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Presenter Notes
Presentation Notes
This is an update to Overview of National Radiological Response, LLNL-PRES-2000848
And includes slides from 
This is a presentation built from the following public presentations and videos. 
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Recent Developments in Response Planning 

3rd Edition of Planning Guidance 
published May 2022

Companion Response Guidance 
published March 2023

All Rad/Nuc national response 
framework published May 2023, 

responder.llnl.gov



Federal Doctrine, Authorities & Agency-Specific Roles 
& Responsibilities

Presenter Notes
Presentation Notes
TRANSITION SLIDE

Image Source
https://www.anl.gov/article/transitions-argonnes-pioneering-study-of-nuclear-energy-future
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Presenter Notes
Presentation Notes
Instructor Notes:  
The Federal response to and recovery from a CBRN incident relies on a number of different statutory and policy authorities, legal requirements, and response capabilities. 
Presidential Policy Directive (PPD)-8 is aimed at strengthening the security and resilience of the United States through systematic preparation for the threats that pose the greatest risk to the security of the nation, including acts of terrorism, cyber attacks, pandemics, and catastrophic natural disasters.
The National Response Framework (NRF), the National Disaster Recovery Framework (NDRF), and their respective Federal Interagency Operations Plans (FIOPs) and CBRN Incident Annexes provide overarching doctrine and define agency-specific roles/responsibilities for CBRN incident response. However , depending on the size, scope complexity of the incident and other factors, additional authorities may apply to particular incidents. General Federal Authorities addressing national preparedness are listed on the slide
The Federal Interagency Operational Plans (FIOPs) describe how the Federal government aligns resources and delivers core capabilities to implement the five National Planning Frameworks. The FIOPs provide a federal concept of operations, integrating and synchronizing national-level capabilities, for prevention, protection, mitigation, response, and recovery to support all levels of government. In turn, these plans inform the development of department-level operational plans that are designed to support the various FIOPs.
The consequences of R/N incidents are managed at the lowest possible level; as incidents change in size, scope, and complexity, the federal response and support for recovery will adapt to meet requirements as described in the FIOPs. 
When DHS/FEMA, under its various authorities, initiates response and recovery under the NRF/NDRF and their respective FIOPs, existing interagency plans that address R/N incident management (e.g., the National Oil and Hazardous Substances Pollution Contingency Plan) are incorporated as supporting plans and/or operational supplements to the FIOPs, as appropriate.
Nuclear/Radiological Incident Annex (NRIA) to the Response and Recovery FIOP
The NRIA provides incident-specific supplemental information to the Response and Recovery FIOP. Federal interagency partners respond in support to SLTT governments to save lives, to protect safety and health, property, critical infrastructure, and the environment and to meet basic human needs when a nuclear/radiological incident occurs. This annex provides the following information:
Describes the process and organizational constructs that federal D/As will use to support SLTT governments in responding to nuclear/radiological incidents. 
Identifies how federal interagency partners will respond, coordinate national response to nuclear/radiological incidents, and provide recovery support under federal authorities.
Provides information specific and unique to federal nuclear/radiological incident response and recovery processes, assets, resources, and teams. 
Details the mechanisms and structures for information sharing and operational coordination with the Prevention Mission’s response to suspected or actual intentional incidents
Sources
https://www.dhs.gov/sites/default/files/publications/NUSTL_RDD-ResponsePlanningGuidance-Public_171215-508.pdf
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The Nuclear-Radiological Incident Annex (NRIA)
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The NRIA provides incident-specific supplemental 
information to the Response and Recovery FIOP. 
Federal interagency partners respond in support to 
SLTT governments to save lives, to protect safety 
and health, property, critical infrastructure, and the 
environment and to meet basic human needs when a 
nuclear/radiological incident occurs.

Presenter Notes
Presentation Notes
The NRIA describes the roles, responsibilities and authorities of federal departments and agencies responding to a Nuclear or radiological event. 
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Lead Federal Agencies (Table 1)
Note: DHS/FEMA may be called upon to lead or 

provide supplemental operational consequence 

management and response coordination support for 

the Lead Federal Agency during complex incidents

*This annex does not address acts of nuclear war

Presenter Notes
Presentation Notes
Instructors Notes:
The agency that is responsible for leading and coordinating all aspects of the federal response is referred to as the Lead Federal Agency (LFA) and is determined by the context and characteristics of a specific incident. 
When a federal D/A owns, authorizes, regulates, or is deemed responsible for the facility or activity causing the nuclear/radiological incident and has authority to manage federal actions onsite, that federal D/A will be designated the LFA.
This slide details which federal D/A is designated as the LFA based upon the context and characteristics of the nuclear/radiological incident. The LFA is determined by incident type, facilities, and/or materials involved. 
The LFAs listed on the slide have authorities, technical expertise, and/or assets for responding to the unique characteristics of nuclear/radiological incidents that are not otherwise described in the Response and Recovery FIOP. Specific roles and responsibilities are determined by the scope of their authorities over relevant aspects of the incident. 
Depending on the nature of the nuclear/radiological incident and the response required, there may be more than one LFA for the same incident. In such circumstances, coordination will occur through appropriate national coordination structures.
Specific examples of the roles & responsibilities of key Lead Federal Agencies are provided below:
DOD: Responsible for coordinating federal actions related to R/N 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 by or for DOD).
DOE: Responsible for coordinating the federal response to a R/N incident at a DOE facility or involving DOE materials (e.g., during the use, storage, and shipment 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) and for deploying the FRMAC to coordinate federal airborne and ground based radiological monitoring and assessment in support of other agencies responding to a nuclear or radiological incident.
DHS/CWMD: The DHS Countering Weapons of Mass Destruction Office (CWMD) works to prevent attacks against the United States using a weapon of mass destruction (WMD) through timely, responsive support to operational partners.
DHS/CBP: Coordinates the federal response for incidents involving the inadvertent or illegal import of radioactive material. 
DHS/USCG: Serves as the on-scene coordinator for directing the removal and mitigation of oil spills and releases of hazardous substances, pollutants, or contaminants into or threatening the waters and adjoining shorelines in certain areas of the coastal zone.
DOJ/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. This includes the coordination of the law enforcement activities to detect, prevent, preempt, and disrupt terrorist threats. The Attorney General, acting through the FBI Director, has primary responsibility for searching for, finding, and neutralizing WMD within the United States and its territories. 
DOS: Serves as the lead coordinating agency for U.S. Government response to U.S. Chief of Mission and/or host nation requests for support to international nuclear/radiological incidents. Serves as the U.S. Government lead in notification of foreign governments and the IAEA in accordance with the Convention on Early Notification of a Nuclear Accident. 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.
EPA:  Responsible for coordinating the federal environmental response to incidents that occur at facilities not licensed, owned, or operated by a federal agency or an NRC Agreement State or currently or formerly licensed facilities for which the owner/operator is not financially viable or is otherwise unable to respond in certain areas of the inland zone. Also responsible for coordinating 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 the USCG, including— 
Transportation incidents involving the release of nuclear/radioactive materials that are not licensed or owned by a federal agency or NRC Agreement State; 
Incidents involving space vehicles not managed by DOD or NASA or addressed by the USCG; and
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 CBP or the USCG.
NRC: Responsible for coordinating response to incidents at or caused by a facility or an activity that is licensed by the NRC or an NRC 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 within facility boundaries. For incidents with offsite consequences, FEMA may assume the role of coordinating offsite Federal response. The NRC would remain the primary Federal authority for onsite activities. 
Others: USDA, HHS, NOAA, DOT, etc.
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Operational Phases (P21)

