 
be required. Moreover, no decontamination method is entirely effective; there will always be 
some level of remaining contamination. Locations that need more than a 90% reduction in dose 
rate to be safely occupied are poor candidates for early decontamination.  Although it may not be 
practical to contain all the runoff and collect all waste generated from these early phase 
decontamination operations, local authorities, including emergency responders, should do their 
best to reduce the impact on the environment.  
 
Related to decontamination is protective clothing for responders. Responders should be 
instructed in the care of any protective clothing in their possession and when replacement is 
needed.  Supplies will be extremely limited and in many cases, resupply from local stocks will be 
impossible.  At the minimum, monitoring, cleaning, and re-use should be considered. 


Waste Management Operations 
A nuclear explosion in an urban area will generate large quantities of waste and debris. 
Moreover, decontamination and cleanup efforts will also generate waste. All wastes will require 
proper characterization, segregation, transportation, and disposal.  The waste streams are likely 
to be highly variable ranging from building debris and contents (concrete rubble, soil, structural 
metal, asbestos-containing materials, carpets, wallboard, electronics, etc.) to contaminated fluids, 
sludge, animal carcasses, vegetative debris, and human remains.  An important aspect of 
managing waste from a nuclear explosion incident is that decontamination decisions can 
profoundly affect potential waste disposal options and quantities of wastes generated, and, 
conversely, waste disposal costs and barriers may impact the decontamination strategies.  State 
and local waste management personnel should be incorporated into the planning process to lend 
their expertise to those that will be responding, to obtain an understanding of debris that might be 
encountered, and to help identify the appropriate equipment necessary to remove obstacles and 
obstructions for expedient access to victims and access to medical facilities.  Moreover, State and 
local waste management personnel should pre-select candidate site(s) within their boundaries for 
short-term storage and the need to address the public that is affected by waste storage or 
transportation. An important consideration of waste management is that some of the debris and 
waste piles may contain human remains, which will require special handling procedures.   
 
Traditionally, waste management operations would begin after life saving operations, 
stabilization, and evidence collection. During a large-scale incident like a nuclear explosion, 
however, waste management operations will by necessity overlap with the search and rescue, 
criminal investigation, and human remains recovery immediately following the incident.  State 
and local waste management personnel will need to work with emergency management officials 
to determine the priority needs for opening access and egress routes and identify the appropriate 
equipment necessary for debris clearance.      
 
During initial roadway debris clearance, the priority will likely be to push debris to the sides of 
the road to provide access, if possible, rather than remove the debris to a staging and holding 
areas.  Given limited resources in the first 72 hours, there is a greater priority to ensure clear 
access routes to expedite the movement of emergency vehicles and facilitate critical operations 
than to begin debris removal operations.  Waste management personnel may also remove debris 
to temporary staging points where the debris can be examined for the presence of human remains 







 


 60 


and debris can be segregated, but this segregation and search for human remains is not 
anticipated to be a priority in the first 72 hours.  
 
Debris found downwind of the blast area will likely be contaminated with radiation; however, 
other debris found upwind of the blast area will likely have little contamination. Considering the 
amount of contamination present on debris will be important in determining the best methods for 
managing it. The radioactivity of the debris should be measured, the potential for contaminating 
debris removal equipment considered, and the co-mingling of contaminated and uncontaminated 
debris avoided. 
 
Another waste management activity that may be necessary during the initial hours is hot spot 
removal.  Hot spots are areas with higher concentrations of radiation contamination posing a 
greater threat to response workers and the public.  Hot spot removal will reduce the radiation 
dose received by the emergency responders allowing them to execute their mission for a longer 
period of time.  Serious consideration should be given to the location of a staging area(s) for this 
material because it has the potential to cause risk to human health due to the higher levels of 
radiation.  
 
State and local authorities should include waste management planning priorities in 
comprehensive nuclear detonation response plans.  While on-site waste management activities 
will be limited in the early days after a nuclear explosion incident, State and local waste 
management personnel should immediately be involved in planning activities.  They should 
begin identifying and specifying holding/storage areas.  Officials should begin to assess 
inventories of necessary equipment and locate heavy equipment and other specialized waste 
management assets to support immediate recovery efforts.  Considerations for the waste staging 
and holding locations should extend beyond debris segregation and storage to include sufficient 
space for operations to screen the debris for human remains, ensuring site security, 
environmental and human health impacts, and any applicable waste management requirements. 
 
To summarize, planners should consider the following in the first 72 hours: 


 
• Waste management officials will need to work with Incident Commander to identify 


waste management priorities. 
• Waste management must prioritize the safety and health of workers and training issues 


must be coordinated in advance of an incident. 
• Clearing debris from roads and other infrastructure during the emergency phase to 


facilitate lifesaving and other emergency response activities will be a response priority.  
The scope of this action is expected to be limited to moving the debris to create safe 
ingress and egress corridors for emergency personnel and/or the public. 


• Promptly removing highly contaminated materials, or hot spots, may be necessary to 
reduce potential exposure or continued impact to the responders. 


• Locations and mechanisms for the screening of debris that may contain human remains 
will need to be identified, and for the staging and holding of waste and for short term 
storage, categorization, segregation, transportation, and preparation for disposal. 


Selection of Radiation Detection Systems 
The need for radiation detection systems will be overwhelming and few Federal resources will be 
available during the first 24 hours. The magnitude of a nuclear explosion requires detection 
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resources that exceed quantities and capabilities of standard health physics detectors, which are 
the preferred and readily available tools for standard incidents involving radiation. The large and 
growing number of radiation detection systems deployed in support of preventive radiological 
nuclear detection missions offers a non-standard solution to augment resources at the disposal of 
responders. Standard health physics instruments and alternative radiation detection systems can 
be used to enhance detection capabilities. Several reports provide details of detection system 
capabilities and usage.18


 


  This section is designed to help responders maximize their radiation 
surveillance capabilities within the constraints of readily available equipment and personnel. 
This guidance assumes that systems be properly used based on situation and detection system-
specific training and plans.   


Standard health physics instruments and alternative radiation detection systems can be used to 
enhance detection capabilities.  
 
The categories of radiation detection systems can be organized according to the critical response 
mission areas in this guidance: shelter/evacuation recommendations, early medical care, 
population monitoring and decontamination, and worker safety. Alternatively, responders may 
prefer to categorize their detection systems according to functional tasks: detection, survey, 
radionuclide identification, and dosimetry. All radiation detection systems should be used within 
their functional limits and design specifications. It is highly recommended that local authorities 
within a particular response unit (e.g., firehouse) have at least one instrument that is capable of 
reading dose rates up to 1,000 R/h during the first 12 hours following a nuclear detonation to 
ensure that they are not entering an area that exceeds 100 R/h. If instruments with this 
functionality are not a practical purchase, then the authorities should ensure that instruments 
clearly indicate when radiation intensities exceed the upper measurement limit as opposed to 
saturating and providing no indication of high radiation. Responders may need additional 
training to use systems with which they are familiar in new situations (i.e., contaminated 
environments and high radiation areas).   
   
All radiation detection systems should be used within their functional limits and design 
specifications. Also, responders may need additional training to use systems with which they are 
familiar in new situations. 
 
The list of radiation detection systems and uses is not exhaustive and is subject to change as 
technologies improve, but it covers common systems and missions/functions. Federal, State, 
local, and tribal response planners should document these proposed uses as well as resource 
constraints as they develop their response plans and standard operating procedures. To optimize 
use of limited resources, the first response community within a jurisdiction or region should 
consider coordinating their purchases of radiation detection systems. 
 
Table 2.2 is organized based on key mission areas and activities according to a zoned approach 
consistent with this guidance. It lists the main categories of radiation detection systems that can 
be used during the response and whether each is useful, marginal, or not useful to support each 
mission area. 


                                                 
18 NCRP 2005; CRCPD 2006; NCRP 2010  
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 Table 2.2. Mission-oriented detector selection 


Mission Alarming 
Dosimeter 


Personal 
Radiation 
Detector 


Survey 
Meter1 


Radioisotope 
Identification 
Device 


Backpack Mobile 
System 


Aerial 
System 


Portal 
Monitor 


Sensor 
Networks 


Medical 
Instrumentation2 


Confirmation of 
Nuclear Yield          ― 
Activities inside the area bounded by the 0.01 R/h line 
Location of Ground 
Zero ― ― ― ― ― ―  ―  ― 
Worker Safety     ― ― ― ― ― ― 
Area Survey  ―  ― ― ―  ―  ― 
Radiation Monitoring 
at Shelters    ― ― ― ― ― ― ― 
Establish Evacuation 
Routes        ―  ― 
Activities outside the area bounded by the 0.01 R/h line 


Worker Safety     ― ― ― ― ― ― 
Area Survey        ―  ― 
Cumulative Dose 
Determination3  ― ― ― ― ― ― ― ―  
Population Monitoring 
at Medical Facilities     ― ― ― ― ―  
Radiation Monitoring 
at Shelters       ―  ― ― 
Internal Personnel 
Contamination 
Detection 


    ― ― ― ― ―  


External 
Decontamination 
Monitoring4 


        ― ― 


 LEGEND5:  Useful   Marginal ― Not Useful
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Notes: 
1 Model dependent. Not all models have this capability. 
2 Includes nuclear medicine diagnostics, gamma imaging cameras, etc. 
3 Assumes dose is received after instrumentation is in place.  Retrospective dosimetry not feasible with 
current systems. 
4 Includes facilities as well as personnel, vehicles, and material.  
5 Definitions of the Legend categories: 
Useful - This is a device that can effectively perform the designated mission or task without 
modification of the device or of its normal mode of employment.  In a sense, the device was designed 
or intended for that mission or task. 
Marginal - The device can provide useful and relevant data in support of the designated mission or 
task but with modification to the normal mode of employment. In addition, its use may create a 
potentially unsafe condition to the user of the device.  This implies a need for care in the interpretation 
of the data produced by such a device under the circumstances.  
Not Useful - While the device is capable of detecting nuclear radiation, its technical performance 
characteristics or conditions of use are such that it is unlikely to be able to provide useful information 
in support of the designated mission or task. In addition, its use may create a grossly unsafe condition 
to the user of the device. 
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Chapter 3 - Shelter / Evacuation Recommendations 
 


KEY POINTS 
1.  There are two principal actions that may be taken to protect the public from fallout: 


taking shelter and evacuation. 


2.  The best initial action immediately following a nuclear explosion is to take shelter in 
the nearest and most protective building or structure and listen for instructions 
from authorities. 


3.  Shelters such as houses with basements, large multi-story structures, and parking garages 
or tunnels can generally reduce doses from fallout by a factor of 10 or more. These 
structures would generally provide shelter defined as ‘adequate.’ 


4.  Single-story wood frame houses without basements and vehicles provide only minimal 
shelter and should not be considered adequate shelter in the DF zone. 


5.  No evacuation should be attempted until basic information is available regarding fallout 
distribution and radiation dose rates. 


6.  When evacuations are executed, travel should be at right angles to the fallout path (to the 
extent possible) and away from the plume centerline, sometimes referred to as ‘lateral 
evacuation.’ 


7.  Evacuations should be prioritized based on the fallout pattern and radiation intensity, 
adequacy of shelter, impending hazards (e.g., fire and structural collapse), medical and 
special population needs, sustenance resources (e.g., food and water), and operational and 
logistical considerations. 


8.  Decontamination of persons is generally not a lifesaving issue. Simply brushing off outer 
garments will be sufficient to protect oneself and others until more thorough 
decontamination can be accomplished. 


Overview 
One of the greatest threats to the life and health of people in the vicinity of a nuclear 
explosion is exposure to radioactive fallout. People may be exposed to dangerous levels of 
fallout where the dangerous fallout (DF) zone intersects the moderate damage (MD) and light 
damage (LD) zones, and further out to 10 or 20 miles (16 – 32 km) to the full extent of the 
DF zone. There are two principal actions that may be taken to protect the public from fallout: 
taking shelter and evacuation. These protective actions may be self-executed by informed 
members of the public, or they may be communicated and orchestrated by response officials 
during the incident. Timely decisions about shelter and evacuation are critical to saving lives 
and reducing radiation injuries. The effective implementation of protective actions during an 
incident is largely dependent on preparedness and timely guidance to the public. This section 
provides an overview of sheltering and evacuation and describes the protective actions and 
planning considerations for the decision-maker.  
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Given the large uncertainties involved, recommendations presented here are necessarily 
general in nature and should be used to inform city-specific response planning and 
preparedness. In addition, both responders and the public will need to consider their own 
specific circumstances (e.g., physical condition, ease of egress, access to evacuation routes, 
and access to adequate shelter) in deciding the best course of action. 
 
There are two principal actions that may be taken to protect the public from fallout: taking 
shelter and evacuation. 
 
The standard ways to reduce radiation exposure are as follows: reduce time in the zone, 
increase distance from the source of radiation (the fallout), and/or use of dense materials 
(e.g., concrete, brick, or earth) as shielding against the radiation. In the case of widespread 
fallout, the primary protective actions are to take shelter and to evacuate. Sheltering protects 
people by (a) providing shielding and (b) increasing distance from fallout, especially in the 
center of a large building.  
 
To take ‘shelter’ as used in this document means going in or staying in any enclosed 
structure to escape direct exposure to fallout. Shelter may include the use of pre-
designated facilities or locations. 
 
It also includes locations readily available at the time of need, including staying inside where 
you are or going immediately indoors in the best available structure. ‘Adequate’ shelter is 
shelter that protects against acute radiation effects and significantly reduces radiation dose to 
occupants during an extended period. Moreover, a properly executed evacuation reduces time 
spent exposed to radiation; the goal, of course, is to minimize total exposure. 
 
The objectives of guidance in this chapter are as follows: 
 


• Protect the public from the acute effects of high radiation exposure associated with 
fallout in the initial 72 hours after a nuclear explosion. Generally, symptoms will 
occur with radiation doses approaching 100 rad (1 Gy). The potential for acute 
radiation effects increases with higher radiation doses, and above 200 rad (2 Gy), 
medical treatment will likely be needed. 


• Reduce long-term risks from radiation exposure associated with fallout from a 
nuclear explosion. 


• Ensure that actions taken are technically informed and result in more benefit than 
harm to both individuals and the public. 


 
The highest priority in managing sheltering and evacuation responses following a nuclear 
detonation is to reduce the number of people exposed to life-threatening acute radiation. 
Treating life-threatening injuries and not interfering with critical life saving operations must 
also be high priority planning factors. 
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Protective Actions 
 
Protective Action Recommendations 
The Environmental Protection Agency (EPA) publishes protective actions guides (PAGs) for 
nuclear incidents. The Department of Homeland Security (DHS) “Planning Guidance for 
Protection and Recovery Following Radiological Dispersal Device (RDD) and Improvised 
Nuclear Device (IND) Incidents”  affirms the applicability of existing EPA guidance for 
radiological dispersal device (RDD) and improvised nuclear device (IND) incidents in areas 
beyond those subject to the elevated radiation dose rates and other impacts associated with a 
nuclear explosion.1


 


 The radiation protection principles, however, are the same regardless of 
the potential dose or circumstances. In the case of a nuclear explosion, priority must be given 
to preventing acute-level radiation exposures. Existing PAGs could be applied in areas 
outside the DF zone, which could be below the radiation level of acute health effects. They 
should also be applied during the intermediate phase of the incident, when relocation would 
be considered as a protective action. For the first hours to days after a nuclear detonation, the 
primary protective actions are sheltering and staged/informed evacuation if application of 
PAG levels is impractical to implement over the very large area where PAGs are exceeded.  


As stated earlier, the primary means of protecting the public from radiation associated with 
fallout following a nuclear explosion is to shelter and/or to evacuate. Secondary protective 
actions include removal of fallout particles from one’s clothing and body (decontamination) 
and avoiding inhalation and ingestion of fallout particles. Planners should consider what 
actions are to be recommended to the public, where those actions would apply, how they 
would be communicated, how they would be supported and implemented by responders, and 
what resources are needed for successful implementation. One special consideration to 
acknowledge in planning is recommendations to the public for their animals. This is 
addressed in Chapter 5.  
 
Nuclear explosion impacts are complex and extensive. See Chapter 1 for a detailed 
discussion. No single protective action will be adequate for all locations and times; therefore, 
planners should consider the following three tiers of protective action recommendations: 
 


1. Generic recommendations issued in advance of an incident that are coupled with 
public education and outreach – Pre-designated public shelters may be part of this 
strategy for communities that do not have abundant, adequate shelter options. 


2. Initial recommendations issued as soon as possible after an incident, which are based 
on little or no incident data – Generally, the recommendation would be for the public 
to take shelter immediately in the most protective, readily available shelter. 


3. Follow-up recommendations issued once additional data and information become 
available – These recommendations may include continued shelter for a set period of 
time followed by evacuation, and specific evacuation instructions for selected areas or 
populations, such as heavily impacted areas or for vulnerable populations. The most 
important information influencing these recommendations will be the local 


                                                 
1 DHS 2008 
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distribution and extent of the fallout, the intensity of fallout radiation, and the 
available shelter and evacuation options. 


 
Shelter Recommendations 
Sheltering in the most accessible and sufficiently protective building or structure is the best 
initial action immediately following a nuclear explosion. This includes ‘Shelter-in-place,’ 
which means staying inside or going immediately indoors inside the nearest yet most 
protective structure. People should expect to remain sheltered for at least 12-24 hours. 
During that time, the intensity of the fallout radiation will decrease significantly, allowing for 
less hazardous egress from dangerous fallout areas. Sheltered individuals should not self-
evacuate prior to 24 hours following the detonation unless instructed by authorities. Earlier 
evacuation may be beneficial in some cases (for example after 12 hours), such as to attend to 
medical needs. Even in areas where fallout is not apparent, sheltering is advised until the 
fallout areas are clearly known. Otherwise, evacuees could be caught outside when the 
fallout arrives or flee unaffected areas and unknowingly enter into a fallout area. 
 
The best initial action immediately following a nuclear explosion is to take shelter in the 
nearest and most protective building or structure and listen for instructions from 
authorities.  
 
