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Introduction 

The U.S. Department of Energy’s National Nuclear Security Administration Nevada 

Operations Office (NNSA/NV) provides an integrated Consequence Management (CM) 

response capability for the (NNSA) in the event of a radiological emergency. This 

encompasses planning, technical operations, and home team support. As the lead 

organization for CM planning and operations, NNSA/NV coordinates the response of the 

following assets during the planning and operational phases of a radiological accident or 

incident: 

1. Predictive dispersion modeling through the Atmospheric Release Advisory Capability 

(ARAC) at Lawrence Livermore National Laboratory (LLNL) and the High 

Consequence Assessment Group at Sandia National Laboratories (SNL). 

2. Regional radiological emergency assistance through the eight Radiological Assistance 

Program (RAP) regional response centers. 

3. Medical advice and assistance through the Radiation Emergency Assistance Center / 

Training Site (REAC/TS) in Oak Ridge, Tennessee. 

4. Aerial radiological mapping using the fixed-wing and rotor-wing aircraft of the Aerial 

Measuring System (AMS). 

5. Consequence Management Planning Teams (CMPT) and Consequence Management 

Response Teams (CMRT) to provide CM field operations and command and control. 
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Descriptions of the technical capabilities employed during planning and operations are 

given below for each of the elements comprising the integrated CM capability. 

 

Planning 

An NNSA planning team can deploy to support the Lead Federal Agency (LFA) during 

the crisis phase of an event, prior to any radiological release. The team provides technical 

advice and supports the development of a CM planning document to address perceived 

radiological hazards and medical impacts, mitigation of consequences, and deployment of 

other NNSA assets in support of CM operations. This document includes:  

1. Plume projections from ARAC on SNL atmospheric modelers in terms of air 

concentration or ground deposition (Fig. 1), 

2. Dose prediction in absolute units or relative to the U.S. Environmental Protection 

Agency (EPA) Protective Action Guidelines (PAGs),  

3. Casualty predictions, 

4. Suggestions for protective actions and dose reduction for the public, 

5. Field monitoring plans, medical plans, and logistics plans, 

6. Plans for the incorporation of additional NNSA and other federal assets. 

In addition, the planning team deploys with secure communications capability and 

includes scientific support to provide technical situation briefings for local contacts and 

decision makers. 
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Fig. 1:  Model prediction (Sandia National Laboratories) of Am-241 ground deposition 

levels (Dingo Dawn exercise). 
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Technical Response 

The CM response is a “phased” capability. The Phase I CMRT provides a rapid response 

element to interface with States and LFA personnel. The CMRT consists of 15 DOE and 

contract personnel and is capable of performing field monitoring and data assessment, 

and can provide an early characterization of the radiological situation. The team develops 

monitoring and safety plans, conducts field monitoring and sampling in critical areas, and 

prepares for the arrival of follow-on assets. If RAP teams have been deployed to the 

incident scene, RAP assets will be integrated into the CMRT.  

 

If operations exceed 12 hours or if the situation requires a greater capability than 

provided by the Phase I team, additional assets will be deployed. A tailored Phase II team 

will enhance the data collection and data assessment capabilities, establish additional 

voice, data, and FAX communication links, augment Graphical Information System 

(GIS) support, and prepare for the DOE component of the Federal Radiological 

Monitoring and Assessment Center (FRMAC). 

Technical response equipment and capabilities of the CMRT are listed below: 

1. Field monitoring and sampling equipment: standard health physics kits (Nuclear 

Research Corporation ADM kits) with α, β , and γ probes; high-purity germanium in 

situ spectrometers; Violinist III systems for detection of transuranic materials; and 

field sampling kits for vegetation, water, soil, and milk. 

2. Aerial Measuring System (AMS) coordination and support: the deployed CMRT will 

coordinate with AMS scientists to provide assessed and geographically referenced 

maps of potentially impacted areas. Key AMS equipment and a schematic of an AMS 



 

Page 5 

helicopter mission profile is shown in Fig. 2. Aerial Measuring System data products 

consist of fixed-wing (B-200 turboprop) serpentine overflights of potentially 

impacted areas from altitudes of approximately 1000 feet (Fig. 3), and more detailed 

helicopter surveys from altitudes of ~250 feet depicting radiation contour levels (Fig. 

4). AMS also supports aerial photography and multispectral data acquisition missions. 

3. Sample management equipment: sample receipt, sample logging, sample shipping, 

and chain of custody materials. 

4. Laboratory analysis equipment: deployable HPGe spectrometers for identification and 

semiquantitative field analysis; deployable mobile radioanalytical laboratories sited at 

East Coast (establish FY 2003) and West Coast locations; database of fixed 

laboratories to facilitate sample shipments from the deployed location.  