Presenter Notes
Presentation Notes
Most likely to skip Phase 1 and go straight to phase sub 2a & 2b.
Bottom shows better representation of how operations can can overlap in the timeline, such as some Recovery and Restoration Operations beginning in operational phases 2a-2c (early-intermediate). 
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DOD Roles, Responsibilities, and Capabilities (P24-25)

U.S. Department of Defense (DOD) 
Consistent with applicable Presidential policies and memoranda, U.S. 
Department of Defense (DOD) is responsible for coordinating federal 
actions related to nuclear/radiological incidents involving nuclear 
weapons in DOD custody, DOD facilities (including U.S. nuclear-
powered ships), or material otherwise under DOD jurisdiction. 
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DOE Roles, Responsibilities, and Capabilities (P25)

U.S. Department of Energy (DOE) 
The U.S. Department of Energy (DOE) and the National Nuclear Security 
Administration (NNSA) maintain a diverse array of authorities, 
responsibilities, and capabilities for responding to nuclear and radiological 
incidents. DOE provides technical and operational support to all types of 
nuclear/radiological incidents via the Nuclear Emergency Support Team 
(NEST) and is responsible for coordinating the federal response to a 
nuclear/radiological incident at a DOE facility or involving DOE materials…

NEST performs four principal missions:
1. Countering WMD threats
2. Responding to accidents involving U.S. nuclear stockpile weapons
3. Protecting public health and safety during potential and actual releases 

of radioactive materials
4. Performing nuclear forensic activities to attribute the origin of nuclear 

material interdicted outside regulatory control or used in a nuclear 
device

Through NEST, DOE can respond to 
incidents involving U.S. nuclear weapons 
in DOD and DOE custody via the 
Accident Response Group (ARG)
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DOD Roles, Responsibilities, and Capabilities (P24-38)
Additional Federal Capabilities

Defense Threat Reduction Agency (DTRA)
DTRA provides the following capabilities in support of 
response to and recovery from a nuclear/radiological incident:

• Maintains a 24-hour, year-round Technical Reachback 
program to provide critical operational support and 
modeling of chemical, biological, radiological, nuclear, and 
explosive (CBRNE) events in support of DOD and other 
interagency customers.

• Provides technical expertise through SMEs in biology, 
medicine, nuclear/radiology, chemistry, explosives, 
structural engineering, meteorology, and targeting support.

• Serves as the technical operations hub for FEMA’s IMAAC.

• In the event of an emergency, activates the IMAAC and conducts 
an initial response in about an hour, which includes notifying 
interagency partners, initiating modeling of the hazard, providing 
completed modeling products in the IMAAC Portal in 
CBRNResponder, hosting and coordinating an interagency 
meeting to exchange incident information and improve modeling 
products, and coordinating with the requester for recurring 
modeling updates as necessary.

• Addresses a wide range of nuclear phenomenology through 
available modeling tools, including space effects, high-altitude 
electromagnetic pulse, near-surface detonation, and ground 
shock on hard and deeply buried structures.

• Provides Hazard Prediction and Analysis Capability (HPAC), a fast-
running Lagrangian atmospheric transport and dispersion tool for 
nuclear and radiological atmospheric hazards. Modules within 
HPAC provide a capability to model effects from a single nuclear 
device and up to hundreds of strategic incidents, a fissile 
material release from a nuclear device involved in a chemical 
explosion or fire, RDDs, and releases from fixed nuclear facilities.
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Support and Coordination Elements (P38-45)

Federal Radiological Monitoring and Assessment 
Center (FRMAC) 
The FRMAC is an interagency coordination element responsible for 
coordinating all federal radiological monitoring and assessment activities. 
The FRMAC integrates radiological response resources from DOE/NNSA, EPA, 
the Advisory Team, and other federal D/As as needed in support of the 
FRMAC mission. 

FRMAC provides the following capabilities to support situational awareness 
and decision making during nuclear/radiological incident response and 
recovery: 
• Ground and aviation-based monitoring and sampling 
• Data assessment and management 
• Sample processing and laboratory analysis 
• Health and safety monitoring 
• Technical coordination with radiological response authorities and decision 

makers 
• Data product development and dissemination 
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Support and Coordination Elements (P38-45)

Interagency Modeling and Atmospheric 
Assessment Center (IMAAC) 
The Interagency Modeling and Atmospheric Assessment Center (IMAAC) is an 
interagency coordination element responsible for production, coordination, 
and dissemination of federal atmospheric dispersion modeling and hazard 
predictions for an airborne portion of a hazardous material release. The 
IMAAC provides the single federal consensus on atmospheric predictions of 
hazardous material concentration to all levels of the Incident Command and 
national response organizations. This is achieved through a partnership 
between DHS, DOC (NOAA), DOD, DOE (NNSA), EPA, HHS, and the NRC. 
Through plume modeling analysis, the IMAAC provides emergency 
responders with predictions of hazards associated with atmospheric releases 
to aid in the decision-making process to protect the public and the 
environment. 