‘Adequate shelter’ is defined as shelter that protects against acute radiation effects, and 
significantly reduces radiation dose to occupants during an extended period. The 
adequacy of shelter is a function of initial radiation dose rates when fallout arrives and the 
dose rate reduction afforded by the structure. A shelter far from the DF zone may be 
adequate even if it provides little shielding, whereas the same shelter close into the DF zone 
may not be adequate. The primary risk from nuclear fallout is penetrating radiation that needs 
to be reduced as much as possible by shielding using dense building material and increased 
distance from deposited fallout, including on roofs that may be afforded by large buildings. 
Cars and other vehicles are not adequate shelters because they lack good shielding material. 
Good shielding materials include concrete, brick, stone and earth, while wood, drywall, and 
thin sheet metal provide minimal shielding. Basements and large concrete structures are good 
examples of adequate shelter. Large buildings can have thick walls of concrete or brick, but 
also provide the benefit of increased distance from deposited fallout materials when people 
gather away from exterior walls. This distance from exterior walls and roofs can substantially 
reduce radiation dose to those sheltering. 
 
Shelters such as houses with basements, large multi-story structures, and parking garages, or 
tunnels, can generally reduce doses from fallout by a factor of 10 or more. These structures 
would generally provide adequate shelter, and individuals with ready access to these 
structures would protect themselves effectively even where initial unshielded fallout dose 
rates would result in lethal radiation dose levels. Where adequate shelter is available, 
sheltering for periods even longer than 24 hours may be desirable if the appropriate resources 
(e.g., food, water, medications) are available.  
 







 
 


 70 


Shelters such as houses with basements, large multi-story structures, and parking garages or 
tunnels can generally reduce doses from fallout by a factor of 10 or more. These structures 
would generally provide shelter defined as ‘adequate.’ 
 
Some structures offer limited fallout protection, particularly vehicles and single-story 
wood frame structures without basements and should not be considered adequate 
shelter in the most hazardous regions of the DF zone. Emergency response officials may 
have to issue supplemental orders to those sheltering in wood frame structures (e.g., stay in 
the center of the structure at ground level) in order to minimize dose while sheltering. If 
acceptable early evacuation options are available, authorities may advise evacuation for some 
occupants of inadequate shelters. However, early evacuation without adequate knowledge of 
the highest fallout hazard areas, even from poor shelters, can be extremely hazardous.  
  
Single-story wood frame houses without basements and vehicles provide only minimal 
shelter and should not be considered adequate shelter in the DF zone. 
 
Figure 3.1 provides a summary of the radiation exposure reduction factors as a function of 
building type and location within the building. Table 3.1 presents a tabular summary of 
radiation reduction factors for buildings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Figure 3.1: Building as shielding – Numbers represent a dose 
reduction factor. A dose reduction factor of 10 indicates that a person 
in that area would receive 1/10th of the dose of a person in the open. A 
dose reduction factor of 200 indicates that a person in that area would 


receive 1/200th of the dose of a person out in the open. 
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While sheltering is a priority for protecting public health, it goes against natural instincts to 
run from danger and reunify with family members. The need for reunification is especially 
true for parents who are separated from their children at the time of the event. 
Communications aimed at families and those who want to evacuate will be critical to 
successfully keeping people inside. After a nuclear detonation, people will need to 
understand why they and their families are safest staying sheltered. Before an event occurs, 
planners can work with schools to make sure that parents know the school's policy for major 
disasters, including lockdown and pickup policies. Specifically, schools should develop 
preparedness plans for shelter-in-place in their settings.  These should be shared with parents 
to ensure existing safely procedures for children when there is a need for shelter-in-place. It 
is also important for locals (e.g., public health departments) to quickly, effectively, and 
broadly communicate the status of children’s’ safety in school settings in order to keep 
parents sheltered in place.   
 
Sheltering is implicitly short term; everyone sheltering may need to be evacuated at some 
point until the safety of the area can be confirmed by officials. The duration of time spent in 
shelter may range from short, on the order of hours, to several days, depending on the fallout 
dose rates, adequacy of shelter, local factors and operational factors, and individual 
circumstances. Recommended shelter departure times for individuals will depend on several 
factors, including dose rate at the shelter and along the evacuation path, adequacy of the 
shelter, impediments during evacuation, interference with other response operations, and 
individual circumstances.  Sheltering for the first 12 hours following detonation is 
particularly critical due to the high fallout dose rates and uncertainty in the fallout hazard 
areas initially following the detonation. 
 
Authorities (e.g., local/city public health departments) must develop communication methods 
to continuously update the community about reasons for recommending and the importance 
of abiding by shelter-in-place, the status of shelter-in-place recommendations, and the 
estimated time evacuations might occur, among other messages.  It is important to 
continuously communicate and update community members about sheltering; otherwise, 
individuals may break from shelters due to lack of available information or because of 
assumptions about safety over time.  
 
Evacuation Prioritization 
Sheltering should be followed by staged, facilitated evacuation for those in fallout-impacted 
areas. Evacuations should be prioritized based on the fallout pattern and radiation intensity, 
adequacy of shelter, impending hazards (e.g., fire and structural collapse), medical and 
special population needs, sustenance resources (e.g., food and water), and operational and 
logistical considerations. Evacuations should be planned so as not to obstruct access to 
transportation routes that are critical for ongoing life-saving missions. 
 
For areas closer in (including the DF zone), where fallout arrives quickly, evacuations should 
take place after a period of sheltering and after an appropriate evacuation path can be 
determined by officials. 
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Early evacuation (i.e., less than 24 hours following the detonation) may be needed to protect 
some people shortly following sheltering. The staging of evacuations should be driven by the 
hazard to members of the public and logistical considerations. Early evacuation should be 
considered for individuals (1) who are in the highest dose rate regions of the DF area and do 
not have adequate shelter or (2) who face special circumstances or vulnerabilities, such as 
children or the elderly.  


 
Prioritization of early evacuation of at-risk populations should be balanced against responder 
risk, modes of transport, ease of access and egress, control of fires in the area, the ability to 
communicate with them, etc. Uninjured individuals with adequate shelter conditions should 
not be the highest priority for early evacuation. Similarly, priority evacuation should not be 
executed outside of the DF zone as long as people have access to minimally protective 
shelter, including single-story frame houses without basements, unless other threats to 
survival exist. 


 


 
Evacuation Planning 
In undamaged areas beyond the LD zone, evacuation should be advised only for critical areas 
and populations within the DF zone. Those within the area bounded by the 0.01 R/h line 
should shelter until it is safe to evacuate. For some people in the LD, MD, and DF zones that 
are not adequately sheltered, are critically injured, or threatened by building collapse or fire, 
early evacuation may be required for their survival.  
 
The rapid identification of populations and areas that could benefit from priority evacuation 
should be a goal of responders. Movement of individuals who occupy inadequate shelter 
within the highest radiation portions of the DF zone could reduce the incidence of acute 
radiation syndrome in this population. However, identifying such populations and facilitating 
timely, safe transport is a challenging task. The following are critical steps in planning and 
implementing an early evacuation effort. 
 
1. Situational Awareness: The first step in establishing evacuation priorities is to develop an 
accurate understanding of fallout distribution and radiation dose rates. A variety of data 
inputs may become available. Plume models (either local and/or Federal) can project the 
hazardous area based on the best available information on attack parameters and local 


No evacuation should be attempted until basic information is available regarding fallout 
distribution and radiation dose rates. 


Evacuations should be prioritized based on the fallout pattern and radiation intensity, 
adequacy of shelter, impending hazards (e.g., fire and structural collapse), medical and 
special population needs, sustenance resources (e.g. food and water), and operational and 
logistical considerations. 


When evacuations are executed, travel should be at right angles to the fallout path (to the 
extent possible) and away from the plume centerline, sometimes referred to as “lateral 
evacuation.” 







 
 


 73 


weather conditions. The Interagency Modeling and Atmospheric Assessment Center 
(IMAAC) will provide Federal plume modeling calculations that represent the Federal 
position during the response under DHS and Department of Energy (DOE) auspices. Reports 
of high radiation levels from local Hazmat teams may become available. Visual observations 
of the fallout cloud and its downwind drift might provide some indication of the direction of 
the fallout hazard area. Additionally, fallout particulates near the detonation may be visible 
as fine sandy material either actively falling out as the plume passes or visible on clean 
surfaces. While visible fallout particulates may indicate high radiation environments, this 
signature may not be noticeable on rough or dirty surfaces, and can never be used to estimate 
radiation dose rates. Each source of information will provide only a partial and uncertain 
characterization of the fallout area. Only radiation measurements can provide the level of 
information needed to plan early evacuations. Without such measurements, response teams 
may inadvertently direct individuals along evacuation routes that are more hazardous than 
remaining in even poor quality shelter. This is particularly the case in the early hours 
following the detonation when fallout radiation levels can be very high. Operational planning 
for use of available radiation detection assets is an essential aspect of regional nuclear 
explosion response planning. 
 


2. Evacuation Priorities: Priority for early evacuation should be given to individuals in poor 
quality shelters within the most intense radiation regions of the DF zone. These are the areas 
in which the radiation dose rates exceed ~ 100 rad/hr. In these regions, highest priority 
should be given to those in the poorest shelters (e.g., those with protection factor of ~ 2 or 
below, see Figures 3.1a and 3.1b). Individuals in somewhat better shelter (e.g., > 10) should 
remain inside until radiation dose rates have abated. For example, priority should also be 
given to children in a wood framed school. To minimize the risks of evacuation during the 
first hours following a detonation, the Incident Commander should seek to communicate the 
best available information regarding the most dangerous fallout areas as soon as possible.  


3. Shelter Transition: Individuals in the poorest shelters (e.g., those with protection factor ~ 2) 
in the DF zone can reduce their dose by early transit to an adequate shelter (e.g., one with 
protection factor >10). These individuals should be outside no more than 30 minutes, and 
move in directions generally away from ground zero. This recommendation is very sensitive 
to the quality of the initial shelter. For individuals in a slightly better shelter with PF~4, the 
reduction in risk is significantly smaller and the transit times needed to achieve these 
reductions are shorter. This sensitivity underscores the importance of a regional survey of 
shelter effectiveness as one of the foundations of urban shelter-evacuation planning for 
nuclear detonation incidents.  


4. Evacuation Hazards: Early evacuation from the high dose rate regions of the DF zone can be 
extremely hazardous, especially in the first hours following the detonation when complete 
information may not be available to identify the safest evacuation routes. When knowledge 
of severe radiation hazards is not available, evacuees may move into even more dangerous 
areas than they occupied initially. Other factors may also reduce the benefit of early 
evacuation. Debris, rubble, and other obstructions may make use of vehicles impossible. 
Responders may be able to provide only indirect support to self-evacuees due to the high 
radiation hazards. Communication breakdowns may make it impossible to inform residents in 
the high dose rate regions regarding their best strategy for survival.  
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5. Other DF Zone Evacuation Considerations: Outside of the most hazardous areas of the DF 
zone, early evacuation (t < 24 hours) should be discouraged by response officials. However, 
guidance can be provided to those who choose to evacuate in spite of these warnings. 
Information concerning route conditions (e.g., rubble and debris in streets, collapsed bridges, 
and other obstacles to mobility) will assist those who decide to evacuate, and perhaps 
dissuade those who might choose a risky departure from shelter. When planned evacuations 
are initiated, these should be staged. Attempting to evacuate an excessively large area could 
divert resources from the higher dose rate regions closer to the detonation that deserve the 
greatest attention. A poorly planned evacuation could result in excessive radiation dose and 
even unnecessary fatalities due to radiation or other unforeseen hazards. 
 
Self-Evacuation 
It is likely that responders will not have direct control over much of the evacuation process 
following a detonation. Responder access may be limited over much of the fallout area. 
Many may choose to self evacuate either using guidance from response officials or based 
upon uninformed, spontaneous decisions. Self evacuation is strongly discouraged because 
self evacuees clog transportation arteries and increase demands on responders. Nevertheless, 
planners should anticipate such self evacuations and be prepared to assist all individuals to 
the degree possible. Assistance could include providing information to self-evacuees, 
including instructions about how best to leave the area, what direction to travel, and when to 
go. Support may also be provided to evacuees as they leave (e.g., public reception centers, 
medical treatment, transportation, self-decontamination instructions, etc.). Self-evacuation 
may also present a significant obstacle to emergency responder life-saving operations. 
Unnecessary evacuations can complicate those that are necessary. Public messaging and 
communication should clearly instruct self-evacuees what to do for their safety and 
protection, and to avoid hindering critical operations. 
 
Contamination Concerns 
In those areas subject to fallout, internal exposure (inhalation or ingestion) will be a 
secondary radiation protection concern. For evacuees, use of respiratory protection should 
not interfere with the primary objective of avoiding excessive external radiation exposure. 
Using even crude respiratory protection (e.g., breathing through a cloth mask) while in 
fallout areas can further reduce this concern. Responders, however, should maintain 
respiratory protection at all times during operations in contaminated areas. Responders 
should consider other potential critical needs of evacuees, such as critical medical care, and 
how those needs can be met in a timely manner. Decontamination of persons, however, is 
generally not a lifesaving issue. Simply brushing off outer garments in the course of 
evacuation will be useful until more thorough decontamination can be accomplished. 


 
 


Decontamination of persons is generally not a lifesaving issue. Simply brushing off outer 
garments will be sufficient to protect oneself and others until more thorough 
decontamination can be accomplished. 
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Safe Areas 
For people who were initially sheltered but who are in areas where there is no fallout (or 
negligible fallout), evacuation based on radiation hazard will not be necessary.2


 


 It is possible, 
however, that non-radiological hazards may warrant protective actions. Once an area has 
been determined to be without significant fallout or other hazards from the incident, 
protective actions are no longer necessary. It is pertinent to remember that self evacuation is 
strongly discouraged because self evacuees clog transportation arteries and increase demands 
on responders. 


Decontaminating Vehicles 
The public may attempt to self-evacuate in personal vehicles that may be contaminated. 
Although this may result in some spread of contamination, concern over spread of minor 
contamination should not hinder timely evacuations. The public should simply be directed to 
rinse or wash down vehicles as soon as practical once they are out of danger. More detailed 
instructions should be provided at a later time. When possible, official vehicles that are used 
to evacuate individuals from contaminated areas should be surveyed and controlled (e.g., 
simple washing or rinsing in a common area) to minimize the potential for spreading 
contamination; however, as in the case of personal vehicles, these actions should be 
implemented in a manner that does not restrict or inhibit timely evacuations. If there is 
potential that these simple protective actions will slow down evacuations, they should be 
avoided. 


Planning Considerations 
Planning considerations are key factors to consider in preparing for and ultimately 
implementing public shelter and evacuations. The planning considerations provided below 
are not in priority order and the list is not exhaustive. Additional factors unique to each 
community should be considered during the planning process. 
 
Situation Assessment 
The path of fallout transport and deposition and the delineation of the DF zone and the larger 
contaminated area beyond the DF zone are key pieces of information for early shelter and 
evacuation decision-making. Planners should anticipate the need for this information and 
consider what resources and means they will use to obtain initial fallout projections. Weather 
information, computer models, visual observations, and access to early Federal developed 
data and fallout projections will all be useful. Standard emergency response tools, including 
radiation detection instrumentation used in other high-hazard emergency situations, will also 
be necessary. Planners should continuously assess information and be looking to fold in new 
resources as time passes and new information becomes available. It is recommended that 
State and local response officials immediately request Federal produced fallout projections 
and recommendations on protective actions.  
 
Response officials will also need to quickly assess the status of infrastructure and the general 
impacted environment. Within a few hours, responders will need a basic assessment of the 
status of transportation systems (i.e. vehicles, roads, bridges, rails, subways/tunnels, airports, 


                                                 
2 EPA 1992 
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and harbors); communications infrastructure; the electric power grid; water, sewer, and gas 
infrastructure; the number, location, and severity of fires; identification of any major 
chemical or oil spills; and building structural damages. These factors have a major influence 
on shelter and evacuation decisions. Prior to an incident, models and simulations can help 
estimate planning needs and constraints. 
 
Adequacy of Shelter 
Because the radiation protection properties of potential shelter structures are of significant 
importance, planners should evaluate the types of shelter commonly available in their 
planning area (e.g., basements and other below-ground structures, concrete structures, and 
multi-story structures) that can generally provide adequate shelter. Planners should 
specifically evaluate the occurrence and general locations of single-story, wood frame 
structures without basements. These structures provide limited protection against fallout 
radiation and may not be adequate for shelter. Planners should consider areas where 
adequate shelter is not readily available and develop options for protection of the public, 
including information and awareness messaging, evacuation plans, and self-protection 
measures the public may take. Planners in communities that generally lack adequate shelters 
should consider implementing a public shelter program that would meet the needs of the 
community. For example, cities in regions of the country where residential basements are 
uncommon should consider pre-designating large buildings as public shelters in which 
people nearby can quickly find adequate shelter. 
 
People occupying inadequate shelter may need to be selectively evacuated early to avoid 
acute exposures and minimize overall dose. Other factors that would warrant early selective 
evacuation include stability of the structure, critical medical needs, lack of basic resources 
such as water (especially after 24 hours), occurrence of fire, and other hazards that may 
threaten people’s lives. 
 
Time 
For all protective actions, but especially for the immediate actions after a nuclear explosion 
has occurred, the speed with which protective action recommendations are developed, 
communicated, and implemented is of primary importance. Delays in issuing and 
implementing recommendations (or orders) could result in a large number of unnecessary 
fatalities. Planners can expedite these early messages by preparing messages in advance and 
by planning how they will be communicated in an emergency. 


 
The following guidelines are designed to help planners, although it is recognized that 
conditions may limit the ability of responders to meet these guidelines.  They are provided 
for planning purposes only and as a basis for identifying planning and resource needs. 
 


• Initial projections of fallout deposition should be communicated to responders as 
rapidly as possible; at most within the first hour and updated every hour. 


• Initial self-protection recommendations should be communicated to the public as 
rapidly as possible, at most within the first hour. 
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• Staged or phased evacuations (or relocations following sheltering-in-place) should 
begin, where appropriate, within 24 hours depending on estimated radiation exposure 
of the subject population and logistical and other factors. 


 
Communications 
The effectiveness of protective action recommendations depends on the ability to 
communicate with responders and the public. Planners should specifically consider 
communications problems that will be caused by a nuclear detonation (e.g., EMP and 
infrastructure damage) and recognize in their planning that normal means of communication 
may not be available. Mass communication methods and public guidance on stocking of 
battery powered radios may be appropriate. 
 
