
PRACTICAL INFORMATION WHEN WRITING YOUR 

RADIATION EMERGENCY ANNEX



INTRODUCTION TO SRDRS

 4th region funded by HHS/ASPR

 Complement existing preparedness and 
response frameworks

 Integrating 1) clinical subject matter 
expertise and 2) health systems’ 
operational expertise into existing 
preparedness and response structures at 
the local regional and state level

Region VII Regional Disaster Health 
Response Ecosystem (RDHRE)

(Nebraska Medicine/University of Nebraska 
Medical Center)
Awarded 2018

Region 1 RDHRS 
(Massachusetts 

General Hospital)
Awarded 2018

Mountain Plains RDHRS
(Denver Health and Hospital 

Authority)
Awarded 2020

Southern RDHRS 
(Emory Hospital) 
Awarded 2021



SRDRS AIMS

Augment

Augment horizontal and 
vertical integration of key 
stakeholders
• champion public-private 

partnerships
• align preparedness and response 

plans, policies, and procedures

Improve

Improve bidirectional 
communication and 
situational awareness
• CBRNE response
• health care organizations and 

government partners 

Facilitate

Facilitate greater access to 
highly specialized clinical 
expertise and capabilities to 
improve medical surge 
capacity
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ZIAD KAZZI, MD, FACMT, FAACT, FAAEM, 
FACEP

 Associate Medical Director, Southern Regional Disaster 
Response System
 Professor and Director, International Medical Toxicology
Fellowship, Emory University
 Assistant Medical Director, Georgia Poison Center
 Director, Grady Occupational and Environmental Toxicology 
Outpatient Clinic
 Immediate Past-President, MENATOX
 Vice President, ACMT
 Member, National Council on Radiation Protection and 
Measurements
 Executive Committee Member, Radiation Injury Treatment 
Network
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LORI WOOD, DHA, MBA, MSEM, EMHP

 Executive Director Emergency 
Management, Grady Health System

 Region D Healthcare Coalition 
Coordinator 

 Executive Committee Member, 
Southern Regional Disaster Response 
System
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CONFLICT OF INTEREST DISCLOSURE

 No relevant conflicts of interest to disclose
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BOTTOM LINE UPFRONT

 Difference between annexes for rad and non-rad events
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• Possible health outcomes of 
exposure to ionizing radiation

• Cell dies
• Cell repairs itself
• Cancer risk increases
• Birth defects

Ionizing
Versus
Non-Ionizing

Neutrons



OBJECTIVES

 After participating in this session, you will be able to:
 List preparedness needs that are particular to a radiological or nuclear emergency
 Draft your radiation annex with more ease
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EXCELLENT TEMPLATE THAT I FOLLOWED 
FOR MY PRESENTATION TODAY
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https://asprtracie.hhs.gov/technical-resources/resource/10145/aspr-tracie-coalition-radiation-emncy-surge-annex-situation-manual-pdf
https://asprtracie.hhs.gov/technical-resources/resource/10145/aspr-tracie-coalition-radiation-emncy-surge-annex-situation-manual-pdf


LOCAL RISKS OF RADIATION MASS CASUALTY 
EVENTS

• Risk assessment and Hazard Vulnerability Assessment (HVA)

• Resources gap analysis
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POSSIBLE SCENARIOS
• Improvised nuclear device and Nuclear Weapon Detonation

• Radiological dispersal device 

• Radiation exposure device

• U.S. nuclear facilities

• Research and test reactors

• Lost/found/orphaned radioactive material sources

• Transportation incidents involving radioactive materials

• Domestic nuclear weapons accidents 

• International incidents involving nuclear or radioactive material that impact or threaten 
to impact the United States
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OVERVIEW OF UNIQUE, COMMON 
MEDICAL AND PUBLIC HEALTH ISSUES 

RESULTING FROM DIFFERENT 
RADIATION EMERGENCIES, AND 

POTENTIAL SCENARIOS
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IND DETONATION SCENARIO
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NUCLEAR WEAPON DETONATION
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https://www.cdc.gov/nceh/multimedia/infographics/nuclear_weapon.html


IMPORTANT 
UPDATES

 Includes scenarios of 
larger weapons 
delivered by ballistic 
missiles or planes
 Air burst versus 

ground burst









 Theoretical damage zones shown side by side, 
comparing projected zones for 100 kT air detonations 
and for 100, 10, 1, and 0.1 kT near-surface 
detonations.