The National Atmospheric Release Advisory Center (NARAC) is the primary 
provider of the modeling for nuclear/radiological incidents for the IMAAC. 

Presenter Notes
Presentation Notes
Interagency coordination element produces, coordinates, disseminates dispersion modeling and hazard predictions for airborne portion of haz release. ===>> Plume modeling analysis
Provides single federal "consensus" on atmospheric predictions of hazardous material concentration to all levels of IC and national response organizations.

NARAC is primary provider of N/R incidents for IMAAC.
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Support and Coordination Elements (P38-45)

Advisory Team for Environment, Food, and 
Health (A-Team) 
• The Advisory Team for Environment, Food, and Health (A-

Team) includes representatives from the EPA, USDA, FDA, 
Centers for Disease Control and Prevention (CDC), and other 
federal D/As as needed…

• The A-Team uses information provided by the IMAAC, FRMAC, 
and other relevant sources.

• The A-Team makes protective action recommendations, not 
decisions…

• Examples of PARs include advice on emergency actions such 
as:

• Sheltering & evacuation,
• Prophylactic use of potassium iodide,
• Restriction of food, and
• Temporary relocation.
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Support and Coordination Elements (P38-45)

Radiological Operations Support Specialist (ROSS) 
• During nuclear/radiological incidents, the Radiological Operations Support 

Specialist (ROSS) identifies and provides critical information to responders, 
key leaders, and decision makers. 

• The ROSS is a state and local subject matter expert with the ability to bridge 
the gap between response and radiological knowledge to minimize the impact 
of a potential or actual incident involving the release of radiological or nuclear 
materials. 

• A ROSS provides SLTT leadership, decision makers, and responders with 
appropriate recommendations for hot zone definition, population monitoring 
and decontamination levels, patient handling, release of vehicles and 
equipment from a hot zone, responder PPE, decontamination techniques, and 
dose and turn-back guidance. 

• The ROSS also gives SLTT response centers instant expertise in the federal 
radiological response framework, including assets, capabilities, deployment 
timelines, logistical needs, and contact information. 

• During nuclear/radiological incidents, the ROSS helps responders and 
decision makers interpret federal and local data products, and deconflict 
contradictory measurements and models. 
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ROSS is a NIMS Typed Position

Presenter Notes
Presentation Notes
ROSS Information as of 21 NOV 2024. Not all info provided here.
4 different "types." Type 1 being the most qualified, each type superseding the previous, adding on additional capabilities/responsibilities
*ROSS can be "ordered"* 

Find more information online at FEMA website.
Note that you may find older iterations of this position qualification chart very easily (i.e. CRCPD website ROSS Portal).
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Appendix G: DATA & MODELS (P121-127)

Interagency Modeling and Atmospheric 
Assessment Center (IMAAC) 
• 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 involving 
hazardous atmospheric releases.

• IMAAC products can be used to guide protective 
actions (shelter or evacuation) and emergency 
management operations for the incident. 

• Standardized modeling and analysis products are 
available (see next slides)
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New Capability: Nuclear Hazard Zone

IMAAC Product Zero is for nuclear detonations
- Provides rapid, initial estimate of response zones
- Bounds uncertainty for immediate decision support

Presenter Notes
Presentation Notes
There are additional products that are available.  For a Nuclear Detonation, there is IMAAC Product Zero, or the Nuclear Hazard Zone product.  This is will be available very quickly after a nuclear detonation.  It will use a single wind profile and a simple nuclear detonation model to provide hazard zones that can be immediately acted upon while a more detailed IMAAC product is being created.
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Nuclear Detonation SME Briefing Products
(intended for use by SMEs to brief others)

Early Phase (minutes)
1. Predicted Dangerous Fallout Zone 
2. Predicted Hot Zone /Worker Protection Areas 
3. Predicted Damage Response Zones (with Dangerous 

Fallout Zone)
4. Predicted Area for Potential Fallout Casualties
5. Prompt Effects on Population (single time only) 

Early Phase (hours to days)
6.  Predicted EPA/DHS Sheltering/ Evacuation Areas 

Intermediate Phase (days to months)
7. Predicted EPA/DHS Relocation Areas 

Late Phase (days to years)
8. Predicted Areas of Concern for Agricultural Products

Fallout dose plots may be for multiple times due to the rapid changes due to radioactive decay

Presenter Notes
Presentation Notes
The last type of SME products is the Nuclear Detonation products.  There are many pages of NucDet SME products due to the fact that fallout decays quickly and therefore the addition of timeseries is necessary.  You will see on the right of this slide, that the dangerous fallout area shrinks with time, but the damage zones do not. Another aspect of the NucDet products is the Prompt Effects plot, shown in the upper left of this slide.  This product includes the effects of prompt radiation, overpressure and thermal impacts.  The population in all of the default products is assumed to be outside and unsheltered.  Sheltering prior to the detonation may reduce the impacts and therefore follow on products may include the impacts of shelter to the population.  Each SME briefing product is designed to answer a specific question and that is part of the reason there are so many.  BP#1 shows the dangerous fallout zone, which is a very high level.  BP#2 shows the same zone along with the “Hot Zone” which is an elevated radiation level but not a level that is immediately dangerous.  These two are shown together to demonstrated the different hazards and to help responders plan their missions.  It is important to choose the proper SME product and the relevant time from the time series to successfully utilize these products.
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IMAAC Subject Matter Expert (SME) Briefing Products
(intended for use by SMEs to brief others)

Slide 1. Map

• Map of colored areas of concern

• Legend describing colored areas

• Notes with key actions to 
consider (blue box) 