5. Emergency responder health and safety assurance: the CMRT deploys includes 

scientists with Ph.D.s, and Certified Health Physicists (CHP) to assure the protection 

of NNSA and local emergency response personnel. The lead CHP in the field will 

produce a Health and Safety plan for field monitors including Personnel Protective 

Equipment requirements and turn-back levels. CMRT CHPs can also assist in 

calculating public exposure doses during plume passage.   

6. Portal monitoring: equipment is available to rapidly scan emergency responders and 

members of the public for radiological contamination. Limited decontamination 

equipment is also available for use on emergency response personnel.  

7. Data assessment: provide assessed, quality-controlled and quality-assured data 

products to the FRMAC Director, to distribute to the LFA, State, and local decision 

makers. Data assessment protocols are based upon procedures published in the 
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FRMAC Assessment manual and data is typically displayed relative to the EPA 

PAGs or U.S. Food and Drug Administration (FDA) Derived Intervention Levels 

(DILs).  

8. GIS support: the CMRT GIS group assembles various “layers” of data in order to 

display integrated products. Layers such as road maps, business locations, population 

contours, background radiation levels, digital elevation maps, digital photos, and 

areas where Protective Action Decisions have been implemented can be displayed 

singly or in conjunction with other data layers. Fig. 5 gives an example of an 

integrated data product where radiation contour levels from an AMS helicopter 

survey are overlayed on a digital photo.  

9. Database / Documentation support: the CMRT maintains a full electronic and 

hardcopy databases for historical documentation. The deployable Emergency 

Response Data System has modules for field team information (personnel and 

equipment), monitoring data, and linked analytical data. Original hardcopies of all 

data, assessments, and requests for assistance are filed and retained.  

10. Logistics/Communications support: mechanical and electrical support, deployable 

tents, forklifts and forklift operators; hand-held encrypted radios, secure and 

nonsecure voice, data, and FAX capabilities, deployable satellite systems, and data 

networks; logistics planning; personnel coordination; administrative support and 

badging.  

11. Photo/video documentation support. 

12. Liaison support: the CMRT deploys with experienced personnel who can serve as 

liaisons to LFA, State, County, and/or Tribal officials.  
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Fig. 2:  Schematic illustration of aerial radiological survey using helicopter platform. 

Inset photos of key equipment. 
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Fig. 3:  Data obtained (Am-241 ground concentration) during fixed-wing aerial 

serpentine overflight (Dingo Dawn exercise). 

 

 



 

Page 9 

 

Fig. 4:  Ground deposition contour levels (ovals) for Am-241 measured with the 

helicopter system (Dingo Dawn exercise). The rectangles indicate the area covered 

during each helicopter flight. 
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Fig. 5:  Graphical Information System data fusion product. Radiation contours 

measured with the helicopter system overlayed on a digital photo (Digit Pace exercise). 

 

Home Team Support 

The Home Team is activated immediately following a deployment order for any CM 

asset. The Home Team will assist in coordinating effects predictions, modeling, data 

assessment, and GIS support for field elements until a planning cell is initiated. After the 

planning cell becomes operational, the Home Team continues to support the deployed 

assets as required. 
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Data Products 

Once a CMRT is deployed and operational, data products are generated by the 

Assessment group, approved by the FRMAC Director, and provided to LFA, State, and 

local decision makers. The following data products are usually provided chronologically 

in the order listed below:  

1. Plume projections from ARAC or SNL modelers in terms of air concentration or 

ground deposition (Fig. 1). These products are available electronically, directly from 

(password protected) National Laboratory FTP sites.  

2. Aerial Measuring System fixed-wing serpentine overflights of potential impacted 

areas in units of exposure rate or ground deposition (Fig. 3).  

3. Field monitoring status maps that can depict monitoring and sampling locations only, 

or indicate exposure rate or ground deposition levels (Fig. 6).  

4. Aerial Measuring System helicopter survey maps in units of exposure rate or ground 

deposition (Fig. 4). 

5. Data integration products such as radiation contours from a helicopter survey 

overlayed on a digital photo (Fig. 5).  

6. The “final” product for a decision maker is typically a map relating the measured 

radiation levels to the EPA PAGs or FDA DILs. These maps indicate areas where 

public evacuation or sheltering is warranted and are usually color coded for easy 

interpretation (Fig. 7). 

Additional data products can be generated on request, such as maps of sampling locations 

or database queries for specific analytical results.   
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Fig. 6:  Compilation of ground monitoring data (Dingo Dawn exercise).  The colors of 

the points indicate the level of ground contamination and the shapes of the points 

indicate the type of field team that collected the data. 
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Fig. 7:  Areas affected by Protective Action Guidelines as inferred from ground and 

aerial measurements (Dingo Dawn exercise). 
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Summary 

The NNSA provides integrated Consequence Management (CM) capability that is 

prepared to respond in the event of a national radiological emergency. This capability 

encompasses planning, technical operations, and home team support. 
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