 For every factor of ten yield increase, the effect 
ranges typically only increase by a factor of two. For 
example, the MDZ for 0.1, 1, 10, and 100 kT near-
surface detonations extend out a ¼ mile, ½ mile, 1 
mile, and 2 ¼ miles, respectively. 



FLASH BURNS ACCOUNTED FOR THE OVERWHELMING MAJORITY OF BURNS SUSTAINED AMONG 
SURVIVORS OF HIROSHIMA AND NAGASAKI; 83‒91% WERE DUE TO FLASH ALONE, 6‒15% WERE BOTH
FLASH AND FLAME, AND 2‒3% WERE FLAME ALONE (LEBOW ET AL., 1981).

Presenter Notes
Presentation Notes
There are currently only 139 self-identified burn centers in the U.S.,with approximately 1,800 beds (American Burn Association, 2019). 



RADIATION 
ZONES:

DANGEROUS
RADIATION 

ZONE
&

HOT ZONE



PROTECTIVE MEASURES IMMEDIATELY 
POST DETONATION



ADDITIONAL ASSUMPTIONS

 Emergency response is principally a local function 
 No significant federal on-scene response is assumed 

for 24‒72 hours.

 Acute radiation exposure dose is primarily from 
exposure to the immediate radiation and that emitted 
from fallout
 Not from internal contamination with radioactive 

material due to size of the particle
 The size may decrease in locations distant form ground zero



HOT OFF THE PRESS: NUCLEAR DETONATION 
RESPONSE GUIDANCE PLANNING FOR THE 
FIRST 72 HOURS (2023)

https://www.fema.gov/emergency-managers/practitioners/hazardous-response-capabilities/cbrn-tools


NUCLEAR POWER PLANT EMERGENCY 

(SOURCE WHO)
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RADIOLOGICAL EXPOSURE DEVICE: EXPOSURE 
TO RADIATION WITHOUT CONTAMINATION
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Image Source: REMM https://www.remm.nlm.gov/exposureimage.htm
accessed 12/2/2016

Presenter Notes
Presentation Notes
As we just described, people can become exposed to high doses of ionizing radiation emitted during the detonation of the IND or from the radioactive fallout. This can occur without any contamination of the person with radioactive material. In these cases, the person poses no hazard of secondary exposure or contamination to others. Think of someone who has received a CXR in your hospital!


https://www.remm.nlm.gov/exposureimage.htm


RADIOACTIVE DISPERSAL DEVICE:
EXTERNAL WITH RADIOACTIVE MATERIAL
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Image Source: REMM 
https://www.remm.nlm.gov/contamimage_top2.htm
Accessed 12/2/2016

Presenter Notes
Presentation Notes
On the other hand, radioactive material may deposit over the surface or inside the body of a person located in the fallout zone without proper sheltering. This person can contaminate others and the surrounding environment. 
He or she can also secondarily expose others to the radiation emitted from the contamination.

According to current plans and guidance, patients who are transferred to a RITN center would have been evaluated for the presence of external contamination and would have received proper decontamination prior to arrival.


https://www.remm.nlm.gov/contamimage_top2.htm


INTERNAL CONTAMINATION WITH RADIOACTIVE 
MATERIAL 

(SOURCE REMM)
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WHERE/WHO ARE THE RADIATION 
PROFESSIONALS?

 Local/Regional/National/International
 Radiation Control Program Director at the State Level
 National resources
 Conference of Radiation Control Program Directors (CRCPD)
 Health Physics Society

 National Council on Radiation Protection and 
Measurements 
 Nuclear Medicine Technologists, Medical Physicists, 

Nuclear Engineers

 Civil Support Teams
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https://ncrponline.org/wp-content/themes/ncrp/PDFs/Statement_12.pdf
https://www.crcpd.org/page/map20
https://www.crcpd.org/


LOCAL/REGIONAL/NATIONAL/INTERNATIONAL
RADIATION CONTROL PROGRAM DIRECTOR AT THE 
STATE LEVEL
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https://www.crcpd.org/page/map20
https://www.crcpd.org/page/map20


WHERE/WHO ARE THE RADIATION 
PROFESSIONALS?