Transportation Planning 
A nuclear explosion will create particularly challenging circumstances for carrying out an 
evacuation. If  no advance warning is given, incomplete, inaccurate, and, at times, 
contradictory information about the incident is likely at the same time decisions need to be 
made. Decision makers have little or no time to wait for additional or better information in a 
no-notice scenario because any delay will likely have a significant effect on the safety of 
their citizens; they must make decisions with the information available at the time. 
 
Because of the central role of evacuation in a response, transportation planners should be an 
integral element of the planning effort. Transportation and other planners should consider the 
full range of planning elements associated with a nuclear explosion. These may include the 
following: 
 


• Priority areas for evacuation and how to identify them 
• Access to the impacted zones 
• Transportation resources (e.g., vehicles, public transit, air, rail and water routes of 


egress) 
• Massive infrastructure damage (e.g., roads, bridges, tunnels, electricity), and 
• Evacuation routes, impediments to evacuation, and evacuation time estimates 


 
Further information may be found in the Evacuation Bibliography and References listed at 
the end of this chapter. 
 
Long-Term Planning 
It should be anticipated that many people will be relocated for months to years at great 
distances downwind, to avoid unnecessary exposure to fallout radiation. The EPA PAG for 
relocation in the intermediate phase (2 rad in the first year) may be applied. This should be 
taken into consideration when planning how far to extend recommendations for shelter 
during the first 72 hours. 
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Chapter 4 – Early Medical Care 
 


KEY POINTS 
1. There will be a spectrum of injury types and severity, including those from blast, 


radiation, and heat (or fire). These may occur alone or in combinations.  


2. Initially, when resources are scarce, assets will be committed to maximizing lives saved 
and relieving suffering. Scarcity will vary dramatically by distance from ground zero and 
time after the incident. 


3. Life-saving tasks take precedence over external radiation decontamination from fallout or 
visible debris. 


4. There is guidance available, but currently no Federal or internationally agreed upon 
medical triage systems specifically for radiation mass casualty incidents. Existing mass 
casualty emergency triage algorithms will be used with modification for the impact of 
radiation. 


5. Initial mass casualty triage (victim sorting) should not be confused with subsequent 
clinical triage for more definitive medical management.  


6. During scarce resource conditions, emergency responders and first receivers will likely 
have to modify conventional clinical standards of care and adopt contingency and crisis 
standards of care to maximize the number of lives saved. This change is best initiated 
using predetermined criteria, Scarce Resources Allocation and Triage Teams, and 
protocols.  


7. Initial triage and management of victims with acute radiation syndrome (ARS) will be 
based on (a) clinical signs, symptoms, and physical examination, and (b) estimates of 
whole body dose using clinical biodosimetry (blood count analysis), dose reconstruction 
which links victim location to radiation maps generated by computer models, and real-
time environmental radiation measurements. 


8. Initially, many victims who would be provided definitive care under circumstances with 
sufficient resources, may be triaged into the ‘expectant’ (expected to die) category. 
Compassionate palliation (treatment of symptoms) for expectant victims should be 
offered whenever possible. 


9. The social, psychological, and behavioral impacts of a nuclear detonation will be 
widespread and profound, affecting how the incident unfolds and the severity of its 
consequences. Among key issues are the mental health impacts on the general public, 
potential effects on emergency responders and other caregivers, and broader impacts on 
communities and society.  


10. Initially, saving lives will take precedence over managing the deceased. Nonetheless, 
fatality management will be one of the most demanding aspects of the nuclear detonation 
response and should be planned for as early as possible. 
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Overview 
A nuclear detonation in a modern urban area would impact the medical system more than any 
disaster previously experienced by the nation.  Large numbers of casualties with traumatic, 
thermal, and radiation injuries, in all possible combinations, will be seen including 
automobile accidents (from flash blindness), glass injuries, and burns from secondary fires 
that occur outside the blast and radiation zones. There will be a spectrum of injury types and 
severity including those from blast, radiation, and heat (or fire). The death toll will be high, 
but there are opportunities to save tens to hundreds of thousands of lives. Providing 
appropriate and timely public messages to those who need to shelter-in-place and providing 
appropriate and timely care for those with trauma, burns, and/or radiation will save lives. 
Improving survival will require deploying medical, surgical, burn, and other treatment assets 
toward the location of the incident as well as transporting many victims to intact regional and 
national facilities capable of providing specialized care. Currently, the majority of clinicians, 
including expert emergency medicine physicians and nurses, are unfamiliar with triage or 
treatment of victims with radiation injury. 
 
Initially, mass casualty management will require a valid triage (sorting) system to provide 
care that saves the greatest number of victims of trauma, burns, and acute radiation syndrome 
(ARS) while providing comfort care to the extent possible. The Department of Health and 
Human Services (DHHS) Assistant Secretary for Preparedness and Response (ASPR) Scarce 
Resources project is developing publications relevant to triage during a nuclear detonation.1


 


 
ARS triage and management will be based on the following:  


(a) Victim clinical signs, symptoms, and physical examination  
(b) Estimates of a victim’s whole body radiation dose using:  


• Clinical biodosimetry: (blood count analysis, cytogenetics and possibly newer 
methods in development)   


• Physical (geographic) dosimetry: retrospective reconstruction of an individual’s 
dose by linking his/her location during the incident to maps generated 
by computer models and real-time environmental radiation measurements   


 
Combined injury (trauma, burn, and radiation in all combinations) will adversely affect 
prognosis and mortality and will need to be considered in triage and treatment decisions. 
Initially, when resources are scarce, assets will be committed to maximizing lives saved and 
relieving suffering.  Many victims who would ordinarily be provided the full level of 
complex, resource-intensive care may need to be initially triaged into the ‘expectant’ 
category. This will be considered because there may not be resources available or these 
victims would consume the most resources but have little chance of survival. The limited 
resources available initially will be devoted to maximizing lives saved and providing 
compassionate palliation.2


 


  As the availability of close-in response resources increases over 
time, more victims will be able to receive resource-intensive life-saving care.  


Scarcity of treatment resources will vary dramatically by distance from ground zero and time 
after the incident. Immediately after an incident, when resources are scarce at locations 
                                                 
1 DHHS ASPR 2010 
2 Coleman 2010; DHHS ASPR 2010 
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Radiation Exposure Risks Years after the 
Nuclear Detonation  


(adapted from FEMA 2008) 
 
The precise relationship between radiation dose 
and cancer risk is the subject of debate. There is a 
relative long latency between exposure to radiation 
and development of a radiation-induced cancer, 
often 5-10 years for leukemia and decades for 
“solid tumors.” As a general estimate, 5 rad (0.05 
Gy), the annual limit for a radiation worker but not 
necessarily the limit to be used for an incident 
such as this, would increase the lifetime risk of 
cancer by <0.5%. The average lifetime risk is 
around 25% so this dose would add <0.5% to that 
risk. For 25 rad (0.25 Gy) the increased risk is 
approximately 2%, and for 100 rad (1 Gy), 
approximately 6-8%. 


closest to ground zero, emergency responders and first receivers will likely have to modify 
conventional standards of care and initiate contingency or crisis standards until shortages of 
medical staffing, logistics, and infrastructure assets improve.3


 
 


Planners can use hospital surge models (e.g. http://www.hospitalsurgemodel.org/) to estimate 
casualty arrival patterns, number of expected hospitalizations, number of deceased, and the 
resources that would be consumed to care for the patients.4


 
   


In a nuclear detonation mass casualty situation, due to the overwhelming number of people 
seeking medical care, it is expected that the vast majority of ambulatory people will reach 
medical care facilities before encountering an emergency responder.  For responders that find 
themselves in a field of significant radiation, the highest priority is to save the greatest number of 
lives while respecting their own personal safety. In some circumstances, it may be appropriate to 
consider modifying time-consuming rescue methods (e.g. those that require physical stabilization 
such as backboards and neck braces) to facilitate faster rescue and treatment of a larger number 
of casualties. Judgment is required to assess who might be evacuated with less rigorous 
stabilization. Local and regional preplanning and training is required if these modified 
procedures are to be used.  
 
There will be a spectrum of injury types and severity, including those from blast, radiation, 
and heat (or fire). These may occur alone or in combinations.  


Initially, when resources are scarce, assets will be committed to maximizing lives saved,and 
relieving suffering. Scarcity will vary dramatically by distance from the ground zero and time 
after the incident.   


Acute Radiation Syndrome (ARS) 
The essential features distinguishing a 
nuclear detonation from other types of 
mass casualty incidents are the presence 
of radiation and the large number of 
victims. Radiation produces 
characteristic signs and symptoms (i.e., 
Acute Radiation Syndrome or Acute 
Radiation Sickness, ARS). Radiation 
injury increases with increasing dose and 
is compounded when accompanied by 
physical trauma and/or thermal burns 
(combined injury).5


 
  


Effects of ARS can be detected clinically 
at whole body radiation doses above 
approximately 50-100 rad (0.5-1Gy), 


                                                 
3 IOM 2009; IOM 2010 
4 DHHS 2008a 
5 Fliedner 2009 



http://www.hospitalsurgemodel.org/�
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although acute toxicity at this level is mild. Higher doses produce more intense signs and 
symptoms of ARS and develop sooner. ARS evolves over time often in predictable phases. 
The first, or ‘prodromal’ phase (e.g., nausea, vomiting, fatigue), indicates that more serious 
manifestations may follow and provides important clues for triage. A ‘latent’ phase develops 
next when clinical problems are usually much less evident. The third, or ‘manifest illness’ 
phase, occurs when clinical problems are most evident and require intensive management. 
This may be days or weeks after exposure. This is followed by clinical recovery or death. 
More information on ARS is provided in the grey box below.  
 


 


Acute Radiation Syndrome - General Considerations 
(For details see Radiation Emergency Medical Management (REMM) at www.remm.nlm.gov  and the 


Armed Forces Radiobiology Research Institute (AFRRI) at www.afrri.usuhs.mil ) 
 
Phases:  Radiation victims may have some initial symptoms, such as nausea or vomiting in the 
prodromal phase that may then clear for a few days or weeks (the latent phase) followed by the 
eventual onset of ARS possibly 1-4 weeks later depending on the dose (the manifest illness phase).  At 
higher doses there will be a shorter or no latent phase at all. 
 
Four Classical Subsyndromes:  Hematopoietic (blood and immune system), Gastrointestinal 
(digestive tract), Cutaneous (skin), and Neurovascular (nervous and circulatory systems). Severity and 
speed of onset of all these are dose related. The hematopoietic system is in general the most vulnerable 
and mitigation and treatment is considered at a whole body dose of ~ 200 rad (2 Gy) and higher.   
 
Good Prognosis: 


• Vomiting starts > 4 hours after exposure 
• No significant change in serial lymphocyte counts within 48 hours after exposure 
• Erythema (reddened skin) absent in first 24 hours 
• No other significant injuries 


 
Poor Prognosis: 


• Neurovascular syndrome (e.g., coma, seizures) 
• Severe erythema (reddened skin) within 2-3 h of exposure indicates dose of >1,000 rad (10 Gy) 
• Vomiting less than 1 hour after exposure although vomiting can be a misleading clue to dose. 1 
• Serial lymphocyte counts drop more than 50% within 48 hours 
• Gastrointestinal syndrome (e.g., bloody vomitus or stool) (> 600 rad [6 Gy]) 
• Burns and/or other physical trauma plus ARS (“combined injury”) 


 
LD50/60:  Lethal dose 50/60 


• The whole body radiation dose at which 50% of the victims will die by 60 days.  
• Is thought to be approximately 350-400 rad (3.5 – 4 Gy) (Anno 2003).   
• Vigorous medical management, if available, can increase the LD50 possibly to  


600 – 700 rad (6 – 7 Gy), but the capacity to provide this level of care to a very large number 
of victims will be limited, at least initially in a nuclear detonation. 


 
1Demidenko 2009 



http://www.remm.nlm.gov/�

http://www.afrri.usuhs.mil/�





 
 


 84 


DHHS Concept of Operations (CONOPS) 
DHHS has developed the following CONOPS model to plan and execute responses to a 
nuclear detonation. It provides standardized terminology and a detailed perspective on how a 
nuclear detonation alters all-hazard response plans. It will also help state and local responders 
request and receive Federal medical assets. The DHHS CONOPS was developed in 
collaboration with experts in emergency medicine physicians, with the goal of helping 
emergency community responders.6


 
  


The DHHS CONOPS uses the physical damage concepts from this Planning Guidance. It 
describes concentric damage zones around ground zero where various types of damage and 
levels of radiation are likely to occur. See Chapters 1 and 2 of this document for a detailed 
discussion. Understanding where to expect damage will assist in the selection of response 
staging areas and venues where Federal aid can be optimally located. 
 
The following text describes a model for the Emergency Support Function #8 of the National 
Response Framework, Public Health and Medical Services.  
 
Federal CONOPS for Nuclear Detonation Response – the RTR System 
RTR (Radiation TRiage, TRansport, and Treatment, see Figure 4.1) is a conceptual system 
for the settings at which various levels of medical care are likely to be delivered after a 
nuclear detonation. Multiple RTR sites will form following the incident. RTR is not a formal 
medical triage system like START or SALT.7


• RTR1 – Sites would have victims with major trauma and relatively high levels of 
radiation. This limits responder time and would be associated with relatively severe 
victim injuries; many victims may be expectant. The location will be near the severe 
damage (SD) zone external border and/or in the moderate damage (MD) zone. Rubble 
may prevent entry into this zone. 


  Following a nuclear detonation, there are 
likely to be three types of sites that form spontaneously:  


• RTR2 – Sites will be for triaging victims with radiation exposure only or possibly 
with minor trauma. The location will be along the outer edges of the Dangerous 
Fallout (DF) zone and the Light Damage (LD) zone and will have some elevated 
levels of radiation. Most victims are expected to be ambulatory. 


• RTR3 – Sites are collection points where radiation is not present and will allow 
occupation for many hours or more. Victims are anticipated to have limited trauma, 
such as glass injury, and most victims will be ambulatory, including people displaced 
by the explosion who have no injury or exposure. Extensive self-evacuation is likely 
to be observed at these sites. These may occur in the LD zone and beyond. RTR3 
sites are likely to form in various locations spontaneously or by direction of the 
Incident Commander as opposed to preplanned Assembly Center (AC) sites.  
Changes in the fallout pattern due to wind shifts may require some RTR3 sites to 
change roles (to RTR2) or possibly be abandoned. 


 
The locations of the RTR sites will reflect infrastructure damage and available access, as 
outlined in Chapters 1 and 2 and are summarized in Figure 4.1. 
                                                 
6 Hrdina 2009 
7 Hrdina 2009 
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From the RTR sites, victims will be directed and/or transported to appropriate secondary 
facilities in predetermined locations:  


• Medical care (MC) sites: includes hospitals, healthcare facilities and alternative care 
sites for those who need immediate medical care  


• Assembly centers (AC): collection points for displaced persons or those who do not 
need immediate medical attention. 


• Evacuation centers (EC): for organized transportation 
 


 
 


Figure 4.1: The RTR system for a nuclear detonation response; theoretical zones in a 
10 KT nuclear explosion at ground level 


 
Optimal locations for operational MCs and ACs will likely be identified jointly by the local 
incident commander, regional incident managers, and emergency operations center at DHHS. 
It is expected that this Federal-local collaboration will use the DHHS MedMap software and 
mapping system. This is a geographic information system (GIS) with layers and kinds of data 
showing the location, assets, and capabilities of potential MCs and ACs throughout the 
United States. Information such as roads, weather, radiation levels, and response-related 
facilities can be displayed in layers as well.8


 
 


                                                 
8 Shankman 2010 
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Transportation and logistics hubs will also be displayed on MedMap.  This capability for 
real-time situational awareness will optimize transport of victims requiring medical care from 
close-in MCs with damage to the following:  
 


• Intact medical treatment centers and hospitals locally and regionally 
• National facilities, including networks such as the Radiation Injury Treatment 


Network, and National Disaster Medical System hospitals9


• Temporary housing and shelters 
  


 
Major transportation hubs are likely to include airports, seaports, railroad stations, and multi-
modal terminals. Recognizing that in the early post-detonation hours, many people near the 
incident will be instructed to shelter-in-place, victim flow is likely to be away from the 
incident. If transport of contaminated victims is excessively constrained or prohibited by 
transport providers and if medical facilities will not accept potentially contaminated victims, 
victims survival will be significantly diminished. These issues are best addressed in advance. 
   
At all RTR, MC, and AC sites, efforts will be made to register and track victims and 
evacuees as they are transported to MC or AC sites regionally and nationally. See Chapter 5 
for additional population monitoring information. Consideration should be given to placing 
the most sophisticated medical personnel in higher-level treatment facilities and avoiding 
their use for first aid.  Non-professional volunteers, support personnel, and possibly 
minimally injured ambulatory victims can be asked and/or directed to help with a range of 
administrative tasks, basic first aid, and comfort for those awaiting care. 
 
Life-saving tasks take precedence over external radiation decontamination from fallout or 
visible debris.  Nevertheless, the presence of high levels of radiation in some zones in the 
field will make it unsafe for first responders to go to areas near the SD Zone and some RTR1 
or 2 locations. Radiation levels in the environment will be measured and analyzed repeatedly 
over time by sophisticated equipment in order to map the location of the radiation, track the 
rate of radioactive decay, support responder safety, and assist with dose reconstruction for 
victims. Responders in any area where radiation is suspected should always use appropriate 
personal protective equipment and wear personal dosimeters. Radiation dose limitations and 
protection of response personnel are discussed in detail in Chapter 2.10


 
  


Life saving tasks takes precedence over external radiation decontamination from fallout or 
visible debris.  


Initial Mass Casualty Triage (Sorting) 
There are several established triage systems for mass casualty trauma incidents (e,g. START, 
SAVE, JumpSTART and others11


                                                 
9 RITN 2009; NDMS 2010 


). There is guidance available, but currently no Federal or 
internationally agreed upon medical triage systems specifically for radiation mass casualty 


10 DHHS 2008 
11 Lerner 2008 
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incidents.12


 


 Existing mass casualty emergency triage algorithms will be used with 
modification for the impact of radiation. 