• Assumptions and limitations 
(green box)

Slide 2. Key Points

• Additional information on 
relevant actions for 
consideration (evacuation, 
sheltering, relocation, 
worker protection)

• Highlights key points to 
present

Slide 3. Notes

• Background and 
technical information

• Intended for use by the 
presenter (not for 
display)

Slides include product titles and sub-titles, short scenario description, product creation date/time, and contact phone numbers for technical details and 
advice (NARAC/IMAAC, CMHT/FRMAC or Federal Advisory Team for Environment, Food and Health for radiological advice, EPA for chemical advice)

Presenter Notes
Presentation Notes
Subject matter expert (SME) briefing products are the default Rad/Nuc IMAAC Product. These products were developed over several years to incorporate formats and wording suggestions by the interagency.  The first slide is the map product with product notes in the blue box and modeling assumptions in the green box.  The second slide has key points for the presenter to cover about the particular briefing product.  The third slide is not meant to be shown during the presentation but it back up in formation for the presenter to refamiliarize themselves with the subject matter and it not be presented to the audience.  There are SME briefing products for RDD, NPP and NucDets.  These are automatically generated by NARAC for each of these scenarios.
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Additional Product: Executive Products

Executive Products summarize information presented in the SME briefing products

These are not fully automated at this time and will follow the SME briefing products

Presenter Notes
Presentation Notes
The second product type is the Executive Briefing Product or Senior Leader Product.  These products are designed for RDD, NPP and NucDets.  They are summary products with only a few pages to quickly communicate the information that is displayed in more detail on the SME products.  These are not fully automated at this time but will follow the SME products fairly quickly.
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Focus on US Department of Energy FRMAC
(Federal Radiological Monitoring and Assessment Center)

Mission Statement
Provide timely, high-quality predictions, 

measurements, analyses, and assessments to 
promote efficient  and effective emergency 

response for the protection of the public from the 
consequences of nuclear or radiological incidents.

DOE FRMAC Mission

Provide additional technical expertise and 
assistance to support local responders in the 
event of a radiological release or accident.

• Technical Expertise
• Health Physics 
• Atmospheric Modeling
• Aerial Measurements
• Environmental Monitoring & Sampling

• Technical Assistance
• Data Visualization
• Sample Control & Management

nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/ 

https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
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FRMAC Assets and Timeline

0 – 6 h

6 – 12 h

12 – 24 h
24 – 48 h

CMHT
NARAC
Remote A-Team
REAC/TS

State/Local 
RAP
CST

AMS
CMAC
REAC/TS
CERFP

CMRT  
EPA
HRF

Advisory 
Team

AMS Aerial Measuring Systems
CMHT Consequence Management Home Team
CMAC Consequence Management Advance Command
CMRT Consequence Management Response Team

NARAC National Atmospheric Release Advisory Center
REAC/TS Radiation Emergency Assistance Center/Training Site

RAP Radiological Assistance Program
CERFP CBRNE Enhanced Response Force Package

CST Civil Support Team
HRF Homeland Response Force

FRMAC 
Established

nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/ 

Aerial Measuring Systems (AMS)

Rapidly develop maps 
of potential radiation 
exposure and 
radiological materials 
deposited on the 
ground

National Atmospheric Release Advisory Center (NARAC)

Transport and 
diffusion models 
simulate the release 
and predict the 
extent of the hazard. 

Radiological Assistance Program (RAP)

Locate and 
identify 
radiological 
materials

https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
https://nnss.gov/mission/federal-radiological-monitoring-and-assessment-center-frmac/
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 Aerial Measurement (AMS) Products
— Exposure Rate Maps
— Extrapolated Isotopic Deposition Maps

 Protective Action Guidance Products
— Evacuation/Shelter Guidance Map
— Relocation Guidance Map
— Potassium Iodide Guidance Map 
— Worker Protection Dose Rate /Stay Time Map
— Agricultural Impacts (Mature Produce or other)
— Dairy/Beef Impacts

 Situational Awareness Products
— Monitoring Status Map
— Planning Maps

Example FRMAC products
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Technical Products you may encounter
(intended for use by SMEs for SMEs)

Unknown Material Plots
• Used when there is not sufficient 

information about a release to 
estimate a source term

• Provide a picture of the downwind 
plume location

• Plot time series shows hourly changes 
in plume position

• Grey contours indicate no health-
effect guidelines are used. 

Nuclear Detonation Products
Prompt
• Nuclear Detonation Pop. Effects (Pressure, Thermal, Radiation)
• Thermal Effects on Personnel
• Nuclear Detonation Heavy Structure Effects (concrete/brick buildings)
• Nuclear Detonation Light Structure Effects (light residential buildings)  

Fallout
• Early Fallout Casualties (1-Day Groundshine Dose)
• Early Phase Dose (0-96 hrs), includes groundshine and plume 

passage
• Early Phase Evacuation/Sheltering PAGs (12-108 hrs)
• Worker Protection
• Intermediate Phase Relocation PAGs
• Intermediate Phase Dose

15:00 UTC
16:00 UTC

17:00 UTC
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Appendix G: DATA & MODELS (P121-127)
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 The RadResponder Network is the national standard and Whole Community 
solution for the management of radiological data. It is a product of 
collaboration between Federal Emergency Management Agency (FEMA), 
Department of Energy (DOE) / National Nuclear Security Administration 
(NNSA), NA-84 and the Office of Radiological Security (ORS), the 
Environmental Protection Agency (EPA), the Defense Threat Reduction 
Agency (DTRA), and the Department of Homeland Security's Science and 
Technology Directorate (DHS S&T), and is provided free of charge to all 
Federal, state, local, tribal, and territorial response organizations.

 RadResponder's flexible architecture enables organizations to rapidly and 
securely record, share and aggregate large quantities of data while managing 
their equipment, personnel, interagency partnerships, and multijurisdictional 
event space. 

 RadResponder can be accessed on smartphones, tablets, and via the web, 
allowing it to be seamlessly and rapidly employed at all levels of government 
during a response to a radiological or nuclear emergency.