 Specialized care at RITN centers: what do they do and how do you contact them?

 Poison Centers 
 America’s Poison Centers

 Medical Toxicologists
 American College of Medical Toxicology (ACMT)
 American Academy of Clinical Toxicology (AACT) 

 Radiation Oncologists, Hematology-Oncology Specialists, Radiologists
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http://www.aapcc.org/
http://www.acmt.net/
http://www.clintox.org/


RADIATION INJURY TREATMENT NETWORK 
(RITN)
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RELEVANT BASELINE OR JUST-IN-TIME, FREE, 
TRAINING RESOURCES

CDC training resources
 www.emergency.cdc.gov/radiation

 Agents of Opportunity for Terrorism 2-day 
course funding by CDC and that includes 
one day of training from REAC/TS faculty
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http://www.emergency.cdc.gov/radiation
https://tceols.cdc.gov/Course/Detail2/8575?previousPage=search
https://tceols.cdc.gov/Course/Detail2/8575?previousPage=search
https://tceols.cdc.gov/Course/Detail2/8575?previousPage=search


RADIATION EMERGENCY MEDICAL 
MANAGEMENT (REMM)
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REAC/TS
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RELEVANT BASELINE OR JUST-IN-TIME 
TRAINING 
RESOURCES ASSOCIATED WITH A FEE

 Advanced Hazmat Life Support for Radiological 
Incidents and Terrorism (www.ahls.org)
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http://www.ahls.org/


RADIATION DETECTORS MADE SIMPLE

 Survey meters to identify or screen for contamination of a surface or a person 
with radioactive material

 Ionization chamber to identify radiation exposure hazard on the scene of an 
incident

 Portal monitors

 Personal dosimeters

 Alpha Particles Detectors 

 Instruments that help you identify the specific radionuclide
 Gamma Spectroscopy
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https://www.cdc.gov/nceh/radiation/emergencies/screeningvideos/index.htm
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https://www.cdc.gov/nceh/radiation/emergencies/screeningvideos/index.htm



PERSONAL PROTECTIVE EQUIPMENT

 Level D PPE 
 Versus

 Level C PPE
 Air purifying respirator or Powered Air 

Purifying Respirator or N95/KN95
 NCRP Statement Number 15

 Double glove

 Personal dosimeter
 Team dosimeter

 Time-Distance and Shielding
 Lead aprons not adequate
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https://ncrponline.org/wp-content/themes/ncrp/PDFs/2022/Statement_15.pdf


DECONTAMINATION PROTOCOLS

 Life-saving interventions should be performed first

 Soap and Water

 Dry-Wet-Dry™
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LOCATIONS OF ASSESSMENT AND CARE

 Assembly centers

 Alternative care sites

 Community Reception Centers

 Shelters

 Emergency Departments

 Hospitals

 Specialized hospitals
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RADIATION TRIAGE, TREAT, AND TRANSPORT 
SYSTEM (RTR) AFTER A NUCLEAR DETONATION:
VENUES FOR THE MEDICAL RESPONSE
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https://remm.hhs.gov/RTR.htm
https://remm.hhs.gov/RTR.htm
https://remm.hhs.gov/RTR.htm


COMMUNITY RECEPTION CENTERS
 Initial Sorting
 First Aid
Contamination Screening  
Wash
Pet Services (for pet-friendly 

CRCs)
Registration 
Radiation Dose Assessment 
 Discharge
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Presenter Notes
Presentation Notes
https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-guide.pdf

https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-guide.pdf


COMMUNITY RECEPTION CENTER (CRC) 
DRILL TOOLKIT

47

Presenter Notes
Presentation Notes
This new toolkit has been created to help communities, agencies, and emergency planners design and implement a Community Reception Center (CRC) Drill.

https://www.cdc.gov/nceh/radiation/emergencies/crc/crctoolkit.htm
https://www.cdc.gov/nceh/radiation/emergencies/crc/crctoolkit.htm