The Department of Defense (DOD) has done extensive trauma triage planning. Some of these 
documents are accessible to civilians. The Department of Defense uses the mass casualty 
‘DIME’ medical triage categories (Delayed, Immediate, Minimal and Expectant).13 These 
triage categories are similar to the civilian systems as is the approach of serial reassessment 
and life-saving interventions. The expertise and experience from DOD has been valuable in 
formulating the civilian response. However, the specifics of the DOD and civilian triage 
guidance will vary, as the civilian population includes many individuals with extremes of 
age, co-morbidities and special needs, and the mission of the military may impact their triage 
decisions.  These DOD efforts were used by Waselenko and coauthors to assess how 
radiation might affect the triage of civilian trauma victims.14


 
  


This Planning Guidance does not endorse any specific initial triage algorithm. Local 
emergency responders will choose their own system. Initial mass casualty triage algorithms 
(victim sorting) should not be confused with subsequent clinical management algorithms for 
more specific medical management. 
 
There is guidance available but currently no Federal or internationally agreed upon medical 
triage systems specifically for radiation mass casualty incidents. Existing mass casualty 
emergency triage algorithms will be used with modification for the impact of radiation. 


 
Initial mass casualty triage (victim sorting) should not be confused with subsequent clinical 
triage for more definitive medical management.  


 
Triage System - Concepts from SALT 
Recently, a major consensus meeting on mass casualty triage in the United States resulted in 
the publication “Mass casualty triage: an evaluation of the data and a proposed national 
guideline.”15


 


 Based on extensive review of the various triage systems, the expert panel 
proposed a new five-category mass casualty trauma triage system called SALT (Sort, Assess, 
Life-Saving Intervention, Treatment and/or Transport). The utility of SALT compared to 
other systems remains under debate. DHHS medical response planning endorses the 
conceptual part of SALT that addresses victim reassessments iteratively over time and the 
need to change a victim’s triage category as the availability of resources evolves.  


First responders will use the triage algorithms for trauma and burns with which they are 
familiar. However, these standard triage algorithms are likely to require significant 
modification, at least initially after a nuclear detonation.  In standard triage, the most severely 
injured are given first priority. After a nuclear detonation, priorities are likely to change. It 
may be necessary for those with less severe injuries (e.g., those who are ambulatory, 


                                                 
12 See DHHS ASPR 2010 
13 DOD 2001 
14 Waselenko 2004 
15 Lerner 2008 
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responsive and only moderately injured) to receive priority in order to provide the greatest 
good to the greatest number of victims. 


Scarce Resources Situations 
In a landmark series of papers about optimizing responses to pandemic influenza, experts 
from multiple specialties addressed how to manage severe resource scarcity while saving the 
greatest number of lives.16


 


 DHHS used this series of papers as a template to consider scarce 
resource issues after a nuclear detonation.  


During scarce resources conditions, emergency responders and first receivers will likely have 
to modify conventional clinical standards of care and adopt contingency and then crisis 
standards of care to maximize the number of lives saved.17 This change is best initiated using 
predetermined criteria, Scarce Resources Allocation and Triage Teams, and protocols at 
medical facilities.18


 
  


To address the issues for a nuclear detonation, DHHS initiated the Scarce Resources Project, 
a multi-specialty expert panel from government and the private sector to build upon scarce 
resources and hospital surge concepts already developed.19 Triage and treatment of 
potentially hundreds of thousands of patients is addressed in a series of manuscripts 
(submitted for publication in mid-2010).20


 
   


During the scarce resources circumstances following a nuclear detonation, each of the 
following categories of victims will need to be addressed:  


• Radiation injuries alone with various levels of severity, mostly from fallout 
• Trauma and/or thermal burn injuries without significant radiation exposure – these 


may occur in the MD and LD zones or even beyond from accidents due to flash 
blindness or secondary fires 


• Combined injury (e.g., trauma and/or thermal burn injuries plus radiation) 
• Co-morbid conditions (i.e., impact of pre-existing illnesses and those with special 


needs such as the very young and very old) 
 
Triage and management decisions will employ fair and ethical processes to achieve the goals 
of saving the greatest number of lives and providing compassionate palliative care to as many 
expectant victims as possible. The key issues to consider in developing response algorithms 
are:  
 


• The existence of scarce resources (e.g., personnel, equipment/medication, and 
facilities often referred to as ‘staff, stuff, and structure’)21


• The diverse and constantly-changing status of resource assets that will vary markedly 
by distance from the SD zone and time after the incident 


  


                                                 
16 Devereaux 2007 among others 
17 IOM 2009 
18 US Dept. of Veterans Affairs 2009 
19 US DHHS, AHRQ 2007 and 2008a 
20 DHHS ASPR 2010 
21 Kaji 2006 
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• The change in priorities for sorting victims as the resource conditions change from 
conventional to contingency to crisis care as defined in the IOM report   


 
Figure 4.2 presents an example of how triage categories will vary by resource scarcity.


22


 
Details are provided in the Scarce Resources manuscripts.23


 
 


   


Moderate trauma*
+  radiation > 2 Gy**


Severe trauma*


ExpectantExpectantDelayed  Expectant          Expectant          


Immediate


Delayed


MinimalMinimal


Moderate trauma*


Minimal trauma*


Triage category for TRAUMA and COMBINED INJURY affected by 
injury severity, radiation dose and resource availability


Resource availability: Normal Fair Poor
Standard of care: Crisis Crisis
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Immediate Immediate


ExpectantExpectant
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Immediate


Immediate


Delayed


Minimal
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Conventional Contingency
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BURN >15% BSA worsens triage category 1 level


 
 


Figure 4.2. Illustration of possible changes in prioritizing victim with trauma alone 
and combined injury for care after a nuclear detonation (see publication for details) 
(Trauma* has 3 categories: Minimal, Moderate and Severe [y-axis, left]; Combined 
injury: moderate trauma plus radiation dose > 200 rad (2Gy)** [top row]; Resource 
availability [x-axis]: worsens from normal to good, fair, and poor [row second from 
bottom]; Standard of care changes from Conventional to Contingency to Crisis24 


[bottom row]) 
 
 


To maximize fairness and lives saved over time after a nuclear detonation, it will be 
important to plan for Scarce Resources Allocation and Triage Teams with experienced 
leaders as described in a recent Veteran’s Affairs (VA) document for pandemic influenza.25 
This will require agreed upon triggers and well understood procedures which will be 


                                                 
22 IOM 2009 
23 DHHS ASPR 2010 
24 IOM 2009 
25 VA document 2009 
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activated when normal standards of care must be replaced by crisis standards of care.26 
Ideally, each medical facility or regional group of facilities should create a formal system 
proactively so that senior, experienced teams of practitioners can assess the current operating 
limitations and provide guidance for individual physicians who then do not have to make ad 
hoc decisions for each patient under his/her care without knowledge of the larger picture.27


 


 
Decisions can change later based on the availability of intact regional and national resources 
and the ability to transport victims. 


During scarce resources conditions, emergency responders and first receivers will likely have 
to modify conventional clinical standards of care and adopt contingency and then crisis 
standards of care to maximize the number of lives saved. This change is best initiated using 
predetermined criteria, Scarce Resources Allocation and Triage Teams, and protocols.   


 
Combined injury and Radiation Protection, Mitigation, and Treatment 
Experimental animal data indicate that excellent supportive care, including bone marrow 
growth factors, improves survival following whole body injury from radiation alone.28 
Limited data demonstrate a decreased prognosis for combined injury.29 Although there are 
limited data for combined injury in humans, it is currently assumed that whole body doses 
above 200 rad (2 Gy) will decrease survival when combined with significant burn or blast 
injuries. Furthermore, because of extensive damage and scarce resources, normal rescue 
capabilities will be severely degraded, at least initially, significantly hampering the ability to 
provide care to those with severe combined injuries. In small incidents with only a few 
patients, patients with combined injury who might be triaged to the ‘immediate’ category 
might need to be triaged into the ‘delayed’ or ‘expectant’ categories in a nuclear detonation 
response.30


 
  


Because a nuclear detonation would presumably occur without notice or warning, radiation 
protectors (e.g., medical prophylaxis prior to radiation injury) are not currently a component 
of the medical response for victims or responders. In the future, should novel agents be 
developed that can reduce long-term risks for responders, those would be considered 
assuming they do not compromise responder safety and performance.  
 
Current medical management for radiation toxicity includes therapies for the following: 
 


• Injury mitigation before the development of manifest illness effects, with possible 
improvement in survival and reduction in resources needed for care 


• Injury treatment after the development of manifest illness  
 
At present, ARS therapies are mostly for the hematological subsyndrome of ARS, as 
included on the Radiation Emergency Medical Management or REMM website 


                                                 
26 IOM 2009 
27 VA document 2010 
28 MacVittie 2005 
29 Ran 2004; Pellmar 2005; Stromberg 1968; Ledney 2010 
30 Waselenko 2004; DHHS ASPR 2010 
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(http://remm.nlm.gov). Therapies are being developed for the gastrointestinal and cutaneous 
systems including both drugs and cell-based therapies.31


Emergency Care for ARS 


 


Robust laboratory support is necessary to assist with clinical management. Complete blood 
counts (CBCs) and absolute lymphocyte count will be the major assessment used initially. 
The various biodosimetry tools have recently been reviewed including cytogenetic 
biodosimetry.32 Initial resource constraints and time to complete the assay will limit use of 
dicentric cytogenetic assays in large mass casualty emergencies although they will be useful 
for secondary and tertiary triage. There is ongoing research to develop technologies for high 
throughput screening in the field.33


 
  


The REMM website provides clinicians with an interactive software tool that allows input of 
clinical and laboratory information to quickly estimate radiation dose from whole body 
gamma exposure. The tool, called the Biodosimetry Assessment Tool algorithm, was 
developed by The Armed Forces Radiobiology Research Institute (AFRRI) investigators.34


 
   


Supportive medical care (e.g., appropriate use of fluids, nutritional support, antibiotics, 
drugs, and overall medical/surgical management) is the most important component of 
managing ARS. Supportive care alone should be initiated even if cytokine therapy is not 
available, as it can increase survivability to as much as 50% for patients with severe ARS. A 
generic template for adult hospital orders is on the REMM website. 
 
Current recommendations suggest that for patients receiving doses above 100 – 200 rad (1- 2 
Gy), open wounds should be decontaminated, debrided (dead tissue removed), and closed 
quickly.  Emergency surgery should be completed within 36-48 hours, before the expected 
drop in blood counts. If this is not possible, surgery may need to be delayed until 
hematopoietic recovery is evident.35


 


  Use of cytokines that boost the white cell count may 
extend the window for surgery, but this is not known for certain. 


Currently, white cell cytokine drug treatment is recommended within 24 hours of injury only 
for victims with doses > 200 rad (2 Gy). Additional research is needed to define the time 
period over which effective mitigation is possible. Cytokines will not benefit victims 
receiving doses < 200 rad (2 Gy) because low radiation doses are unlikely to cause prolonged 
neutropenia that is severe enough to confer a susceptibility to life-threatening infections. 
Therefore, scarce resources like cytokines should be reserved for those who will benefit. 
Medical countermeasures and other supplies will be available in-part from the Strategic 
National Stockpile (SNS).   
 
Although a whole body radiation dose from 500 – 800 rad (5-8 Gy) is usually considered 
fatal within 2 - 6 weeks without treatment, nearly all of these patients will exhibit a ‘latent’ 


                                                 
31 US DHHS NIAID and BARDA 
32 Swartz 2010 
33 Grace 2010 
34 AFRRI Biodosimetry Tools 
35 NATO-AMedP-6(b) 
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(asymptomatic) period of days to weeks immediately following their initial symptoms.  For 
those with doses of 200 – 500 rad (2 – 5 Gy), the latency period may be 3 – 4 weeks. To 
improve the likelihood of saving these patients, it will be critical to use the latent period to 
find facilities that will accept them and have the expertise to care for them using the vigorous 
supportive care methods that will be required. Typically, this expertise is found in the 
hematology/oncology and infectious disease medical communities, including the Radiation 
Injury Treatment Network (RITN). 
 
Initially, many victims who would be provided definitive care under circumstances with 
sufficient resources may be triaged into the ‘expectant’ category. Compassionate palliation 
(treatment of symptoms) for expectant victims should be offered whenever possible. Treating 
significant radiation exposure is a high priority during the first few days after a nuclear 
detonation, but treating internal contamination is not.36


 


 Administration of radiation blocking 
or decorporating agents such as potassium iodide (KI), Prussian blue, or DTPA is not useful 
in the early medical response.  


Initial triage and management of victims with ARS will be based on (a) clinical signs, 
symptoms, and physical examination and (b) estimates of whole body dose using clinical 
biodosimetry (blood count analysis), dose reconstruction which links victim location to 
radiation maps generated by computer models, and real-time environmental radiation 
measurements. 


 
Initially, many victims who would be provided definitive care under circumstances with 
sufficient resources, may be triaged into the ‘expectant’ (expected to die) category. 
Compassionate palliation (treatment of symptoms) for expectant victims should be offered 
whenever possible. 


Referral to Expert Centers 
Following the initial sorting and the subsequent identification of those with or at risk for 
ARS, medical management will require highly specialized expertise. The medical specialties 
most familiar with diseases with manifestations similar to ARS are hematologists and 
oncologists. The RITN (http://www.nmdp.org/RITN/) currently works with DHHS and 
international partners to implement medical management protocols and receive patients in 
mass casualty radiation emergencies.37


 


  Expertise is also available through the NDMS and 
other specialized facilities. 


Radiation response experts in the US will rely on clinical and laboratory estimates of a 
victim’s dose. While specific organ systems are affected in ARS (e.g., hematological, 
gastrointestinal, cutaneous, and neurovascular systems), victims will likely have some degree 
of multi-organ dysfunction and possibly radiation injury to other organs (e.g. kidney, lung, 
liver).38


 
 


                                                 
36 Levanon 1988; Peterson 1992 
37 Weinstock 2008; Fliedner 2009 
38 Brit J Radiol 2005; Fliedner 2009 
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The European approach for managing radiation casualties, called METREPOL, is based on 
medical signs and symptoms and laboratory data, not on dose per se. It uses ‘Response 
Categories’ (labeled 1-4 based on severity) for each of the four subsyndromes (H for 
hematological, G for gastrointestinal, N for neurovascular, and C for cutaneous).39


Behavioral Healthcare   


 The 
overall Response Category (RC), the most severe category assigned to any subsyndrome, is 
used to recommend treatment and determine what kinds of medical facility a patient should 
be transported to. This system was originally developed for limited size incidents such as 
industrial accidents, and its complexity limits its use for field triage after a nuclear 
detonation. However, in small incidents and also once victims are under the care of medical 
experts in larger incidents, the METREPOL system could be employed to estimate prognosis 
and create appropriate treatment plans. 


The social, psychological, and behavioral impacts of a nuclear detonation would be wide 
spread and profound, affecting how the incident unfolds and the severity of its consequences. 
Among the key issues are the mental health impacts on the general public, potential effects 
on emergency responders and other caregivers, and broader impacts on communities and 
society.40


 
  


Given the existing knowledge, there are some reasonable assumptions that can be made about 
public reactions.  First, it can be assumed that the dominant behavioral response will likely 
be for people to engage in the kinds of pro-social, altruistic behaviors that occur in most 
disaster situations, unless fear of radiation and contamination or lack of needed information 
complicates response and recovery efforts. Second, emergency responders in large numbers 
will do their best to carry out their missions provided they have the training and information 
they require. To the degree that these are lacking, stress will increase, responder confidence 
will diminish, and there will be increased risk for an ineffective response.    
 
During the first 72 hours, the overarching goals are to support lifesaving activities for those 
with immediate injuries and to prevent additional casualties from fallout. In this initial phase 
of confusion and limited resources, behavioral healthcare providers (BHCPs) can: 
 


• Promote appropriate protective behaviors (e.g., adhering with guidance to shelter-in-
place) and address psychological barriers to taking them (e.g., paralyzing anxiety) 


• Discourage dangerous behaviors (e.g., entering contaminated areas to search for 
loved ones) 


• Help manage survivor/patient flow in support of crisis standards of care 
• Support first responders and first receivers’ ability to function 
• Assist with triage 
• Aid in caring for expectant patients 


 
Communication will be important to reduce surge on hospitals and medical care sites.  In the 
aftermath of a disaster, people converge on hospitals for a number of reasons (e.g., to look 


                                                 
39 Fliedner 2001, 2006, 2009 
40 adapted from US DHHS, ASPR 2010 
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for missing loved ones, to receive treatment for minor injuries, and to seek a safe haven).  
Consequently, a major task will be to divert those without immediately life threatening 
injuries to RTR-3 sites and ACs in order to help conserve and better target scarce medical 
resources. Behavioral health care providers may be useful in providing information, calming 
people, and redirecting them to established assembly and evacuation sites.    
 
As conditions permit, BHCPs, especially those with consultation, liaison, or emergency 
department experience, can assist in triage to distinguish organic from psychological 
disorders and to intervene when psychiatric symptoms are the predominant reason for 
seeking care. They can also help care for expectant patients and support other staff with this 
responsibility.  
 
As more information is gathered about the nature of the attack and as one gets farther from 
the affected area, radiation concerns may become more prominent for both medical personnel 
and the public. Ideally, BHCPs will have participated in planning for reception centers and 
the screening process for radiation. Reminding planners that procedures that separate 
children from parents will be unsuccessful is the kind of behavioral advice that can make 
systems run more smoothly.   
 
The opportunity to support emergency responders and healthcare practitioners in the affected 
area will be extremely limited until additional resources are brought in. Therefore, 
consultation to medical leadership will likely be the most effective way to provide immediate 
assistance to healthcare providers.  This consultation may take several forms.  It may include 
some limited opportunities to support staff in making the difficult transition from 
conventional practice to crisis standards of care.  It may also include helping responders 
focus on actions that relieve suffering when they are unable to save lives and thus diminish 
feelings of helplessness.  Other behavioral support to providers would include preventing 
unnecessary exposure to the dead and dying as a way to diminish traumatic stressors.  Studies 
suggest that pairing experienced staff with those in training or new to the field may be useful 
in minimizing stress in the latter group.  
 