 RadResponder has a growing community and innovative technology designed 
to accelerate radiological emergency response to today's speed of 
information.

17,336 Responders
2,618 Organizations
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Appendix H: ADDITIONAL ASSETS (P127-133)



This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory 
under contract DE-AC52-07NA27344. Lawrence Livermore National Security, LLC
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Radiological Dispersal Device (RDD)

Early Phase (minutes)
1. Evacuation and Sheltering Area based on CRCPD 

guide (BP#0)
2. Evacuation/Sheltering Areas based on EPA/DHS 

Guides (cloud present/passed) (BP#1, 2)
3. Worker Protection Areas (BP#3)
4. Potassium Iodine Administration Areas (for releases 

involving radioactive iodine) (BP#4)

Intermediate Phase (days to months)
5. Predicted EPA/DHS Relocation Areas (BP#5)
6. Predicted area of concern for long term recovery 

(BP#6)

Late Phase (days to years)
7. Predicted Areas of Concern for Agricultural 

Products

Presenter Notes
Presentation Notes
All SME briefing product sets include multiple phases of an incident including Early, Intermediate and Late Phase.  Each scenario may have some products that are particular to that scenario.  In the case of an RDD, it is BP#0 which is used if there is no information regarding the material released.  A gray circle based on CRCPD guidance, with an arrow showing the surface  wind direction is created as BP#0.  Early Phase includes Evacuation and Sheltering areas based on EPA/DHS Protective Action Guides.  It also includes Worker Protection areas.  Intermediate phase includes relocation areas and late phase includes things like agriculture.  Even though these phases have very different time scales, there are agencies that focus on each of these things, so all products are made available as soon as possible.   Another special aspect of RDD’s, is the ability to use Aeolus, a building aware model, to create these products.  An example is shown in the lower left.
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Nuclear Power Plant (NPP)

Early Phase (minutes)
1. Evacuation/Sheltering Areas based on EPA/DHS Guides 

(cloud present/passed) (BP #1,2)
2. Worker Protection Areas (BP#3)
3. Potassium Iodine Administration Areas (for releases 

involving radioactive iodine) (BP#4)

Intermediate Phase (days to months)
5. Predicted EPA/DHS Relocation Areas (BP#5)
6. Predicted area of concern for long term recovery (BP#6)

Late Phase (days to years)
7. Predicted Areas of Concern for Agricultural Products (BP#7)

Presenter Notes
Presentation Notes
The next SME briefing product to discuss is the Nuclear Power Plant set.  There are two additional concepts to consider.  One is the  concept of airborne plume.  In the RDD scenario, the release is very fast and the airborne plume is most likely gone before responders arrive.  For a nuclear power plant, the release maybe ongoing and there may still be an airborne plume. The Evacuation and Sheltering plot may include inhalation and cloudshine dose from plume passage in addition to groundshine and inhalation from resuspension.  The Evacuation and Shelter product will indicate whether the airborne plume is considered or not.  Also important, is the concept of avoidable dose.  This is dose that can be avoided if the population is sheltered or evacuated to remove their chances of receiving additional dose due to groundshine or resuspension.  How much dose can be avoided depends on the timing of the shelter or evacuation. 
Regarding agriculture protection products, these products may take some time to develop and may depend on the particulate agriculture in the region.  
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Guidance for Response to a Nuclear Detonation

http://www.ncrppublications.org/Reports/165
http://www.radresilientcity.org/


Guidance Overview
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 Describes considerations, planning factors, 

and available resources, to craft a successful 

response plan for nuclear detonations.

 Focuses on the first 24-72 hours after a 

detonation, when early actions can save many 

lives, but majority of federal support has yet to 

arrive.

Primary Audiences
 Planners: Fire response, emergency medical 

service, HAZMAT response, utility service, 
public works emergency, transportation, public 
health, medical provider (e.g., hospitals)

 Mass care providers (e.g., American Red Cross)

 Local & regional private sector industries 
capable of supporting immediate response

 Other organizations that represent disciplines 
that conduct emergency response activities.



Third Edition Updates
 Guidance for a wider range of nuclear 

detonations, including larger detonations and 
air bursts

 Incorporates more than 10 years of new 
research, best practices, and response 
resources

 Includes a new chapter on the Integrated 
Public Alert & Warning System (IPAWS), which 
enables officials to send warnings and key 
messages during response

Federal Emergency Management Agency 37

Presenter Notes
Presentation Notes
Image: https://www.dvidshub.net/image/6915024/20th-cbrne-command-units-train-nuclear-forensics-mission-during-exercise-prominent-hunt
CAMP BLANDING, FL, UNITED STATES
10.26.2021
Courtesy Photo
20th CBRNE Command  
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Document Structure

Chapters 3-7 are designed to be 

pulled-out and, when combined with 

Chapters 1 and 2, form stand-alone 

guidance documents.

 

For example, if a planner is only 

responsible for early medical care, 

covered by Chapter 4, they would only 

need Chapters 1, 2, and 4.

Chapter Writing Lead
1: Nuclear Detonation Impacts Technical Team (DOE led)

2: A Zoned Approach Technical Team (DOE led)

3: Shelter & Evacuation Technical Team (DOE led)

4: Acute Medical Care HHS/ASPR

5: Population Monitoring CDC

6: Communications and Public 
Preparedness

EPA

7: Alerts, Warning, Notifications, and 
FEMA’s IPAWS

FEMA



39
LLNL.PRES-2003902

Chapter 1: Nuclear Detonation Impacts

 Blast Effects

 Prompt Thermal Effects and Fire

 Eye Injuries

 Initial and Residual Radiation

 Height of Burst (HOB) Considerations

 Radiation Zones

 Radiation Injuries and Fallout Health Impacts

 Electromagnetic Pulse (EMP) affects

Chapter 1 provides a 

high-level description of 

the features that make 

a nuclear incident 

unique.

While these subjects are 

technical, descriptions 

are tailored for a non-

technical audience.