CRC SIMPLER
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Presenter Notes
Presentation Notes
About CRC SimPLER
CRC SimPLER helps radiation emergency planners understand their current capacity, potential bottlenecks, and additional resource needs when planning for population monitoring during response to a radiation emergency. It focuses on typical or anticipated activities that are needed to conduct population monitoring, which include but are not limited to providing services such as: basic first aid, contamination screening, decontamination, registration, and mental health counseling. This program helps planners assess their current population monitoring capacity and plan for potential needs in a way that is simple to understand, quick to interpret, and can be taken or presented to decision makers if/when they need to ask for additional resources. This software can also be used as a training tool for locations that are beginning to form population monitoring plans and those who have not yet conducted CRC full-scale exercises. CRC SimPLER was developed using modelling software and incorporates real timing data collected from CRC exercises across the country.




PUBLIC SHELTERS 
OPERATION
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Presenter Notes
Presentation Notes
file:///C:/Users/zkazzi/Downloads/cdc_28995_DS1%20(2).pdf



ON-SITE TRIAGE TOOLS AND CALCULATORS

HTTPS://REMM.HHS.GOV/ARS_WBD.HTM

 Geographic location
 Signs and Symptoms

 Time to onset of vomiting
 Diarrhea 
 Loss of consciousness

 Serial absolute lymphocyte counts
 EAST Tool
 N/L+E Formula
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https://remm.hhs.gov/ars_wbd.htm
https://remm.hhs.gov/ars_wbd.htm
https://remm.hhs.gov/ars_wbd.htm
https://remm.hhs.gov/ars_wbd.htm
https://remm.hhs.gov/ars_wbd.htm
https://remm.hhs.gov/EAST-tool-notes.htm


INITIAL TRIAGE AFTER A NUCLEAR 
DETONATION - EAST TOOL





TREATMENT PROTOCOLS

• Life-saving interventions and decontamination
• PPE at hospitals and prehospital
• Medical assessment materials and resources
• Medical management materials and resources
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DIAGNOSIS OF INTERNAL 
CONTAMINATION - DIRECT
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PITFALLS – ALPHA-EMITTERS LIKE 
POLONIUM-210

 Detection with a GM-Counter not 
possible

 Alpha particles easily shielded by 
water 

 Will not be detected by direct 
assessment

 Zinc sulfide alpha detectors could 
potentially detect it in environmental 
samples

 Additional methods like alpha 
spectroscopy or liquid scintillation
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DIAGNOSIS OF INTERNAL 
CONTAMINATION - INDIRECT

 Nasal swabs not recommended 
during a public health emergency
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ACTIVITY ASSESSMENT FROM INTERNAL 
CONTAMINATION 

Clinical Decision Guides 
NCRP Report 161
 CDC Internal Contamination Clinical 

Reference App

57
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ICCR APP
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Presenter Notes
Presentation Notes
https://www.cdc.gov/nceh/radiation/emergencies/iccr.htm

https://www.cdc.gov/nceh/radiation/emergencies/iccr.htm
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MEDICAL COUNTERMEASURES -
ANTIDOTES

Drug Specific Radionuclide Likely Scenario for 
Use

Prussian Blue Cesium, Thallium, 
Rubidium

RDD

Calcium or Zinc 
DTPA

Plutonium, Americium or 
Curium

RDD, Industrial 
Accident

Potassium Iodide Iodine Nuclear Power Plant 
Emergency

Water Tritium Nuclear Power Plant
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• Sodium bicarbonate to alkalinize 
the urine 
• to prevent chemical renal toxicity 
of uranium overdose



ACUTE RADIATION SYNDROME

 The Rule of 4s 
 4 conditions
 4 stages
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MANAGEMENT 
CONSIDERATIONS

63

Outpatient 
or

Inpatient

Inpatient  
Capacity

Combined 
Injuries

Comorbid 
Conditions

Number of 
Patients

Radiation 
Dose

Presenter Notes
Presentation Notes
The management of ARS consists primarily of good supportive care.
I some cases the management can be initiated and maintained in an outpatient setting.
This depends on several factors:
Severity of the exposure, signs and symptoms
Patient comorbid conditions and associated injuries
Health care system capacity and expected number of patients