A common challenge for response personnel, especially leaders, is transitioning from a 
sprint-like pace to one that can be sustained over time.  As soon as sufficient resources 
become available to manage the response, initial responders need rest and recovery such as 
counseling and coping assistance.  There is often a tendency for responders, especially 
leaders, to keep working despite the arrival of relief personnel.  Mechanisms should be 
developed to identify and curtail such ‘over-dedication.’  Guidance published by HHS 
incorporates psychological factors into occupational safety for disasters.41


 
 


Just-in-time training or refresher courses that educate healthcare professionals at receiving 
facilities on how to safely care for patients with internal and/or external radioactive 
contamination will be important. The rapid identification of those who have received 
significant radiation exposure and who could benefit from medical intervention will be a high 
medical and behavioral priority.  This rapid screening of potentially exposed people will be 
enormously important from a psychological as well as medical standpoint. 
                                                 
41 HHS 2005, supplement 11 
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Rapid screening, enrollment in registries, and the provision of appropriate treatments can 
foster trust and confidence in survivors and should be initiated, but will be the focus of 
efforts that extend beyond 72 hours. Understandably, people will want to learn as much as 
possible about their health status, including potential long-term implications of exposure. 
Uncertainty and waiting are very discomfiting aspects of the human condition; in general, the 
more quickly people learn about their exposure status, the better they will fare 
psychologically even if the news is bad.  Fairness in the allocation of scarce resources is a 
very strong value held by the public.  It will be essential to keep people informed about the 
process for evaluating radiation exposure and to be transparent about why certain groups may 
be prioritized higher than others.  Because concentration and the ability to retain information 
decrease under high stress, those screened should be given a record of their results, however 
primitive that record may be.  Ideally, these results would also be entered into a registry.   
 
In the days and weeks that follow patients learning they have severe ARS, psychological 
support may help them and their families cope better with treatment.  BHCPs familiar with 
working with cancer patients and other life-threatening conditions may be especially useful 
in planning for these patients’ and their families’ needs.  Past radiation incidents suggest that 
active outreach be made to women with small children and those who become pregnant due 
to high levels of concern about the potential adverse health effects of radiation on children 
and developing embryos.  
 
Psychiatric disorders associated with terrorist attacks can be expected to develop over time.  
The usual path of mental response is one of resilience, in which initial signs and symptoms of 
distress resolve between a few days and several weeks from discrete traumatic incidents.  
However, due to the potential differences between a nuclear detonation from other incidents 
(i.e., primarily radiation spread, terrorist nature, etc), the event may be viewed as an ongoing 
traumatic process for even the first month or more, with resulting delay of symptom 
improvement or resolution. In contrast to prevention and mitigation activities, there are 
evidence-based interventions to guide treatment of these psychiatric conditions.  Risk factors 
for the development of psychiatric disorders after disasters are:42


 
 


• Severity of traumatic exposure  (most robust predictor) 
 Number of stressors 
 Death of loved one 
 Injury to self or family member 
 Panic during the disaster 
 Threat to life 
 Financial loss 
 Relocation 
 Property Damage 


• Female gender 
• Lower socioeconomic status 
• Avoidance as coping mechanism 


                                                 
 42 Watson 2008 
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• Assignment of blame 
• Parenthood 
• Parental distress (predicts child’s distress) 
• Ethnic minority 
• Pre-disaster psychological symptoms  


 
Beyond understanding public reaction to the immediate incident, behavioral health experts 
have knowledge of human behavior that can inform many aspects of the response. This 
expertise includes several factors that affect health outcomes, such as information, 
communication, and population behavior. Bringing this expertise to the table when planning 
for and responding to a nuclear detonation could reduce negative impacts on health over the 
near and long term, for both the local community and society at-large.    
 
The social, psychological, and behavioral impacts of a nuclear detonation will be widespread 
and profound, affecting how the incident unfolds and the severity of its consequences. 
Among the key issues are the mental health impacts on the general public, potential effects 
on emergency responders and other caregivers, and broader impacts on communities and 
society. 


Fatality Management 
After a nuclear detonation, fatality management will be one of the most demanding aspects 
of the response. The large number of fatalities will overwhelm the normal Medical 
Examiners/Coroners (ME/C) system. A respectful, culturally sensitive plan for fatality 
management, despite diminished capacity of the infrastructure, will have a direct impact on 
the citizens’ perception of the government’s ability to manage the emergency and the 
resilience and recovery of the community and the nation.  
 
While fatality management is an important concern, life-saving operations will take 
precedence over fatality management during the first 72 hours of the response, which is the 
time frame covered by this guidance.   Nonetheless, it is crucial to establish, as soon as 
possible, a robust capacity to handle the overwhelming number of calls expected from 
distraught families, loved ones, and interested persons. Caller information will be important 
in creating a missing persons list that can be used to formulate a decedent manifest. 
 
Authorities may be confronted with a decision regarding whether or not to attempt 
identifications or individual examinations in all cases given the scale of such operations and 
the potential radiation exposure to personnel.  
 
Fatality management will usually involve multiple steps: collection of remains from the field, 
transfer to interim sites, transfer to temporary morgues, coordination with families, collection 
of ante-mortem data, including information and reference DNA specimens, at family 
assistance centers, examination and processing of the remains in the temporary morgue, 
identification of the remains, creation of death certificates, notification to the next-of-kin, and 
disposition of the remains. The ME/C operations will need to increase their morgue storage 
capacity significantly, in coordination with incident managers. Contaminated decedents will 
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require special kinds of caskets and special transport procedures. They should not be 
cremated to avoid contamination of the environment.  
 
Fatalities near the blast site as well as those in less damaged zones may be contaminated. 
Radioactive contamination may be external or internal or both, and the level of 
contamination will vary considerably.  Radiation safety personnel can help determine which 
victims are contaminated. In incidents much smaller than a nuclear detonation, gross external 
decontamination is indicated. After a nuclear detonation, complete external decontamination 
will not likely be possible for all decedents, and internal decontamination is not indicated or 
possible.  
 
ME/C, radiation safety personnel (who can survey decedents for radiation), and local 
Incident Commanders should consider the following issues: 
 


1. Designation of a proper medicolegal death investigatory authority to lead the fatality 
management operations  


2. Identification of required capabilities (e.g., personnel, equipment, supplies) 
3. Creation of a comprehensive incident-specific plan for managing contaminated 


decedents including identification material to gather, recover, transport, store, and 
dispose of remains in the context of the available resources  


4. Characterization of the disaster site and decedents with the assistance of health 
physicists to determine radioactivity of the environment as well as each decedent  


5. Development of a comprehensive health and safety plan to protect those handling 
decedents, including the use of personal monitoring devices 


6. Creation of family assistance centers or alternative means to gather antemortem data, 
collect family reference DNA specimens, conduct notification, and disposition 
meetings with the next-of-kin, and to keep next-of-kin apprised of identification 
activities; moreover, it will also be important to understand and respect specific 
cultural issues to the extent feasible and safe 


7. Planning for recovering and processing decedents that avoids cross contaminating 
radioactive material to clean areas and personnel  


8. Planning for a public communications strategy that outlines all plans for fatality 
management, especially where survivors will not be able to recover family members 
who are deceased and contaminated, or unidentifiable  


9. Planning for requesting mortuary assistance from outside the impacted area  
 
Several key references are available to assist in planning for fatality management after a 
radiological incident. Military guidance may not be fully applicable to the civilian 
community, but their available assets (e.g., Mortuary Affairs Teams, remains identification 
through DNA testing, etc.) may be used for assistance. DHHS has Disaster Mortuary 
Operational Response Teams (DMORTs, http://www.dmort.org/) within the NDMS (NDMS, 
http://www.hhs.gov/aspr/opeo/ndms/index.html), but their numbers are limited.  Other 
references include US DOD Mass Fatality Management 2005, US DOD Mortuary Affairs 
2006, PAHO 2006, Morgan 2005, US DHHS CDC 2008, Medical Examiner/Coroner Guide 
2006 and DOE Transportation, National Assoc Med Examiners 2010, and NCRP Report No. 
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161 (2009) Management of Persons Contaminated with Radionuclides, Chapter 14: 
Contaminated decedents (hospital and mortuary). 
 
Initially, saving lives will take precedence over managing the deceased. Nonetheless, 
fatality management will be one of the most demanding aspects of the nuclear detonation 
response and should be planned for as early as possible. 


Additional Resources 
The DHHS-sponsored REMM web portal provides a comprehensive set of medical 
diagnostic and management guidelines for training for and responding to radiation 
emergencies. It is available at http://www.remm.nlm.gov.  First responders and first receivers 
can also download REMM to their computers for use offline during training and responses. 
Key files are also available for download to selected mobile devices. Joining the REMM 
ListServ is advised for notification about key content updates. The REMM system was 
created in collaboration between the National Library of Medicine and DHHS, with input 
from US and international subject matter experts. 
 
AFRRI, located at the DOD medical school Uniformed Services University of the Health 
Sciences (USUHS), has published several very useful tools:  
 


• Medical Management of Radiological Casualties Handbook43


• AFRRI Emergency Radiation Medicine Pocket Guide
  


44


• AFRRI Biodosimetry Assessment Tool (BAT)   


   


 
The Centers for Disease Control and Prevention (CDC) Radiations Studies Branch 
(http://emergency.cdc.gov/radiation/) provides references for professionals and the public 
 
The DOE Radiation Emergency Assistance Center/Training Site (REAC/TS) 
(http://orise.orau.gov/reacts) also provide very useful clinical information and training 
opportunities. 
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Chapter 5 – Population Monitoring and Decontamination 


 


KEY POINTS 
 


1. Population monitoring activities and decontamination services should remain flexible 
and scalable to reflect the prioritized needs of individuals and availability of resources 
at any given time and location.  


2. The immediate priority of any population monitoring activity is identification of 
individuals whose health is in immediate danger and requires urgent care.   


3. The primary purpose of population monitoring following a nuclear detonation is 
detection and removal of external contamination. In most cases, external 
decontamination can be self performed if straightforward instructions are provided.   


4. Prevention of acute radiation health effects should be the primary concern when 
monitoring for radioactive contamination. 


5. Radioactive contamination is not immediately life threatening.   


6. Self-evacuating individuals will require decontamination instructions to be 
communicated to them in advance of the event (e.g., public education campaign) or 
through post-event public outreach mechanisms.   


7. Planning must provide for the consideration of concerned populations because it is 
anticipated that a significant number of individuals, who should remain safely 
sheltered, will begin to request population monitoring to confirm that they have not 
been exposed to radiation or contaminated with radioactive materials. 


8. Use of contaminated vehicles (e.g., personal or mass transit) for evacuation should not 
be discouraged in the initial days following a nuclear detonation; however, simple 
instructions for rinsing or washing vehicles should be provided.  


9. There is no universally accepted threshold of radioactivity (external or internal) above 
which a person is considered contaminated and below which a person is considered 
uncontaminated. 


10. State and local agencies should plan to accommodate the needs of pets and service 
animals.  Contaminated pets can present a health risk to pet owners especially children 
who pet them.  


11. State and local agencies should establish survivor registry and locator databases as 
early as possible.  Initially, the most basic and critical information to collect from each 
person is his or her name, address, telephone number, and contact information.   


12. Planners should identify radiation protection professionals in their community and 
encourage them to volunteer and register in any one of the Citizen Corps or similar 
programs in their community. 
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Overview 
Population monitoring is the process of identifying, screening, and monitoring people for 
exposure to radiation or contamination with radioactive materials.  Decontamination is the 
process of washing or removing radioactive materials on the outside of the body or clothing 
and, if necessary, facilitating removal of contamination from inside the body. 
 
The population monitoring process begins soon after a nuclear emergency and continues until 
all potentially affected people have been monitored and evaluated as appropriate for the 
following: 
 


• Needed medical treatment 
• Presence of radioactive contamination on the body or clothing 
• Intake of radioactive materials into the body 
• Removal of external or internal contamination (decontamination) 
• Radiation dose received and the resulting health risk from the exposure 
• Long-term health effects 


  
Assessment of the first five elements listed above should be accomplished as soon as 
practical.  However, long-term health effects are usually determined through a population 
registry and an epidemiologic investigation that will likely span several decades and are 
beyond the scope of this guidance. 
 
It is important to recognize that early decisions by emergency responders and response 
authorities related to monitoring for radioactivity and decontamination should be made in the 
context of the overall response operations.  For example, as stated in Chapter 4, survival rates 
will decrease if evacuation is constrained by policies for nontransportation or acceptance of 
potentially contaminated patients imposed by ambulance providers and medical facilities.  
Furthermore, the needs of a displaced population and concerned citizens hundreds of miles 
away are different from those of the immediate victims near the site of detonation.  
Therefore, radiation survey methods, screening criteria used for radiation screenings, and 
decontamination guidance or services offered or recommended should be adjusted to reflect 
the prioritized needs of individuals and availability of resources at any given location.  
 


 
 
The recommendations in this chapter are derived from the Department of Health and Human 
Services (DHHS) Centers for Disease Control and Prevention (CDC) publication 
“Population Monitoring in Radiation Emergencies: A Guide for State and Local Public 
Health Planners” (http://emergency.cdc.gov/radiation/pdf/population-monitoring-
guide.pdf).1


                                                 
1 DHHS 2007 


  The relevant portions of the CDC guidance are summarized here; however, 
readers are referred to that document in its entirety for more information. 


Population monitoring activities and decontamination services offered  should  remain 
flexible and scalable to reflect the prioritized needs of individuals and availability of 
resources at any given time and location. 



http://emergency.cdc.gov/radiation/pdf/population-monitoring-guide.pdf�
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Primary Considerations 
There are several priority considerations that should be applied in any radiation emergency, 
especially in a nuclear emergency where life-threatening conditions exist for a potentially 
large number of individuals.  
 
Identification of individuals whose health is in immediate danger and require urgent 
care is the immediate priority of any population monitoring activity.  Near the incident 
scene, this monitoring need is accomplished as part of the medical triage already described in 
Chapter 4.  Management of serious injury takes precedence over radiological 
decontamination. 


 
1. The primary purpose of population monitoring, following a nuclear detonation, 


is detection and removal of external contamination. In most cases external 
decontamination can be self performed, if straightforward instructions are 
provided.  There are two types of decontamination.  External decontamination 
removes fallout particles and other radioactive debris from clothes and external 
surface of the body. Internal decontamination, if needed, requires medical treatment 
to reduce the amount of radioactivity in the body.  


 
2. Prevention of acute radiation health effects should be the primary concern when 


monitoring for radioactive contamination.  Population monitoring personnel 
should offer or recommend gross external decontamination such as brushing away 
dust or removal of outer clothing.  Cross-contamination issues (e.g., from transport 
vehicles) are of secondary concern, especially in a nuclear emergency where the 
contaminated area and the potentially impacted population are large.   


 
3. Population monitoring and decontamination activities should remain flexible 


and scalable to reflect the available resources and competing priorities.  For 
example, if water is a scarce commodity or is needed to fight fires, dry methods can 
be used for decontamination.  Moist wipes can be used to wipe the face and hands in 
addition to a change of outer clothing.  Instead of pouring water as in a shower, small 
amounts of water can be used to wet paper towels and clean the skin. 


 
4. Radioactive contamination is not immediately life threatening.  Individuals who 


are self evacuating may be advised to self decontaminate.  Suggestions for monitoring 
and decontamination in this chapter assume radioactivity is the only contaminant and 
that there are no chemical or contagious biological agents present. 


 


 
 


 


The primary purpose of population monitoring following a nuclear detonation is detection 
and removal of external contamination. In most cases, external decontamination can be 
self performed if straightforward instructions are provided.   
 


The immediate priority of any population monitoring activity is identification of 
individuals whose health is in immediate danger and requires urgent care.   
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Impacted Population  
Victims who may be suffering from severe burn and trauma injuries are addressed in Chapter 
4.  Evacuating those critical patients away from the scene should not be hindered by lengthy 
or restrictive decontamination and transport policies. People who are not critically injured 
may fall into four broad categories that can be linked with general decontamination 
considerations as follows: 
 


1. Individuals who self evacuate from the affected and surrounding areas and who 
are not under the direction of emergency response officials — These are 
individuals who self evacuate before emergency responders arrive.  Even after 
responders arrive, there may not be sufficient responders to direct all of the 
individuals who may continue to self evacuate.   For this group of individuals, 
responders will not have an opportunity to provide on-the-scene decontamination 
assistance before they leave the area.  Decontamination instructions will need to be 
communicated to these individuals in advance of a nuclear detonation (e.g., public 
education campaign) or through post-incident public outreach mechanisms.  Some of 
these individuals may go directly to hospitals or seek care in public shelters. 


 
2. Individuals who leave the affected areas under the direction of emergency 


response officials — These are people leaving the immediate impact zone (e.g., 
moderate damage (MD) or light damage (LD) zones) of the incident may require 
assistance from responders to evacuate (e.g., search and rescue, emergency medical 
service).  Some people may be able to leave unassisted but will be part of an 
organized immediate evacuation.  Responders will need to make decontamination 
decisions regarding these individuals.  As stated earlier, these decisions must be made 
in the context of the overall response effort and reflect the prioritized needs of the 
evacuating individuals and available resources.  


 
3. Individuals who initially sheltered, both in the immediate impact area as well as 


in the fallout zone, then evacuate as part of an organized evacuation — As in the 
previous category, these individuals will be dependent on responders to make and 
communicate decontamination decisions. 


 
4. Individuals who are in the surrounding area of the detonation, have not received 


an evacuation notice, but who are concerned about possible contamination and 
seek screening from public officials to confirm that they have not been exposed 
— These individuals may report to hospitals or public shelters.  This group could 
represent a significant number of individuals, and planners will need to ensure they 


Radioactive contamination is not immediately life threatening. 


Prevention of acute radiation health effects should be the primary concern when 
monitoring for radioactive contamination. 
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adequately address this group’s concerns.  Community reception centers, as described 
in CDC’s publication “Population Monitoring in Radiation Emergencies: A Guide for 
State and Local Public Health Planners,” present an infrastructure to address the 
needs of this population as well as those of the displaced population reporting to 
reception centers.2


 
 


 
 


 
 
The public may self evacuate using personal vehicles that may be contaminated. Although 
this evacuation may result in the spread of some contamination, such actions should not be 
discouraged during the initial days following a nuclear detonation.  Simple rinsing or 
washing of vehicles in a common location before or after use should be considered; however, 
these actions should be implemented so that they do not restrict or inhibit necessary 
evacuations. The public should be directed to rinse or wash down vehicles as soon as 
practical once they are out of danger. 
 
