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Agenda 

 Introduction and overview 
 
 NARAC Web: New and upcoming features 

 
 HotSpot: Upcoming features 

 
 Schedule for NARAC/HotSpot training 

 
 Questions and feedback: How can NARAC 

and HotSpot better meet your needs? 
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NARAC and HotSpot:  
Tools for Your Modeling Toolbox 

 HotSpot PC-Based modeling tools for: 
• Emergency Planning Hazard Assessments and Safety 

Analysis  
• Initial consequence assessment modeling 

 
 LLNL/NARAC modeling center: 

• Authorized automated runs by end-users using NARAC Web 
access to NARAC 3-D modeling servers  

• Consequence assessment plume modeling analysis from 
LLNL/NARAC scientists for drills, exercises and 
emergencies – including use of measurement data to refine 
models  

 

NARAC and HotSpot  modeling tools are intended to complement, 
and not supplant, other modeling tools used in your organization 
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NARAC/IMAAC Central Modeling System 
Provides Automated 3-D Worldwide Plume Model 
Predictions  

Air and ground 
contamination, 
Dose, Protective 
Action Guides, 
acute health 
effects 

Meteorological 
Observations Data 

assimilation 
model 
(ADAPT)   

  

Geographical, 
Terrain 
Elevation, 
Population 
Databases 

    

Large-
scale 
forecast 
models 
(Navy, 
NOAA)   

  

Model grid generator 
(GridGen)    

  

Regional 
Forecast 
Model 
(WRF, 
COAMPS, 
RUC) 

  

Source 
characteristics 

  

  
Lagrangian 
Operational 
Dispersion 
Integrator 
(LODI)  

  

NARAC’s modeling system is fully automated and for any location in the world in real-time 
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NARAC Supports a Large Number of 
DOE/NNSA Organizations and Users 
Organizations supported: 
 15 national and regional DOE/NA-42 Emergency Response assets 

(ARG, AMS, FRMAC/CM, JTOT, NRAT, 9 RAP regions, REAC) 
 21 DOE/NNSA Sites 
 DOE/NNSA Headquarters: Operations Center, Nuclear Incident Team, 

Exercise Program 
 

Annual DOE/NNSA typical usage levels: 
 650 user accounts total  
 5000 user logins 
 1500 model runs 
 35 NARAC-supported exercises, responses and planning activities 

 
• User accounts are reviewed and approved through a NARAC Web group 

coordinator for each user organization  

• One-day drills with NARAC can be scheduled by calling NARAC 
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DOE O151.1C FAQ: NARAC ACCESS AND CONNECTIVITY 
REQUIREMENTS FOR DOE/NNSA SITES  

QUESTION: What are the DOE O 151.1C requirements related to 
NARAC for my site and how does my site obtain the required 
access and connectivity to NARAC? 

 
ANSWER:  
If your site has the potential for a General Emergency or a Site Area 
Emergency due to an atmospheric release of a hazardous material, 
you must have access to NARAC under DOE Order 151.1C (Section 
IV.3.b.5 and Attachment 2, Section 13). 
 
In order to establish the required access and connectivity, a site should 
submit answers to the questionnaire, listed in the FAQ answer, via 
email to narac@llnl.gov 
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Recent NARAC Web Upgrades (v2.2, 2.3, 2.4, 2.5) 
 Fire and Stack emission scenarios to the NARAC web 
 Sbility to Probe the Plume to get point values 
 “Advanced” tab, allowing DOE sites the ability to control aerosolized/respirable 

fraction and plot output 
 Ability to upload HotSpot scenario for NARAC model run 
 Google Map Layers in NARAC Web plume displays: street, satellite, hybrid 
 New download options: 

• Expanded GIS Shapefiles  
• KMZ file for display of NARAC results in Google Earth 
• NARAC ASCII concentration data file for use with HotSpot exercise data 

generation tool 
 User-specified distances in centerline table output 
 Import source term scenario from a HotSpot “.hot” file to a NARAC model run 
 Example measurement Excel .csv file provided as a template for uploading 

measurements to NARAC for model refinement 
 PAC TEEL database Rev 26 (NARAC Central Modeling System, January 2011) 
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Planned NARAC Upgrades 

 
NARAC Web 2.6 (in Beta, soon to be released) 
 Decision-maker Briefing versions of products for Radiological Explosive 

scenarios 
 Ability for Advanced users to request particle output to create animations 
 Ability to resubmit a run with a radiological mixture created by another 

user  
 Improved plume probing 

 
Future NARAC Web features 
 Mission Planning Tool (NA-42 TI) will allow the calculation of dose along a 

path across a deposited plume 
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New Briefing Versions of NARAC Products Are 
Being Deployed 
 DOE and DHS supported the 

development and interagency review of 
“Briefing Product” versions of 
NARAC/IMAAC and FRMAC products 

 Products intended to help subject matter 
experts brief decision-making officials 

 Explain possible actions, like sheltering 
and evacuation, that need to be 
considered and why  

 Communicate protective action guides 
in plain, non-technical language 

 NARAC software quickly produces 
PowerPoint versions of briefing products 

 



Predicted Evacuation and Sheltering Areas Based on EPA/DHS Guides 
Applicable within first hours/days while radioactive cloud is present 

Automated Report: Testing 
Livermore Lab, ca 

RDD Explosion at 09 Sep 2009 18:00 UTC 

A 
Evacuation of entire population warranted, 
unless additional unusually hazardous 
circumstances exist (exceeds 5 rem). Estimated 
Population: 80 

B Evacuation or sheltering normally initiated (1 to 
5 rem). Estimated Population: 250 

Notes: 
Promptness of evacuation and/or sheltering reduces 
radiation dose and cancer risk. 
Sheltering-in-place can be more protective than evacuation 
while radioactive cloud is present. 
Radiation dose predicted for maximally exposed individuals 
and includes both dose from contaminated air, plus dose from 
ground contamination over four days. 
Protective actions are only based on dose that can be 
avoided. Prediction does not include dose received before 9 
Sep 2009 19:00 UTC. 