In general, outpatient care can be selected if the Estimated radiation dose < 2 Gy 
or ANC ≥ 1000 cell/mm3 in a patient without fever or other signs of infection




CARE 
FOR 
ARS

64

IVF Neutropenic 
Precautions Blood Products

Nutrition Antiemetics Antidiarrheals

Analgesics Antibacterials
Antivirals

Antifungals

Colony 
Stimulating 

Factors

Psychological 
Support

Stem Cell 
Transplant

Presenter Notes
Presentation Notes
Supportive care for ARS consists of:
IVF resuscitation
Neutropenic precautions 
Blood products
Nutrition
Antiemetics
Antidiarrheals
Analgesics
Antimicrobials
Psychological support






MEDICAL COUNTERMEASURES -
CYTOKINES

Generic Brand Name Administration SNS Hospitals
Filgrastim Neupogen Daily Yes Yes
Pegfilgrastim Neulasta Every 2 Weeks Yes Yes
Sargramostim Leukine Daily Yes Yes
Romiplostim Nplate Once Yes Yes
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DIFFERENT CARE SETTINGS
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COMBINED INJURIES AND 
SCARCE RESOURCES 
MANAGEMENT

 Combined injuries will worsen 
prognosis and shift the lethal dose 
from radiation down to a lower 
dose

 When resources are scarce, 
management is adapted to direct 
resources to those with the 
greatest chance of survival
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https://remm.hhs.gov/triagetool_intro.htm
https://remm.hhs.gov/triagetool_intro.htm
https://remm.hhs.gov/triagetool_intro.htm
https://remm.hhs.gov/triagetool_intro.htm


PSYCHOLOGICAL CONSEQUENCES AND ASPECTS OF 
RADIATION EMERGENCIES RESOURCES

68

https://www.orau.gov/rsb/pfaird/

https://www.orau.gov/rsb/pfaird/
https://www.orau.gov/rsb/pfaird/


SHORT AND LONG-TERM 
COMMUNICATION RESOURCES

69

https://www.fema.gov/sites/default/files/documents/fema_improvised-nuclear-device_communicating-aftermath_june-2013.pdf


MANAGEMENT OF CONTAMINATED DECEDENTS 
RESOURCES

70

https://www.cdc.gov/nceh/radiation/emergencies/pdf/radiation-decedent-guidelines.pdf
https://www.cdc.gov/nceh/radiation/emergencies/pdf/radiation-decedent-guidelines.pdf


SURVEILLANCE AND LONG-TERM POPULATION 
MONITORING/CONSIDERATIONS

Medical monitoring of those who exhibited clinical symptoms
 Public health monitoring of those affected
 Access to health care for those affected
 Research on radiation health effects
 Financial compensation for victims
 Social recognition of the tragedy
 Outreach to those affected such as updates on new scientific and 

medical developments or new programs or policies relevant to the 
incident
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PEDIATRIC AND PREGNANT WOMEN 
CONSIDERATIONS

 Stochastic effects on the fetus: 
 All or none rule during first 2 weeks post-conception
 Potential effects vary depending on stage of pregnancy
 Intellectual disability
 Growth restriction, congenital malformations
 Miscarriage, neonatal death

 Threshold 100 mSv 
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RADIATION AND PREGNANCY: A FACT SHEET 
FOR CLINICIANS
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https://www.cdc.gov/nceh/radiation/emergencies/prenatalphysician.htm
https://www.cdc.gov/nceh/radiation/emergencies/prenatalphysician.htm
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ADDITIONAL ITEMS NOT COVERED IN THIS 
PRESENTATION

• Nation Response Framework and available 
Federal/State/Interstate resources

• Waste Management and Transportation issues brief overview
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THANK YOU FOR YOUR ATTENTION

 Happy to discuss any additional questions by email zkazzi@emory.edu

 Follow me on Twitter @ZiadKazzi

 Check out our website and register to attend our upcoming webinar series 
starting with April 18, 2023 and then May 16, 2023
 All webinars will be made available after May 16 for viewing. Stay tuned!
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HOW  CAN  WE  WORK  TOGETHER  TO  STRENGTHEN  REGION  4 ?

THANK  YOU
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