In communities where people do not speak English as their primary language, these 
instructions should be provided in languages appropriate for the affected community.  At 
later times following the detonation, more detailed instructions should be provided along 
with protective action guidance basing mitigation measures on potential for contamination, 
dose, and residual risk.   
 
If public mass transportation (e.g., rail, bus) is used to evacuate individuals from 
contaminated areas, the vehicles should be surveyed and controlled, to the extent practical, to 
minimize the potential for contaminating land and people.  During the early phase, simple 
rinsing or washing of mass transit equipment in a common location before or after use should 
be considered; however, these actions should be implemented in a manner so they do not 
restrict or inhibit necessary evacuations.  If there is a potential that these simple protective 
actions will inhibit needed evacuations then they should be delayed. Decisions should be 
made regarding the benefit of expedient evacuation verses the risk of spreading 
contamination by using vehicles that have been exposed. Once a contaminated vehicle has 
been used, it cannot be returned to service until appropriate decontamination has been 
accomplished. 
 


                                                 
2 DHHS 2007 


Planning must provide for the consideration of concerned populations because it is 
anticipated that a significant number of individuals, who should remain safely sheltered, 
will begin to request population monitoring to confirm that they have not been exposed to 
radiation or contaminated with radioactive materials. 


Self-evacuating individuals will require decontamination instructions to be communicated 
to them in advance of the event (e.g., public education campaign) or through post-event 
public outreach mechanisms. 
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External Contamination Considerations  
The first step in external monitoring is to check people for radioactive contamination on their 
bodies and clothing.  Note that detailed radiological surveys are not necessary and initial 
screenings for external contamination can be done in a matter of several seconds by trained 
professionals using proper radiation detection instruments.  Depending on the situation and if 
adequate staff and decontamination resources are available, more restrictive radiological 
screening criteria may be used.  
 
There is no universally accepted level of radioactivity (external or internal) above which a 
person is contaminated and below which a person is uncontaminated at a ‘safe’ level.  A 
discussion of key considerations in selecting a contamination screening criterion and a 
number of benchmark screening criteria are described and referenced in Appendix C of the 
CDC population monitoring guide.3  Screening values may also be found in other agency 
documents such as Federal Emergency Management Agency (FEMA)-REP-21 (1995) and 
FEMA-REP-22 (2002), National Council on Radiation Protection (NCRP) Commentary 19 
(2005), International Atomic Energy Agency (IAEA) (2006), Conference of Radiation 
Control Program Directors (CRCPD) (2006), and the DHHS Radiation Emergency Medical 
Management (REMM) web site (2010) as well as military manuals.4


 
  


Keeping in mind that screening levels may need to be adjusted when large populations need 
to be screened in a short time and with limited resources, State and local planners, together 
with their state radiation control authority, should consider a range of possible circumstances 
and establish operational levels beforehand which can be communicated clearly to their 
emergency responders.5


 


 


 


 
As uncontaminated people are referred to discharge stations and contaminated people to 
washing (decontamination) stations, care must be taken not to co-mingle contaminated and 
uncontaminated people while making sure families are not separated.  Wrist bands or similar 
tools can be used to distinguish people who have been cleared through decontamination.    
 
It would be prudent to assume that most people will be able to self decontaminate at 
community reception centers, but provisions for those who cannot, such as people using 
wheelchairs or people with other disabilities, must also be made. A best practice during the 


                                                 
3 DHHS 2007 
4 DHS 1995; DHS 2002; NCRP 2005; IAEA 2006; CRCPD 2006; DHHS 2010 
5 DHHS 2007; NCRP 2008; DHHS 2010 


There is no universally accepted threshold of radioactivity (external or internal) above 
which a person is considered contaminated and below which a person is considered 
uncontaminated. 


Use of contaminated vehicles (e.g., personal or mass transit) for evacuation should not be 
discouraged in the initial days following a nuclear detonation; however, simple 
instructions for rinsing or washing vehicles should be provided. 
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decontamination process would be to determine if parents can assist their children with 
washing. For people who do not have wounds, direct them to perform the following actions: 
 


• Remove contaminated clothes and place them in a bag 
• Wash with warm water 
• Use the mechanical action of flushing or friction of cloth, sponge, or soft brush 
• Begin with the least aggressive techniques and mildest agents (e.g., soap and 


water) 
• When showering, begin with the head, bending it forward to direct washwater 


away from body  
• Keep materials out of eyes, nose, mouth, and wounds; use waterproof draping to 


limit the spread of contamination 
• Avoid causing mechanical, chemical, or thermal damage to skin 


 
Use of pumper fire truck systems for mass decontamination, although effective in 
decontaminating large numbers of people at a hazardous materials scene, is not necessary and 
may not be even advisable when other decontamination methods are considered.6


 


  If water 
resources are scarce or not available, a change of outer clothing or carefully brushing off the 
fallout dust can significantly reduce exposure.  When cold temperatures or poor weather 
conditions exist, the use of water-based decontamination techniques may not be advisable.  
Furthermore, firefighting resources may be more urgently needed to fight fires or to conduct 
search and rescue operations. 


To the extent possible, responders should take reasonable measures to contain the spread of 
contamination from runoff or solid waste generated by decontamination activities.  However, 
these containment measures should not slow down or delay the processing of contaminated 
individuals or contaminated vehicles leaving the impacted area to address imminent threats to 
human life or health.  Addressing people’s needs and facilitating their decontamination or 
evacuation to protect human life or health takes priority.7


 
  


People in need of medical care must be directed to a medical treatment facility or to a 
designated medical triage station, if established. Supporting response organizations should be 
prepared to provide for the security of the designated monitoring, decontamination, and 
staging areas as well as items of personal value. 


Self Decontamination 
Steps to remove or reduce external contamination for most people in the initial hours, 
perhaps days, after a nuclear detonation will have to be self performed.  Family members, 
companions, or caregivers can assist individuals with special needs.  It is therefore important 
for emergency management officials to quickly provide easy-to-understand and straight 
forward instructions in languages that are appropriate for the affected community.  As 
discussed in Chapter 6, communication after a nuclear detonation will be difficult because of 
loss of infrastructure.  Every possible communication outlet should be used to provide life-


                                                 
6 Capitol Region Metropolitan Medical Response System 2003 
7 EPA 2000 
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saving messages including instructions for self decontamination.  In some areas, flyer drops 
and loud speakers may be the only available means of communication.  
 
A thorough wash or complete removal of external contamination will not likely be practical 
in the early hours or days for most people, but any action to reduce the external exposure and 
potential for internal contamination should be encouraged.  It is important to emphasize the 
importance of ‘dusting off’ as often as possible until such time when people can change 
clothes or wash.  In providing instructions for self decontamination, the use of phrases such 
as ‘washing’ and ‘change of clothes’ are preferred to ‘decontamination’ because they provide 
the same meaning more clearly and sound less threatening. 
 
Another challenge in providing blanket instructions for self decontamination is that in those 
critical hours and days post detonation, people’s circumstances and the supplies and facilities 
they may have access to vary greatly.  For example, some may not have access to water, 
clean replacement clothing, or bags to store away contaminated clothing.  A sample Q&A is 
provided in Chapter 6.  Examples of instructions that officials can provide include: 
 


• If you must be outdoors and unprotected when fallout is still accumulating, do not 
remove your clothing.  Gently dust off any visible fallout dust while being careful not 
to breathe or swallow the dust.   


• Once you have some overhead cover or no visible fallout is accumulating, remove the 
outer layer of clothing (coat or jacket), place it inside a bag if available, and store it 
away from people.  Instructions for appropriate disposition of contaminated clothing 
should be provided by authorities as applicable. 


• If you are not wearing any coat or jacket and have only a single layer of clothing 
(shirt), keep dusting it off until you have access to clean clothing. 


• If the weather is severely cold and you need to keep your jacket, keep dusting it off 
until you have access to clean replacement clothing or you are no longer exposed to 
cold temperatures. 


• When you arrive at home or another destination, act as if you are covered with mud 
and try to minimize tracking the material inside.  Remove shoes and, if possible, the 
rest of your clothing, and place them in a bag.   Place the bag as far away as possible 
from people and animals until you receive further instructions from officials. 


• At the earliest possible time, shower from the top down with warm water and soap.  
Use shampoo if available, but do not use hair conditioner.  If no shower is available, 
use a sink and wash as best you can, paying particular attention to your hair and areas 
around your mouth, nostrils and eyes.   If no water is available, use moist wipes to 
clean the hands and face.   


 
These actions can be performed at any location of opportunity or at ad hoc facilities set up by 
emergency response organizations to facilitate washing.  An ample supply of clean 
replacement clothing, plastic bags, and moist wipes should be available and would be a 
valuable resource at these ad hoc facilities.    The first responders can use these same actions 
to reduce their exposure unless other specific protocols, provided by their safety officer, 
apply. 
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Pet Decontamination 
Experience from past disasters has shown that when people have to evacuate their homes, 
they most likely take their pets or service animals with them.  In fact, the Federal government 
advises pet owners against leaving pets behind if they ever have to evacuate their homes.8     
In the United States, the number of pet dogs and cats alone exceeds 150 million.9  In a 
nuclear emergency, the pets accompanying their owners will present a challenge to response 
and relief organizations as pet evacuation, decontamination, and sheltering have to be 
considered along with people evacuation, decontamination, and sheltering.  The Pet 
Evacuation and Transportation (PETS) Act of 2006 requires that State and local emergency 
plans address the needs of people with household pets or service animals.10


 


  Therefore, as 
resources permit, animal issues should be managed as an element of protecting public health 
and safety.  


A thorough cleaning of animals can present a challenge because there is no layer of clothing 
to take off and animals with long hair are more difficult to clean. As with people, any action 
to dust off and partially remove contamination is helpful.  When brushing animals, care 
should be taken to avoid inhaling any particulates.  Using a dust mask and brushing the 
animals outside and upwind from the animal may be appropriate.  When possible, bathing 
and grooming thoroughly will be useful in removing additional contamination.  
 
At community reception centers, areas can be designated and facilities provided so that pet 
owners can clean their own animals as this will reduce anxiety for the animals and will speed 
up the process.  However, to the extent possible, assistance should be provided to those who 
are unable to clean the animals by themselves.   For those who are not able to report to a 
reception center, instructions for cleaning their pets should be provided along with 
instructions for self decontamination as already discussed. 
 
An important health and safety consideration is the possibility for the animals to re-
contaminate themselves and bring that contamination inside the home or shelter.  At 
community reception centers or public shelters, animals are usually restricted in movement 
and spaces they can roam around.  For people sheltering at home, communication messages 
should address the need for placing pets in cages or on a leash as appropriate if there is any 
risk of animals becoming contaminated again after washing.  Animals cross contaminating 
the owners, especially children who pet them, will present a health risk.  Communications 
should also target veterinary professionals to ensure that they provide appropriate advice and 
services to clients whose animals may have been contaminated or may have received harmful 
levels of radiation exposure. 
 


 


                                                 
8 Federal Emergency Management Agency, Information for Pet Owners. Available from www.fema.gov/plan/prepare/animals.shtm  
9 American Veterinary Medical Association. U.S. Pet Ownership and Demographics Sourcebook. 2007.  
www.avma.org/reference/marketstats/sourcebook.asp  
10 Public Law 109-138, October 6, 2006. 


State and local agencies should plan to accommodate the needs of pets and service 
animals.  Contaminated pets can present a health risk to pet owners especially children 
who pet them. 
 



http://www.fema.gov/plan/prepare/animals.shtm�

http://www.avma.org/reference/marketstats/sourcebook.asp�
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Internal Contamination Considerations  
Internal contamination is radioactive material that has entered the body through, for example, 
ingestion, inhalation or through a wound.  In a nuclear detonation scenario, a radiation dose 
received from internal contamination will not be a major concern relative to burn and 
traumatic injuries received or relative to potentially large external radiation doses from initial 
radiation or nuclear fallout.  However, there is potential for internal contamination and 
regardless of how significant or insignificant it may be, internal contamination can be a 
source of anxiety and concern for the public.  After all, while people can self decontaminate 
themselves from external contamination, any internal contamination stays with them and 
does not go away quickly.  
 
While certainly not an immediate priority following a nuclear detonation, having accurate 
information about the levels of internal contamination is important in deciding whether 
medical intervention is warranted.11


Registry – Locator Databases 


 If possible, contamination should be tracked within 
shelters.  The methods and equipment needed for assessing internal contamination are more 
advanced than the equipment required to conduct external monitoring.  Collectively, internal 
contamination monitoring procedures are referred to as ‘bioassays,’ and in general these 
bioassays require off-site analysis by a clinically certified commercial laboratory or hospital. 
Although some results will be available quickly, monitored individuals should be advised 
that depending on the size of the population monitored and the radionuclides involved, it may 
be some time, perhaps weeks or months, before all results are available. Knowledge of the 
physical location of the individuals during the incident or the extent of external 
contamination on their bodies prior to washing can be helpful indicators of the likelihood and 
magnitude of internal contamination. However, laboratory results can provide definitive 
information, especially in the case of alpha-emitting radionuclides.  


State and local agencies should establish a registry system as early as possible.  This registry 
will be used to contact people in the affected population who require short-term medical 
follow-up or long-term health monitoring.  Initially, the most basic and critical information to 
collect from each person is his or her name, address, telephone number, and contact 
information.  If time permits, other information can be recorded, including the person’s 
location at time of the incident and immediately afterwards and other epidemiological 
information, but this is not essential and should not become a bottleneck in the registration 
process.  Additional information can be collected later as individuals are processed and 
evacuated out of the area, sent to shelters or when they report to community reception 
centers.  Extensive resources will be required, and Federal agencies, specifically CDC and 
the Agency for Toxic Substances and Disease Registry (ATSDR), will provide assistance in 
establishing, coordinating, and maintaining this registry. Emergency responders should be 
registered and monitored through a mechanism provided by their respective employers. 
 
State and local authorities must work with Emergency Support Function #6 (Mass Care, 
Emergency Assistance, Housing, and Human Services) and the American Red Cross to 
establish an evacuee tracking database system.  This system will assist in promptly locating 
                                                 
11 NCRP 2008; DHHS 2010 
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evacuees, patients, fatalities, and any survivors or displaced persons.  Extensive experience 
from response to hurricanes can be used to meet this need. 
 


 


Volunteer Radiation Professionals 
As stated in the National Response Framework, population decontamination activities are 
accomplished locally and are the responsibility of local and State authorities.12


www.citizencorps.gov


  Federal 
resources to assist with population monitoring and decontamination are limited and will take 
some time to arrive.  Radiation control staff employed by local and State governments are 
few in number.  However, there are tens of thousands of radiation protection professionals 
across the country that can be tapped into and encouraged to volunteer and register in any 
one of the Citizen Corps programs in their community ( ).  Specifically, 
the Medical Reserve Corps (www.medicalreservecorps.gov) offers a mechanism to recruit 
and train radiation professionals already in the community who can assist public health and 
emergency management agencies in population monitoring or shelter support operations.  
The Emergency System for Advance Registration of Volunteer Health Professionals (ESAR-
VHP) is a program to establish and implement guidelines and standards for the registration, 
credentialing, and deployment of medical professionals in the incidents of a large scale 
national emergency.  The same infrastructure can be used to recruit and register radiological 
health professionals (e.g., health physicists, medical physicists, radiation protection 
technologists, nuclear medicine technologists, etc.) for response to a potential nuclear 
emergency.  The ESAR-VHP program is administered under the ASPR within the Office of 
Preparedness and Emergency Operations of DHHS (www.hhs.gov/aspr/). 
 


 


Mutual Aid Programs 
Many States, especially those with nuclear power plants, have established mutual aid 
agreements with their neighboring and other States to provide assistance in case of a 
radiation emergency.  The Emergency Management Assistance Compact (EMAC) is a 
Congressionally ratified organization that provides form and structure to interstate mutual aid 
and addresses key issues such as liability and reimbursement (www.emacweb.org).  Through 
EMAC, a disaster impacted State can request and receive assistance from other member 
States quickly and efficiently.  EMAC has been used effectively to respond to natural 
disasters, but resources specific to nuclear emergency response has not yet been incorporated 
into EMAC.  


                                                 
12 DHS 2008 


Planners should identify radiation protection professionals in their community and 
encourage them to volunteer and register in any one of the Citizen Corps or similar 
programs in their community. 
 


State and local agencies should establish a survivor registry and locator databases as early 
as possible.  Initially, the most basic and critical information to collect from each person is 
his or her name, address, telephone number, and contact information. 
 



http://www.citizencorps.gov/�





 
 


 115 


References  
Capitol Region Metropolitan Medical Response System.  2003.  Rapid Access Mass 


Decontamination Protocol for the Capitol Region Metropolitan Medical Response 
System.  www.au.af.mil/au/awc/awcgate/mmrs/mass_decon.pdf. 


Conference of Radiation Control Program Directors, Inc.  2006.  Handbook for Responding 
to a Radiological Dispersal Device. First Responder’s Guide— the First 12 Hours.  
http://www.crcpd.org/RDD_Handbook/RDD-Handbook-ForWeb.pdf. 


International Atomic Energy Agency.  2006.  Manual for First Responders to a Radiological 
Emergency.  http://www-
pub.iaea.org/MTCD/publications/PDF/EPR_FirstResponder_web.pdf. 


National Council on Radiation Protection and Measurements.  2005.  Key Elements of 
Preparing Emergency Responders for Nuclear and Radiological Terrorism, 
Commentary No. 19 (Bethesda). 


National Council on Radiation Protection and Measurements.  2008.  Management of 
Persons Contaminated with Radionuclides: Handbook. Report No. 161 (Bethesda). 


US Department of Health and Human Services (DHHS).  Centers for Disease Control 
(CDC).  2007.  Population Monitoring in Radiation Emergencies: A Guide for State 
and Local Public Health Planners.  
http://emergency.cdc.gov/radiation/pdf/population-monitoring-guide.pdf. 