Chapter 1



40
LLNL.PRES-2003902

Expanded number of 
Yields and HOBs

• 100 kT Air burst, 5000 ft
• 100 kT Air burst, 1000 ft 
• 100 kT Ground burst
• 10 kT Ground burst
• 1.0 kT Ground burst
• 0.1 kT Ground burst
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Fires

 Air burst nuclear detonations increase the 
amount of nuclear induced fires within a few 
miles of point of detonation.  

 Large urban fires can be a significant threat to 
survivors in damage zones and evacuation 
may be required to save lives.

 Air bursts and yields greater than 10 kT 
thermal pulse can ignite fires and cause lethal 
burns to those in line-of-sight to the fireball. 

Chapter 1

Fires can seriously complicate protective actions because they may warrant 
evacuations when fallout is present.
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Chapter 2: A Zoned Approach

 5 Hazard Zones
— 3 Blast Damage Zones

— 2 Radiation Zones

 Emergency Worker Safety
 Critical Infrastructure Decontamination
 Radioactive Waste Management

Chapter 2

 An adaptable, zoned approach to 
prioritize response activities and 
coordinate collective allocation of 
scarce resources among jurisdictions, 
states, and regional organizations.

 Provides flexibility to responders who 
must process an overwhelming amount 
of incident information and rapidly 
generate prioritized response actions.
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Companion Nuclear Detonation Response Guidance: 
Planning for the First 72 Hours

 

 

Figure 1 First Responder’s Checklist Figure 2 Zone-Based Response Cards 

Provides local agencies prioritized, operational guidance on 
how to initially respond to a nuclear detonation in or near 
their jurisdiction

Presenter Notes
Presentation Notes
A companion document to the Planning Guidance is the Response Guidance.
This is a much more tactical document, providing guidance to response organizations in the immediate vicinity of the detonation.  It includes checklists and response cards for early phase activities.
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Chapter 3: Shelter & Evacuation

 Timely Messaging

 Adequate Shelter

 Sheltering Guidance

 Situational Awareness

 Evacuation Guidance

 Self-Evacuation

 Contamination Concerns

Sheltering is one of the most, if not the most, important protective action. 

Sheltering and evacuation 
can reduce the number of 

people exposed to life-
threatening situations, 
such as high levels of 

radiation, medical 
emergencies, and fires. 

Chapter 3
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 Radiation: The best radiation protection is 
underground (e.g., basements, subway tunnels, 
underground parking garages) or in the center 
of large, heavy buildings. 

 Blast: Underground areas or the center of 
building that have heavy construction (concrete, 
brick, or cement) to mitigate blast effects.

 Dust & Smoke: Close windows and doors to 
minimize the amount of outdoor air being 
drawn into the building. Make sure to maintain 
enough ventilation to ensure adequate indoor 
air quality.

Adequate Shelter

Chapter 3

Presenter Notes
Presentation Notes
An adequate shelter is a location that is heavy enough construction (e.g., concrete, brick, or cement) to mitigate blast effects (if sheltering prior to detonation) and reduce radiation exposure from fallout by a factor of 10 or more.

RADIATION: The best radiation protection is underground (e.g., basements, subway tunnels, underground parking garages) or in the center of large, heavy buildings. 
Most commercial buildings contain some adequate shelter.
Smaller single-family homes, particularly wood/steel frame houses, do not usually provide adequate protection above ground, though is still far better than being outside. Thicker-walled masonry buildings and residential basements generally provide adequate protection.
Cars do not provide adequate shelter.
BLAST: Underground areas or the center of building that have heavy construction (concrete, brick, or cement) to mitigate blast effects. Protection from blast effects is not the primary purpose of sheltering, as populations may not have time to seek shelter from these effects but is important to consider ensuring shelters are structurally sound. If adequately warned of a possible detonation, seek shelter in the most structurally sound location available 
DUST AND SMOKE: Close windows and doors to minimize the amount of outdoor air being drawn into the building. Make sure to maintain enough ventilation to ensure adequate indoor air quality.

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.
Vehicles and single-story wood frame houses without basements provide limited shielding and should not be considered adequate shelter.


Graphic: Buildings provide protective fallout shielding – Numbers represent a building protection factor. A building protection factor of 10 indicates that a person in that area would receive 1/10th of the dose of a person in the open. A building protection factor of 200 indicates that a person in that area would receive 1/200th of the dose of a person out in the open.




When planning evacuations, 
planners must consider
 Responder and evacuee risks, including radiation 

exposure along the evacuation route

 The threat of fires or hazardous material exposure in 
the area

 Transportation resources (e.g., vehicles, public transit, 
rail, air, water)

 Ease of access and egress (including infrastructure 
damage to roads, bridges, and tunnels)

 Evacuation support resources

 Impact of self-evacuating populations

Federal Emergency Management Agency 52

Chapter 3

Presenter Notes
Presentation Notes
Sheltering is implicitly short term
Initial sheltering should be followed by staged, facilitated evacuation for those in fallout-impacted areas.
Optimal shelter stay times can range from a few hours to several days and depends both on the local fallout dose rate and the radiation dose incurred during evacuation.
Where possible, individuals should stay in an adequate shelter for the first 24 hours following detonation to prevent exposure to high levels of radiation.
Evacuations should occur only after appropriate paths have been identified and cleared.
Fire concerns should be closely monitored as rapidly evolving fires may warrant emergency evacuation of potentially impacted areas.
Attempting to evacuate excessively large areas at a single time unnecessarily diverts resources from other response needs. Be aware that many people may choose to self-evacuate.


Image: https://www.thereporter.com/2021/08/30/south-lake-tahoe-evacuations-many-sierra-at-tahoe-ski-resort-buildings-still-standing/
Gridlock on Highway 50 eastbound through South Lake Tahoe, Calif., as the town goes under an evacuation order because of the Caldor Fire, Monday, Aug. 30, 2021. (Karl Mondon/Bay Area News Group)
�
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Chapter 4: Acute Medical Care

 Injuries: Identification, Triage, and Treatment

— Mechanical trauma

— Thermal burn injuries

— Radiation injuries

— Hematopoietic acute radiation syndrome 

— Microbial Infections

— Psychosocial and behavioral healthcare

The large number of casualties caused by a nuclear detonation will overwhelm local 
medical systems.