US Department of Health and Human Services (DHHS). REMM: Radiation Emergency 
Medical Management, 2010  www.remm.nlm.gov  


US Department of Homeland Security (DHS).  Federal Emergency Management Agency 
(FEMA).  1995.  Contamination Monitoring Standard for a Portal Monitor Used for 
Radiological Emergency Response, FEMA-Report-21 (Washington, D.C.). 


US DHS.  FEMA  2002.  Contamination Monitoring Guidance for Portable Instruments 
Used for Radiological Emergency Response to Nuclear Power Plant Accidents. 
FEMA-REP-22.  https://www.rkb.us/contentdetail.cfm?content_id=140772. 


US DHS.  FEMA.  2008  Nuclear/Radiological Incident Annex of the National Response 
Framework  
www.fema.gov/pdf/emergency/nrf/nrf_nuclearradiologicalincidentannex.pdf. 


US Environmental Protection Agency.  Office of Emergency Management.  2000  First 
Responders’ Environmental Liability Due to Mass Decontamination Runoff. EPA-
550-F-00-009.  www.epa.gov/OEM/docs/chem/onepage.pdf. 



http://www.crcpd.org/RDD_Handbook/RDD-Handbook-ForWeb.pdf�

http://www-pub.iaea.org/MTCD/publications/PDF/EPR_FirstResponder_web.pdf�

http://www-pub.iaea.org/MTCD/publications/PDF/EPR_FirstResponder_web.pdf�

http://emergency.cdc.gov/radiation/pdf/population-monitoring-guide.pdf�

http://www.remm.nlm.gov/�

https://www.rkb.us/contentdetail.cfm?content_id=140772�





 
 


 116 


Chapter 6 - Public Preparedness - Emergency Public 
Information 


 
KEY POINTS 


 
1. Communicating after a nuclear detonation will be difficult. The blast and 


electromagnetic pulse will damage communications infrastructure and devices for the 
population in the blast damage zones and potentially cause cascading effects in the 
surrounding areas, including the most critical region for communications – the 
dangerous fallout (DF) zone.  


2. Planners in adjacent communities should collaborate in advance to determine the 
assets necessary to reestablish communications after a nuclear detonation. They 
should also identify and remedy gaps in their capabilities. 


3. After a nuclear detonation, use all information outlets when conveying messages 
including, but not limited to, television, radio, e-mail alerts, text messaging, and 
social media outlets. 


4. Planners must consider options for communicating in areas where the infrastructure 
for electronic communications has been disabled or destroyed. Any remaining 
operational communications systems will be severely overloaded. Communications 
into and out of the impacted area via these systems will be extremely difficult.  Radio 
broadcasts may be the most effective means to reach the people closest to and directly 
downwind from the nuclear explosion site. 


5. Pre-incident preparedness is essential to saving lives. After a nuclear detonation, 
public safety depends on the ability to quickly make appropriate safety decisions. 
Empowering people with knowledge can save thousands of lives. 


6. Messages prepared and practiced in advance are fundamental to conveying clear, 
consistent information and instructions during an emergency incident. 


7. Planners should select individuals with the highest public trust and confidence to 
deliver messages and should be prepared to deliver key information to the public in 
the affected areas about protection almost immediately in order to maximize lives 
saved. 


Overview 
Effective messaging, before and after a nuclear detonation, will be critical to saving lives and 
minimizing injury. During this type of response, all levels of government share responsibility 
for coordinating and communicating information regarding the incident to the public. State, 
Tribal, and local authorities retain the primary responsibility for communicating health and 
safety instructions to their populations. Clear, concise, and consistent messages will help 
build trust, comfort a nation in distress, and relay essential information.  
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This chapter addresses planning considerations for developing and implementing the use of 
life-saving messages for the public. It begins with a summary of communications 
infrastructure and emphasizes the importance of re-establishing communications capabilities 
expediently.  Coordination between communication infrastructure and public information 
planners is essential to an effective response. These planning experts need a mutual 
understanding of how communications infrastructure will be re-established based on 
feasibility and the priority of getting information to the public.  
 
Communicating about a high-stress, life-threatening emergency is always a difficult task; 
however, communicating about a nuclear detonation poses two unique challenges: 
 


1. Many people do not believe that a nuclear detonation is survivable. The sense of 
futility, fatalism, and hopelessness severely impacts the public’s desire and even 
ability to absorb information and follow instructions.1


2. A nuclear explosion will more than likely destroy or severely disable the 
communications infrastructure (any mechanism or system used to give or receive 
information) in the blast damage zones where people need to act quickly and 
appropriately to protect themselves. Residual power failures and overloaded systems 
could cause a cascade of communications failures into the surrounding area, including 
the dangerous fallout zone (DF zone) where fatal levels of fallout must be avoided to 
save lives.  


 


 
To successfully address these challenges, a well-planned and prepared approach to both pre-
incident preparedness and post-detonation messaging is essential. 


Communications Infrastructure 
To fully appreciate the importance of pre-incident preparedness and the challenges of post-
detonation communication, it is necessary to understand the impacts that a nuclear detonation 
will have on our ability to communicate. This section looks at the impacts on three distinct 
audiences: the people in the blast damage zones, people in the surrounding areas, including 
the dangerous fallout zone, and the national and international communities.  The impacts 
stated below are based on modeling of the blast and electromagnetic pulse (EMP) effects of 
a 10 KT nuclear detonation and real-world experience from emergency responses, like 9/11 
and Hurricane Katrina.  
 
Blast Damage Zones 
There will be minimal, if any, ability to send or receive information in the blast damage 
zones (LD, MD and SD zones). It may be days before communications capabilities are 
reestablished.  Within this area, all communications capabilities will be destroyed or severely 
hindered. The blast will cause physical damage to communications systems – electrical, 
phone and cellular systems will be down. The EMP will devastate electronics. Televisions, 
computers, cell phones, and personal digital assistants (PDAs), such as BlackBerry devices, 
may all be impacted. Cell phones or PDAs that do withstand the EMP impact will likely be in 


                                                 
1 Homeland Security Institute 2009 
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the hands of survivors, because the person possessing it is sufficiently confined in a 
substantial underground location such as a basement, underground parking garage, or subway 
system. The sufficiency of the shelter could render the cell phone or PDA useless until a 
survivor finds a way to the surface. However, if the person were to do so, they could subject 
themselves to life-threatening radiation exposure.  
 
Communicating after a nuclear detonation will be difficult. The blast and electromagnetic 
pulse will damage communications infrastructure and devices for the population in the blast 
damage zones and potentially cause cascading effects in the surrounding areas, including the 
most critical region for communications – the dangerous fallout (DF) zone. 
 
Along with commercial systems, public safety systems in this area (e.g., land and mobile 
radio and 911 call centers) may also suffer communications failures. Although these systems 
are typically less susceptible to failure and more robust than their commercial counterparts, 
they can be expected to be severely damaged or degraded in the blast and surrounding areas. 
These systems are critical to emergency responders in performance of life saving and rescue 
operations and need to be restored as quickly as possible.  
 
As part of the Federal response to a major disaster, such as a nuclear detonation, FEMA will 
activate the Communications Annex of the National Response Framework, Emergency 
Support Function #2, to coordinate with the private sector, State, and local entities in 
restoring the commercial communications infrastructure, public safety and emergency 
responder networks.  
 
Timely response to any large-scale incident is critical.  Industry continually monitors their 
networks for outages and reduced capabilities and will usually begin recovery operations 
within a very short period of time. Commercial providers typically have transportable 
restoration capabilities (e.g., cellular on wheels and cellular on light truck) strategically 
located around the country to minimize response times. With proper planning and 
preparedness public safety, emergency responder networks can be augmented and/or 
temporarily restored by utilizing assets that the State, National Guard, and surrounding 
localities may be able to provide. As part of the Federal response, FEMA can typically have 
communications assets on the ground in the contiguous 48 states within 24-48 hours after an 
incident.  
 
Surrounding Area 
The surrounding area may include surrounding communities, counties, bordering states, and 
people in the path of the radioactive plume, including the DF zone. After a nuclear 
detonation, there is the potential for cascading effects along transmission lines in this area. 
This could mean electrical, phone, and Internet outages. These cascading effects may extend 
for hundreds of miles from the detonation site. The EMP should have limited, if any, effect 
on electronic devices in the surrounding area and DF zone outside of the blast damage zone. 
Electronic devices may only require resetting switches and circuit breakers.  See Chapter 1 
for specific information on EMP effects and impacts. 
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Planners in adjacent communities should collaborate in advance to determine the assets 
necessary to reestablish communications after a nuclear detonation. They should also identify 
and remedy gaps in their capabilities. 
 
National and International Communities 
For any major national emergency, a sudden increase in the need for information and human 
connectivity severely stresses and exceeds the capacity of the communications infrastructure. 
This will hinder the ability to communicate into or out of the blast damage and DF zones and 
potentially in the immediate surrounding areas. During the 9/11 response, this influx and 
overloading of the system affected not only public communications, but also affected 
responder-to-responder communications in the northeastern United States. Since 9/11, many 
local, State, and Federal emergency response organizations have adopted technology to 
enhance responder-to-responder communications capabilities. Planners need to know what 
types of systems are in place to enable responder communications in case normal 
communications methods are unavailable. 


Message Outlets 
After a nuclear detonation, it is essential to use every information outlet to get health and 
safety guidance out to the public as quickly as possible. There will be a need to use both 
traditional media outlets (e.g., television, radio, online news sources) and other means. E-
mail alerts, text messaging, and social media outlets like Facebook and Twitter may help 
quickly disseminate accurate protective action guidance. Low-tech messaging methods may 
be necessary as well, such as flyer drops and loudspeakers. Emergency management officials 
need to reach out with consistent messages using as many means possible to reach the largest 
number of people.  
 
After a nuclear detonation, use all information outlets when conveying messages including, 
but not limited to, television, radio, e-mail alerts, text messaging, and social media outlets. 
 
The National Oceanic and Atmospheric Administration (NOAA) Weather Radio (NWR) may 
serve as an effective means of getting safety guidance to the public. These radios are located 
at schools and hospitals across the nation. NWR broadcasts constant weather information, but 
also works with emergency officials and responders to broadcast warnings and post-incident 
information for all types of hazards.   
 
Numerous State, local, and Tribal governments use the Emergency Alert System (EAS) to 
provide public alerts and warnings to ensure public safety. EAS is available for rapid 
dissemination of emergency information. Many cities also have siren warning systems, 
highway message boards, and reverse 911 systems. Planners are encouraged to have pre-
scripted messages ready for immediate use (see Preparing Messages section of this chapter).  
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Planners must consider options for communicating in areas where the infrastructure for 
electronic communications has been disabled or destroyed. Any remaining operational 
communications systems will be severely overloaded. Communications into and out of the 
impacted area, via these systems, will be extremely difficult. Radio broadcasts may be the 
most effective means to reach the people closest to and directly downwind from the nuclear 
explosion.  


Pre-Incident Messaging Preparedness   
Pre-incident preparedness is essential to ensuring that people act in ways to minimize their 
exposure. After a nuclear explosion, people inside the blast damage and DF zones may not 
have information or help from the outside. In this situation, victims become first responders 
and first responders become victims. People will have a significantly greater chance of 
survival if they know the appropriate actions to take. Without pre-incident knowledge, 
people will be more likely to follow the natural instinct to run from danger, potentially 
exposing themselves to fatal doses of radiation that could have been avoided by 
sheltering. Planners must foster a public that is informed and empowered to make effective 
decisions for the safety of themselves and those around them.  
 
Pre-incident preparedness is essential to saving lives. After a nuclear detonation, the public’s 
safety depends on their ability to quickly make appropriate safety decisions. Empowering 
people with knowledge can save thousands of lives. 
 
When working on a pre-incident preparedness campaign, it is important to know your 
audience. There are ways to reach out to entire communities and ways to target audiences 
most likely to act on the information and influence those around them. For example, 
including informational material with power and water bills will reach a large portion of a 
community. In addition to the larger population, target audiences need specialized messages. 
Target audiences may include grade school students who can bring the information home to 
their families, religious leaders who can inform their congregations, and business owners 
who can help encourage their employees to be prepared.  
 
There are pre-incident preparedness campaigns already in place. Nuclear power facilities and 
the Federal Emergency Management Agency’s (FEMA’s) Radiological Emergency 
Preparedness (REP) Program provide information to people living around commercial 
nuclear power facilities. The REP program has worked with schools to provide preparedness 
material in the form of school calendars and book bags labeled with safety tips as a way to 
reach out to both parents and students.  
 
Pre-incident preparedness will be a difficult task. There is a legacy of public emergency 
preparedness campaigns, such as the Cold War’s ‘duck and cover’ and the more recent 
‘plastic sheeting and duct tape,’ that leave the public skeptical of preparedness messages. In 
addition, with a public that associates nuclear detonations with certain death, the sense of 
futility, fatalism, and hopelessness severely impacts their desire and even their ability to 
absorb information and follow instructions. According to research recorded in the Homeland 
Security Institute’s (HSI) Nuclear Incident Communication Planning: Final Report, prepared 
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for the Department of Homeland Security’s Office of Health Affairs, just initiating 
communication regarding a possible nuclear detonation is “met with skepticism, concern 
about hidden intelligence information, and accusations of government propagandizing.”2


 
 


Based on the public’s resistance to open discussions on nuclear detonations and the fact that 
the public is overwhelmed with instructions for each type of potential threat, one 
recommendation in HSI’s report is to pursue an ‘all-hazards’ public education 
communication strategy. Similar to the United Kingdom’s emergency preparedness 
campaign, ‘Go In, Stay In, Tune In,’ all-hazards guidance must be applicable to all types of 
emergencies, easy to remember, and action-oriented.  


Preparing Messages 
Messages drafted in advance of a nuclear detonation will enhance responders’ ability to 
provide timely, accurate information and to manage misinformation that may be going to the 
public through news and social media.  
 
Messages prepared and practiced in advance are fundamental to conveying clear, consistent 
information and instructions during an emergency incident. 
 
Officials, planners, and responders are also members of the public and can anticipate the 
types of questions they will receive and prepare answers in advance. When anticipating 
questions, planners must keep in mind both the broad audiences (e.g., people in the blast 
damage zones, in the DF zone and in the surrounding area, and the national and international 
community) and more targeted audiences (e.g., non-English speakers, hospital and nursing 
home staff and patients, the homeless population, farmers, etc.). To some extent, each 
audience will have specialized information needs.  
 
The following are specific information needs of the three broad audiences discussed in the 
Communications Infrastructure section of this chapter:  
 
Blast Damage and DF Zones: People in these areas need life-saving information. People in 
the dangerous fallout zone must remain inside or get inside adequate shelter as quickly as 
possible to avoid potentially fatal doses of radiation. See Chapter 3 for additional information 
on sheltering. 
 
Surrounding Area: People in this area will be concerned for their immediate health and 
safety and may be required to take protective measures if they are in the path of the 
radioactive plume. Surrounding communities may also be tasked with assisting evacuees. 
There will be a large population of people displaced from their homes after a nuclear 
explosion. As people evacuate, the surrounding communities will be faced with concern 
about contaminated people and vehicles entering their area.  
 


                                                 
2 Homeland Security Institute 2009  
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National and International Communities: People across the world will be looking for 
information and trying to get in touch with their loved ones. Both nationally and 
internationally, the public will be turning to media and the Internet for information. This is an 
opportunity to provide situation and response updates and to educate the population about 
safety measures in the case of additional nuclear detonations. 
 
For messages to be effective they must be understood by the intended audience. It is 
important to keep messages simple, accurate and consistent, using plain language as much as 
possible. Research has shown that terms and phrases commonly used in the emergency 
response field, like ‘shelter-in-place,’ are not understood by the public. Avoid jargon, 
technical terms, and acronyms.3


 
 


Message delivery is as important as message development. Identify and train spokespersons 
who can communicate your messages effectively. Local spokespersons, such as fire and 
police chiefs, are considered credible sources of information. Local broadcast meteorologists 
also are credible sources of emergency information because they are the public’s source of 
information during weather incidents like snow storms, floods, hurricanes, and tornados. 4


 
 


Planners should select individuals with the highest public trust and confidence to deliver 
messages and should be prepared to deliver key information to the public in the affected 
areas about protection almost immediately in order to maximize lives save. 
 
The Federal government, led by the National Security Staff, developed a fact based 
messaging document, which is a plain language, technically accurate communications 
resource for emergency responders and Federal, State, and local officials to use when 
communicating with the public and media during the first 72 hours following a nuclear 
detonation in the United States. This document includes key messages for the impacted 
community and the nation and anticipated questions and answers. This document is still in 
interagency development, but once it is finalized it will be added to the FEMA website where 
this planning guidance will be maintained (www.fema.gov/CBRNE). Below are samples 
from the messaging document. 
 
 
 
 
 
 
 
 
 
 
 
 


                                                 
3 CDC 2009 
4 Becker 2003 
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Sample Key Message from Federal Government IND Messaging Effort 
 
Impacted Community: Immediate Action Message 
Suggested for local or state spokesperson: Fire Chief, Mayor, Governor 
• We believe a nuclear explosion has occurred at [Location] here in [City]. 
• If you live anywhere in the metropolitan area, get inside a stable building 


immediately. 
• You can greatly increase your chance of survival if you take the following steps. 


o Go deep inside:  
 Find the nearest and strongest building you can and go inside to avoid 


radioactive dust outside.  
 If better shelter, such as a multi-story building or basement can be reached 


within a few minutes, go there immediately. 
 If you are in a car, find a building for shelter immediately. Cars do not provide 


adequate protection from radioactive material.  
 Go to the basement or the center of the middle floor of a multi-story building 


(for example the center floors (e.g., 3 – 8) of a 10-story building).  
 These instructions may feel like they go against your natural instinct to 


evacuate from a dangerous area; however, health risks from radiation 
exposure can be greatly reduced by: 


• Putting building walls, brick, concrete or soil between you and the 
radioactive material outside, and  


• Increasing the distance between you and the exterior walls, roofs, 
and ground, where radioactive material is settling. 


o Stay inside: 
 Do not come out until you are instructed to do so by authorities or emergency 


responders. 
 All schools and daycare facilities are now in lockdown. Adults and children in 


those facilities are taking the same protective actions you are taking and they 
will not be released to go outside for any reason until they are instructed to do 
so by emergency responders.  


o Stay tuned to television and radio broadcasts for important updates 
 If your facility has a National Oceanic and Atmospheric Administration 


(NOAA) Weather Radio, this is a good source of information.  
 If you have been instructed to stay inside, stay tuned because these 


instructions will change. 
• Radiation levels are extremely dangerous after a nuclear detonation, 


but the levels reduce rapidly in just hours to a few days.  
• During the time when radiation levels are the highest, it is safest to 


stay inside, sheltered away from the material outside. 
 When evacuating is in your best interest, you will be instructed to do so.  
 People in the path of the radioactive plume – downwind from the detonation - 


may also be asked to take protective measures. 
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The challenges and opportunities presented in this chapter apply to all aspects of response to 
a nuclear detonation, not just public messaging. The success of every communication, from 
providing technical expertise to political appointees to safety information to field teams, 
depends on the ability to develop clear, consistent messages and deliver those messages 
effectively. 
 