 Initial Mass Casualty Triage in Scarce 
Resource Environments

 Resource scarcity

 Triage

 Medical Countermeasures (MCMs) in the 
Strategic National Stockpile (SNS)

 Radiation Triage, Treatment, and 
Transportation (RTR) system

 Fatality Management

Chapter 4

Presenter Notes
Presentation Notes
Chapter 4 Appendices include
LD50/60
Subsyndromes of ARS
Burn Injuries
Triage
Guidance Resources for Healthcare Providers, Responders, and Planners
Response Support Teams and Planning Resources
Resources for Medical Examiners and Coroners (ME/Cs) and Fatality Management Planning

Appendix 4.3, Figure 41: The layers of skin tissue, with burn-depth for different burns shown (derived D'Arpa et al., 2017)
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Chapter 5: Population Monitoring

 Contamination considerations

 Screening for contamination

— External

— Internal

— Self-decontamination

 Community Reception Centers and Mass Care Shelter 
Operations

 Long-Term Registry and Follow-up

Population monitoring: assessing the impact population’s exposure to radiation or contamination 
through interview and screening with equipment (if available).

Chapter 5

Presenter Notes
Presentation Notes
Chapter 5 Appendices include
Impacted Populations
Strategies for Screening and Decontaminating People
Strategies for Screening and Decontaminating Service Animals and Pets
Handling Contaminated Vehicles
Resources to Support Contamination Screening Activities
Available Tools for Tracking and Monitoring People


Chapter 5, Figure 30: Example of ad hoc, CRCs and mass care shelter screening locations relative to the incident site.
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Chapter 6: Communications and Public Preparedness

 Pre-Incident Communications Planning

— Community Preparedness and Awareness

— Audience Assessment and Preparation

— Interjurisdictional Relationships and MOUs

 Immediate Response Communications Priorities

— Safety Instruction Dissemination

— Communications Infrastructure

— Worldwide Media Interest

— Intraorganizational Communication Challenges

— Loss of Life Messaging

Chapter 6

Communications 
strategies for all 

nuclear detonation 
scenarios have the 

same baseline criteria 
– immediate, clear, 

and instructive 
messages for public 
health and safety are 

the priority.
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 Plan and execute nuclear detonation 
preparedness education campaigns related to 
other hazards and harness teachable moments.

 Determine your audience and develop tailored 
messaging/communications.

 Develop interjurisdictional relationships and 
Memorandums of Understanding (MOUs)

Pre-Incident Communications 
Planning

Chapter 6

Without pre-incident 
knowledge, key messaging, and 
preparedness steps, people will 
likely follow the instinct to run 

from danger, potentially 
exposing themselves to fatal 
doses of radiation that could 

be avoided by sheltering.

Presenter Notes
Presentation Notes
Pre-incident preparedness is a difficult task regardless of hazard. In addition, with a public that associates nuclear detonations with certain death, the sense of futility, fatalism, and hopelessness severely impacts their desire and ability to absorb information and follow instructions.
Gather support for preparedness campaigns from a coalition of decision-makers and other public health agencies in your community. Identify the best spokespeople to assist with broad preparedness campaigns.
Leverage all-hazards messaging in preparedness outreach-- because of resistance to open discussions about nuclear detonations, emergency management agencies and public affairs staff must integrate nuclear detonation messaging into all-hazards messaging.
In teachable moments, something has happened to remind the public about nuclear detonations, but there is no threat. During teachable moments, heightened awareness of a threat or emergency increases the public’s desire for knowledge about how to protect themselves and their loved ones. Teachable moments are an opportunity for emergency planners and public information/affairs staff–in these moments, the public is more willing to listen to preparedness messages without being frightened by the messages themselves.
Depending on you audience, they may use different means of communication (radio vs phones vs etc.) and have different priorities. For instance, if your audience includes parents, the outreach strategy must communicate the necessity of staying indoors, even when children are not with their parents. Preparedness messaging must incorporate school and daycare safety plans and explain the dangers of parents attempting to pick up their children.
When faced with this type of resource-straining incident, officials and responders must know who to rely on for assistance. Cultivating and maintaining assistance relationships with neighboring towns, cities, and counties, as well as state and federal response organizations, is critical to ensure this aid.
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Chapter 7: Alerts, Warnings, Notifications (AWNs), and FEMA’s IPAWS

 Importance of AWNs

 Public Alerting Authorities

 Public Alert and Warning (A&W) Systems for 
Mass Notification

 Integrated IPAWS Components

 Public AWN in Operational Planning

 Community Lifelines and ESFs

 AWN Planning Factors for Low-Altitude Nuclear 
Detonation

 Planning for Post-Detonation AWNs

Chapter 7

In the immediate aftermath of a 
nuclear detonation, instantaneous 
alerts, warnings, and notifications 

(AWNs) are necessary to tell people in 
the affected area how to avoid death 

and injury from radiation. 
Development of significantly improved 

AWN capabilities, such as FEMA’s 
IPAWS, is helping to mitigate hazards 
and lessen the impact of all disasters, 

including nuclear detonation. 

Presenter Notes
Presentation Notes
Chapter 7, Figure 35: A “smart kiosk” displaying WEAs.
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FEMA’s Integrated Public Alert and Warning System (IPAWS) Chapter 7

The IPAWS is a national A&W 
infrastructure available for 
use by FSLTT public alerting 
authorities to send 
emergency alerts to citizens. 
Includes:
• Emergency Alert System 

(EAS)
• Wireless Emergency 

Alerts (WEA)
• National Oceanic and 

Atmospheric 
Administration (NOAA) 
Weather Radio All 
Hazards (NWR)

• other public alerting 
systems
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Recent Developments in Response Planning 

3rd Edition of Planning Guidance 
published May 2022

New! Companion Response 
Guidance published March 2023

FEMA’s 2024 Messaging Guidance
and example messages

responder.llnl.gov

Pre-scripted emergency 
message guides, translated 
into 29 languages (including 
Korean)
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ROSS Toolkit – Home Page
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Reference Applies to Zone Name Initial Zone Demarcation Text from Reference Suggested Action Discussion 
DOT Emergency 
Response Guidebook 
(ERG) 
 

 
Click to Expand 

Transportation 
Incidents 

Isolation Zone 
(note: for 
Uranium 
Hexafluoride, 
Guide 166, has 
additional 
isolation zone 
guidance.) 

Immediate precautionary measure, 
isolate spill or leak area for at least 

25 meters (75 feet) in all 
directions. 

 
For a large Spill consider 100m 

(330 feet) downwind 
 

For a “large quantity involved in a 
fire” consider 300 meters (1000 

feet) in all directions. 

As an immediate precautionary 
measure, isolate spill or leak area 
for at least 25 meters (75 feet) in 
all directions 
Large Spill: Consider initial 
downwind evacuation for at least 
100 meters (330 feet). 
Fire: When a large quantity of this 
material is involved in a major fire, 
consider an initial evacuation 
distance of 300 meters (1000 feet) 
in all directions. 

Evacuate Public 
 
Positive pressure self-
contained breathing 
apparatus (SCBA) and 
structural firefighters’ 
protective clothing will 
provide adequate protection 
against internal radiation 
exposure, but not external 
radiation exposure  

Pros:  The ERG is considered a primary 
reference for the HAZMAT community due 
to HAZWOPR training requirements and 
recommendations based on the ERG will 
have broad acceptance.    
Cons:  The recommendations are based on a 
transportation accident and takes into 
account the robust packaging and source 
controls required by DOT.  Because of this, 
these controls may not be suitable for 
intentional misuse of radioactive material. 

IAEA Manual for 
First Responders to a 
Radiological 
Emergency, 2006 

 
Click to Expand  

Unshielded or 
damaged 

potentially 
dangerous source 

(outside) 

Inner cordoned 
area (also called 
the “Hot Zone”) 

30m in all directions from the 
source 

 

The actual boundaries of the safety 
and security perimeters should be 
defined in the way that they are 
easily recognizable (e.g. roads) and 
secured. However, the safety 
perimeter should be established at 
least as far from the source as 
indicated in Table 1, until the 
radiological assessor has assessed the 
situation. 

The inner cordoned area is 
the area around a dangerous 
radioactive source where 
precautions should be taken 
to protect the responders 
and the public from potential 
external exposure and 
contamination.  The first 
responders should establish, 
as appropriate, facilities and 
areas shown in Figure. 
 

Pros:  The IAEA 1st responder guidance is 
very similar to the ERG (30m instead of 
25m) for damaged/unshielded source, 
except they added RDD guidance (below) 
and state their recommendations could be 
applied outside of the transportation 
accident scenario.    
Cons: Presumes accident not intentional 
exposure. Presumed source sizes are still 
based on an examination of emergencies 
involving the largest amounts of radioactive 
material that could be encountered and on 
international guidance for transport. 

IAEA Manual for 
First Responders to a 
Radiological 
Emergency, 2006 

 
Click to Expand  

Major spill from a 
potentially 

dangerous source 
(outside) 

Inner cordoned 
area (also called 
the “Hot Zone”) 

100m in all directions from the 
source 

 
 
 

The actual boundaries of the safety 
and security perimeters should be 
defined in the way that they are 
easily recognizable (e.g. roads) and 
secured. However, the safety 
perimeter should be established at 
least as far from the source as 
indicated in Table 1, until the 
radiological assessor has assessed the 
situation. 

The inner cordoned area is 
the area around a dangerous 
radioactive source where 
precautions should be taken 
to protect the responders 
and the public from potential 
external exposure and 
contamination.  The first 
responders should establish, 
as appropriate, facilities and 
areas shown in Figure. 
 

Pros:  The IAEA 1st responder guidance is 
the same as the ERG for the “Major Spill” 
category, except they state their 
recommendations could be applied outside 
of the transportation accident scenario.    
Cons: Presumes accident not intentional 
exposure.  Presumed source sizes are still 
based on an examination of emergencies 
involving the largest amounts of radioactive 
material that could be encountered and on 
international guidance for transport. 

 

             Discussion 
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Pros:  The ERG is considered a primary 
reference for the HAZMAT community due 
to HAZWOPR training requirements and 
recommendations based on the ERG will 
have broad acceptance.    
Cons:  The recommendations are based on a 
transportation accident and takes into 
account the robust packaging and source 
controls required by DOT.  Because of this, 
these controls may not be suitable for 
intentional misuse of radioactive material. 
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Pros:  The IAEA 1st responder guidance is 
very similar to the ERG (30m instead of 
25m) for damaged/unshielded source, 
except they added RDD guidance (below) 
and state their recommendations could be 
applied outside of the transportation 
accident scenario.    
Cons: Presumes accident not intentional 
exposure. Presumed source sizes are still 
based on an examination of emergencies 
involving the largest amounts of radioactive 
material that could be encountered and on 
international guidance for transport. 
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Pros:  The IAEA 1st responder guidance is 
the same as the ERG for the “Major Spill” 
category, except they state their 
recommendations could be applied outside 
of the transportation accident scenario.    
Cons: Presumes accident not intentional 
exposure.  Presumed source sizes are still 
based on an examination of emergencies 
involving the largest amounts of radioactive 
material that could be encountered and on 
international guidance for transport. 

 

Remaining IAEA values match DOT ERG
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 Sheltering can save lives!
— Shelter population and responders out to 80 km (50 miles) until fallout direction and magnitude is 

established.  
— Use visual observations of the damage, early fallout cloud, and detector readings to determine the 

magnitude to fallout and effects.

 Use the Zone-based response approach to:
— Quickly build a common operating picture
— Establish priority zones
— Implement predetermined public and responder actions within each zone
— Establish responder safety protocols 

 Responder Safety
— Those without radiation detection should wait until hazard extent established
— Primary radiation hazard is EXTERNAL grounds shine, not a respirable hazards.
— PPE requirements should be selected based on the NON-Radiological hazards.

Conclusions
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