The reference and additional resources sections of this chapter include information on 
radiation and crisis communication research, guidance on developing messages, information 
on trusted spokespersons, and pre-existing messages on radiation and for radiological 
emergencies. 
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Sample Q&A from Federal IND Messaging Effort 
 
What should I do if I think I have been contaminated 
with radiation (have radioactive dust on me)? 
• Remove your clothing to keep radioactive dust from 


spreading. 
o You should act as if you are going home covered 


in mud and you do not want to track mud into your 
home. 


o Place your clothing in a plastic bag and seal or tie 
the bag. This will prevent the radioactive material 
from spreading. 


o Place the bag as far away as possible from humans 
and animals to limit exposure. 


o Removing the outer layer of clothing can remove 
up to 90% of the radioactive dust. 


• When possible, take a shower with lots of soap and 
water to limit radiation contamination. Do not scrub 
the skin. 
o Wash your hair with shampoo or soap and water. 
o Do not use conditioner on your hair because it will 


bind radioactive material to your hair, keeping it 
from rinsing out easily.  


o Gently blow your nose and wipe your eyelids and 
eyelashes with a clean wet cloth. Gently wipe your 
ears. 


• If you cannot shower, use a wipe or clean wet cloth to 
wipe your skin that was not covered by clothing. 


• Put on clean clothing, if available. 
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Staff identify people who have:

Urgent medical needs

High levels of contamination

Special needs

Prior decontamination

Initial Sorting Station





The Initial Sorting Station is where staff put people on the correct path through the CRC.  Staff here identify people who have:

		Urgent medical need, 

		High levels of contamination,

		Special needs, or 

		Prior decontamination.



*











Medical staff provide immediate care

Treat minor injuries on-site

Arrange emergency transport for severe illness or injury

Life saving care takes priority 

Do not delay transport for decontamination

First Aid Station





People with urgent medical needs go to the First Aid Station for medical care and possible transport to a medical facility or alternate care site.  



An urgent medical need is defined as any medical condition that requires immediate medical attention.  This could include cardiac arrest, heat injuries, or open wounds that could potentially be contaminated or get contaminated in the CRC.



Life saving care should not be delayed for extensive decontamination – removing the outer layer of clothing is sufficient.  



*









Staff screen people for contamination

Handheld instruments or portal monitors

Express lane for people with prior decontamination

Consult state radiation control authority for guidance



Contamination Screening Station





The Contamination Screening Station is where staff monitor people for external contamination.  



Staff can use a combination of partial-body and full-body screenings, using either handheld detectors or portal monitors, to screen for contamination.  Also, an express lane may be established for people who decontaminated before coming to the CRC.



People who are contaminated go to the Wash Station for decontamination.  People who are not contaminated go to Registration.



*











		



Wash Station



Staff facilitate showering:

People wash themselves

Indoor shower facilities or mobile decontamination units

Some may need multiple showers

Full-body contamination screening before going to Registration Station



At the Wash Station, people clean themselves.  Some people may need only minimal decontamination, such as washing their hands or removing the outer layer of their clothing.  



Screening staff in the Wash Station will check people for contamination after they clean themselves.  If contamination is still present after two showers, that person may be internally contaminated and will require additional screening at the Radiation Dose Assessment Station.



*









Staff use epidemiological tools to: 

Establish a registry

Determine need for immediate follow-up at Radiation Dose Assessment Station

Information collected includes:

Demographic information

Destination

Proximity to event 

Time in affected area



Registration Station





After being screened for contamination or decontaminated at the Wash Station, people register with public health staff.  Information collected at this station can be used to identify people who need immediate follow-up at the Radiation Dose Assessment Station.  This information can also be used for long-term follow-up and tracking.

*









Clinical and health physics staff:

Screen for internal contamination

Assess radiation exposure

Assess need for bioassay

Assess need for treatment

Prioritize for short-term follow-up



Radiation Dose Assessment Station





Staff at the Radiation Dose Assessment Station :

		Screen people for internal contamination

		Assess radiation exposure,

		Assess the need for bioassay,

		Assess the need for treatment, and 

		Prioritize people for short-term follow-up.





Not everyone at the CRC will be evaluated at the Radiation Dose Assessment Station.  For example, pregnant women, people showing signs of acute radiation sickness, people who are suspected to be internally contaminated, and people who were externally contaminated when they entered the CRC, may be the only people referred for Radiation Dose Assessment.
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Staff provide information for people leaving the CRC

Assess need for counseling

Discharge to home or shelter

Provide referral for further care



Discharge Station





Staff at the Discharge Station assess the need for counseling and provide referrals for further care.  Staff here also provide information for people who are being discharged to their homes and facilitate placement in a public shelter.
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Initial Sorting Station Job Action Sheet

		This station is in the Contamination Control Zone. Workers must wear PPE assigned to them.





Before Shift


· Report to the Staff Sign-In Area

· Collect assigned personal protective equipment (PPE), dosimetry devices, and radiation detection instruments


· Attend pre-shift briefing 


· Report to Initial Sorting Station Manager to receive and review position assignment 

· Review High Contamination Screening Job Aid

During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times 


· As possible, avoid physical contact with arrivals to limit cross-contamination 


· If you touch someone, change your gloves or have them checked for contamination


· Assign ID numbers to people as they arrive


· Collect the following information as people arrive:


· Name


· Date of Birth


· Last 4 digits of Social Security Number


· Phone number where they can be reached


· Work with Contamination Screening Staff to identify highly contaminated people


· As necessary, escort people to the appropriate station


· Direct people as follows:

		Decision

		

		Action



		Urgent Medical Need


(i.e. any injury or illness that requires immediate medical attention)

		(

		Escort to First Aid Station



		Highly Contaminated


(Review High Contamination Screening Job Aid and screening protocol)

		(

		Escort to Wash Station



		Special Needs


(i.e. requires assistance due to decreased mobility or cognitive functioning OR requires translation services or adult supervision)

		(

		Arrange Assistance or Escort through CRC



		Prior Decontamination 

(i.e showered at home or was decontaminated near the scene)

		(

		Direct to Contamination Screening Express Line


(if available)





After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will:


1. Direct you on how to remove your PPE

2. Screen you for contamination


· After entering the Clean Zone:

1. Turn in your dosimetry devices and radiation detection instruments at the Sign-Out Area.

2. Attend the post-shift briefing


First Aid Station Job Action Sheet

		This station is in the Contamination Control Zone. Workers must wear PPE assigned to them.





Before Shift


· Report to the Staff Sign-In Area

· Collect assigned personal protective equipment (PPE) and dosimetry devices


· Attend pre-shift briefing 


· Report to First Aid Station Manager to receive and review your position assignment 


· Inventory First Aid supplies and conduct radio/phone check


During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times 

· Assess patients with urgent medical needs


· Examples of urgent medical needs include:


· Life-threatening conditions (i.e. cardiac arrest, heat stroke, severe dehydration)


· Open wounds (even minor wounds) can increase the risk of internal contamination


· Symptoms of acute radiation syndrome (specifically nausea, vomiting, diarrhea)


· Maintain patient log; including time in, time out, chief complaint, and disposition


· As possible, avoid physical contact with arrivals to limit cross-contamination 


· If you touch someone, change your gloves or have them checked for contamination


· Treat patients in need of immediate medical care


· Treatment of life or limb-threatening injuries takes precedence over decontamination


· For contaminated patients, perform a gross decontamination by carefully removing  outer layer of clothing 


· Patients with contaminated wounds should be sent to a hospital or alternate care site to have the wound decontaminated and treated


· As necessary, escort people to the appropriate station


		Decision

		

		Action



		Immediate Medical Transport Necessary

(i.e. any injury or illness that exceeds the scope of treatment at First Aid)

		(

		Arrange Transport to Hospital or 


Alternate Care Site


(Call 9-1-1 or radio for ambulance)



		Contaminated

		(

		Escort to Wash Station


(Address medical needs before decontamination)



		Not Contaminated

		( 

		Escort to Registration


(After addressing medical needs)





After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will:


1. Direct you on how to remove your PPE


2. Screen you for contamination


· After entering the Clean Zone:


1. Turn in your dosimetry devices at the Sign-Out Area.


2. Attend the post-shift briefing


Contamination Screening Station Job Action Sheet

		This station is in the Contamination Control Zone. Workers must wear PPE assigned to them.





Before Shift

· Report to the Staff Sign-In Area

· Collect assigned personal protective equipment (PPE), dosimetry devices, and radiation detection instruments


· Attend pre-shift briefing 


· Report to the Contamination Screening Station Manager to receive and review your station assignment 


· After receiving your station assignment, review the appropriate Job Aid 


		Station Assignment

		Screening Assignment Job Aid



		Initial Sorting

		High Contamination Screening



		Contamination Screening

		G-M Detector Job Aid


Portal Monitor Job Aid



		Wash Station

		G-M Detector Job Aid


Portal Monitor Job Aid





During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times 

· As possible, avoid physical contact with arrivals to limit cross-contamination 


· If you touch someone, change your gloves or have them checked for contamination


· Screen people for external contamination


· Follow screening protocol established by Contamination Screening Station Manager


· As necessary, escort people to the appropriate station


During Shift (Continued)

· Direct people as follows:


		Decision

		

		Action



		Contaminated




		(

		Escort to Wash Station



		Not Contaminated




		(

		Direct to Registration





· Conduct contamination screenings for workers (including other Contamination Screening Staff)


1. Direct them on how to remove their PPE


2. Screen them for contamination


After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will:


1. Direct you on how to remove your PPE


2. Screen you for contamination


· After entering the Clean Zone:


1. Turn in your dosimetry devices and radiation detection instruments at the Sign-Out Area.


2. Attend the post-shift briefing


Wash Station Job Action Sheet

		This station is in the Contamination Control Zone. Workers must wear PPE assigned to them.





Before Shift


· Report to the Staff Sign-In Area

· Collect assigned personal protective equipment (PPE) and dosimetry devices


· Attend pre-shift briefing 


· Report to the Wash Station Manager to receive and review your position assignment 


· Review Decontamination Job Aid

During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times 

· As possible, avoid physical contact with arrivals to limit cross-contamination 


· If you touch someone, change your gloves or have them checked for contamination


· Facilitate showering


· Provide verbal directions 


· Provide shower supplies (e.g. shampoo, soap, towels, and clean clothing)


· Collect contaminated clothing and personal belongings


· Have each person place clothing in a large plastic bag before showering


· Label clothing bag with person’s name and ID number


· Have each person place personal belongings (e.g. wallets, keys, jewelry, glasses) in a plastic bag before showering


· Label personal belongings with the person’s name and ID number


· Check items for contamination, decontaminate them (if necessary), and return them to the owner after they are cleared to enter the Clean Zone


· Work with Contamination Screening Staff to perform post-decontamination screenings


· Wash Station Staff will record and file the results of the contamination screening


· As necessary, escort people to the appropriate station


During Shift (Continued)


· Direct people as follows:


		Decision

		

		Action



		Shower Not Necessary

(i.e. contamination can be removed by washing hands or removing clothing)

		(

		Direct to Partial-Body Cleaning



		Shower Necessary

(i.e. contamination in hair, on skin, or over large portion of the body)

		( 

		Direct to Showers



		Still Contaminated After First Shower




		(

		Shower Again



		Still Contaminated After Second Shower

 

		(

		Provide Clothing and Escort to Registration

(person may be internally contaminated)



		Clean 


(after partial-body cleaning, first shower, or second shower)

		(

		Provide Clothing and Direct to Registration





After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will:


1. Direct you on how to remove your PPE


2. Screen you for contamination


· After entering the Clean Zone:


1. Turn in your dosimetry devices and radiation detection instruments at the Sign-Out Area.


2. Attend the post-shift briefing


Registration Station Job Action Sheet

		This station is in the Clean Zone. Workers may still be assigned PPE.





Before Shift


· Report to the Staff Sign-In Area

· Collect assigned personal protective equipment (PPE) and dosimetry devices


· Attend pre-shift briefing 


· Report to Registration Manager to receive and review position assignment 

· Review CRC Processing Forms, paying close attention to Form III: Preliminary Exposure Assessment, Radiation Dose Assessment Referral

During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times


· Interview people as they arrive at Registration


· Some people will need immediate medical follow-up at the Radiation Dose Assessment Station


· You will identify people who fall into this category based upon:


· Their responses to the interview questions


· The results of contamination screenings 


· As necessary, escort people to the appropriate station


· Direct people as follows:


		Decision

		

		Action



		Immediate Follow-Up Necessary

(Review Medical Prioritization Job Aid and contamination screening results)

		(

		Escort to Radiation Dose Assessment Station



		Does Not Need Immediate Follow-Up



		(

		Direct to Discharge Station





After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will screen you for contamination


· Turn in your dosimetry devices at the Sign-Out Area.


· Attend the post-shift briefing


Radiation Dose Assessment Station Job Action Sheet

		This station is in the Clean Zone. Workers may still be assigned PPE.





Before Shift


· Report to the Staff Sign-In Area

· Collect assigned personal protective equipment (PPE), dosimetry devices, and radiation detection instruments


· Attend pre-shift briefing 


· Report to the Radiation Dose Assessment Station Manager to receive and review your position assignment


· After receiving your station assignment, review the appropriate Job Aid


		Station Assignment

		Screening Assignment Job Aid



		Internal Contamination Screening




		Internal Contamination Screening Job Aid



		Bioassay Collection




		Specimen Collection Job Aid


Specimen Shipment Job Aid



		Medical Evaluation

		Acute Radiation Syndrome: A Fact Sheet for Physicians


Prenatal Radiation Exposure: A Fact Sheet for Physicians


Cutaneous Radiation Injury: A Fact Sheet for Physicians





During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times 


After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will screen you for contamination


· Turn in your dosimetry devices at the Sign-Out Area.


· Attend the post-shift briefing


Discharge Station Job Action Sheet

		This station is in the Clean Zone. Workers may still be assigned PPE.





Before Shift


· Report to the Staff Sign-In Area

· Collect assigned personal protective equipment (PPE) and dosimetry devices


· Attend pre-shift briefing 


· Report to the Discharge Manager to receive and review your position assignment 

During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear PPE and dosimetry devices at all times 


· Assist mental health professionals in providing assessments or referrals for people in need of psychological care


· Provide information and educational material to people leaving the CRC


· Help people register for a space in a public shelter


· As necessary, escort people out of the CRC


· Assist people as follows:


		Decision

		

		Action



		Person Requires Referral for Further Care


(i.e. additional medical consultation or counseling)

		(

		Provide Referral



		Person Does Not Need Further Care

		(

		Discharge to Home or Shelter








After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will screen you for contamination


· Turn in your dosimetry devices at the Sign-Out Area.


· Attend the post-shift briefing
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Contamination Screening Station Job Action Sheet

		This station is in the Contamination Control Zone. Workers must wear PPE assigned to them.





Before Shift

· Report to the Staff Sign-In Area


· Collect assigned personal protective equipment (PPE), dosimetry devices, and radiation detection instruments


· Attend pre-shift briefing 


· Report to the Contamination Screening Station Manager to receive and review your station assignment 


· After receiving your station assignment, review the appropriate Job Aid 


		Station Assignment

		Screening Assignment Job Aid



		Initial Sorting

		High Contamination Screening



		Contamination Screening

		G-M Detector Job Aid

Portal Monitor Job Aid



		Wash Station

		G-M Detector Job Aid


Portal Monitor Job Aid





During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear assigned PPE and dosimetry devices at all times 

· As possible, avoid physical contact with arrivals to limit cross-contamination 


· If you touch someone, change your gloves or have them checked for contamination


· Screen people for external contamination


· Follow screening protocol established by Contamination Screening Station Manager


· As necessary, escort people to the appropriate station

During Shift (Continued)

· Direct people as follows:


		Decision

		

		Action



		Contaminated




		(

		Escort to Wash Station



		Not Contaminated




		(

		Direct to Registration





· Conduct contamination screenings for workers (including other Contamination Screening Staff)


1. Direct them on how to remove their PPE


2. Screen them for contamination


After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will:


1. Direct you on how to remove your PPE


2. Screen you for contamination


· After entering the Clean Zone:


1. Turn in your dosimetry devices and radiation detection instruments at the Sign-Out Area.


2. Attend the post-shift briefing
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Discharge Station Job Action Sheet

		This station is in the Clean Zone. Workers may still be assigned PPE.





Before Shift


· Report to the Staff Sign-In Area


· Collect assigned personal protective equipment (PPE) and dosimetry devices

· Attend pre-shift briefing 


· Report to the Discharge Manager to receive and review your position assignment 

During Shift


· Report any emergencies or injuries to your station manager IMMEDIATELY


· Wear PPE and dosimetry devices at all times 


· Assist mental health professionals in providing assessments or referrals for people in need of psychological care


· Provide information and educational material to people leaving the CRC


· Help people register for a space in a public shelter


· As necessary, escort people out of the CRC


· Assist people as follows:


		Decision

		

		Action



		Person Requires Referral for Further Care


(i.e. additional medical consultation or counseling)

		(

		Provide Referral



		Person Does Not Need Further Care

		(

		Discharge to Home or Shelter








After Shift


· Report to the Contamination Screening Station to begin demobilization


· Contamination Screening Staff will screen you for contamination


· Turn in your dosimetry devices at the Sign-Out Area.


· Attend the post-shift briefing
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