Assumptions: 
Areas shown are model predictions based on an estimated source 
term but no measurements. 
Plume Phase - Radioactive cloud may still be present or imminent. 
Four days exposure to both airborne and ground contamination. 

Briefing Product for Public Officials 
Current: 30 Sep 2009 14:51 UTC 

Check for updates  page 1 of 3 Development/EVENT_15804/ws_0/prodexec_9/test 

Example RDD Briefing 
Product Slide 1 



Predicted Evacuation and Sheltering Areas Based on EPA/DHS Guides 
Applicable within first hours/days while radioactive cloud is present 

Automated Report: Testing 
Livermore Lab, ca 

RDD Explosion at 09 Sep 2009 18:00 UTC 

Key Points 
Protective actions are based on dose that can be avoided. 
Areas shown do not include dose received before 9 Sep 2009 19:00 UTC. 
Greatest hazard is due to exposure to the radioactive cloud. Evacuation before 
radioactive cloud is present is best, but avoid evacuation in the radioactive cloud. 
Radioactive cloud is expected to clear the contoured areas by 9 Sep 2009 20:45 UTC. 
Sheltering-in-place may be preferable to evacuation in some situations 

If radioactive cloud is present or its arrival is imminent, 
For certain populations needing special consideration (hospitals/nursing homes, 
prisoners, elderly...), 
Other hazards are present which complicate or impede evacuation (severe weather, 
competing disasters...). 

Sheltering followed by delayed evacuation may be best if radioactive decay is very 
rapid. 
Predicted dose is accumulated over 4 days (9 Sep 2009 19:00 UTC to 13 Sep 2009 19:00 
UTC). 
Predicted dose assumes individuals are unsheltered and unprotected. 
Use the "Radioactive Cloud has Passed" map after radioactive cloud passes. 

Briefing Product for Public Officials 
Current: 30 Sep 2009 14:51 UTC 

Check for updates  page 2 of 3 Development/EVENT_15804/ws_0/prodexec_9/test 

Example RDD Briefing 
Product Slide 2 



Predicted Evacuation and Sheltering Areas Based on EPA/DHS Guides 
Applicable within first hours/days while radioactive cloud is present 

Automated Report: Testing 
Livermore Lab, ca 

RDD Explosion at 09 Sep 2009 18:00 UTC 

Presenter Notes - Additional Information 
PAG - Protective Action Guideline, projected dose at which a specific 
protective action to reduce or avoid that dose is warranted. 
Protective actions are based only on dose that can be avoided, not dose 
acquired prior to implementation of the protective action. 
Areas shown do not include dose received before 9 Sep 2009 19:00 UTC. 
Areas shown are model predictions based on an estimated source term 
but no measurements. 
Reduce radiation exposure to minimize long-term cancer risk. Evacuation 
and sheltering reduce radiation exposure. 
Exposure to the radioactive cloud presents the greatest hazard, because 
dose results from radiation by the cloud, inhalation of radioactivity, plus 
radiation from contamination on the ground. 
Completion of evacuation before plume arrival is best. Evacuation in 
radioactive cloud may result in more dose than sheltering until it passes. 
Evacuees in cloud should cover mouth & nose with available filter 
materials. 
Evacuation and shelter guidance based on EPA/DHS Early Phase 
guidelines 

"Evacuation (or, for some situations, sheltering) should normally 
be initiated at 1 rem." 
"Sheltering may be the preferred protective action when it will 
provide protection equal to or greater than evacuation, based on 
consideration of factors such as source term characteristics, and 
temporal or other site-specific conditions." 
"Because of the higher risk associated with evacuation of some 
special groups in the population (e.g. those who are not readily 
mobile), sheltering may be the preferred alternative for such 
groups as a protective action at projected doses up to 5 rem." 
"Under unusually hazardous environmental conditions use of 
sheltering at projected doses up to 5 rem to the general population 
(and up to 10 rem to special groups) may become justified." 

Sheltering followed by delayed evacuation may be best if radioactive 
decay is very rapid (e.g. radioiodine or nuclear detonation). 
Radioactive cloud expected to clear contoured area by 11 Sep 2009 02:45 
UTC. 
A different map, based only on the radioactivity deposited and excluding 
the radioactive cloud, must be used after the radioactive cloud has passed. 

Presenter Notes - Technical Background 
Guidance based on EPA and DHS PAGs, as given in: 

"Manual of Protective Action Guides and Protective Actions for 
Nuclear Incidents", (EPA 400-R-92-001, May 1992). 
"Protective Action Guides for Radiological Dispersal Device 
(RDD) and Improvised Nuclear Device (IND) Incidents", (Federal 
Register, Vol. 71, No. 1, Jan. 3, 2006, pg 174). 

"The PAG for evacuation (or, as an alternative in certain cases, sheltering) 
is expressed in terms of the projected sum of the effective dose equivalent 
from external radiation and the committed effective dose equivalent 
incurred from inhalation of radioactive materials from exposure and intake 
during the early phase." 
Predicted dose is known as Total Effective Dose Equivalent (TEDE) and 
includes the following: 

External irradiation by the radioactive cloud plus inhalation of the 
contaminated air as it passes, 
Also includes external irradiation by ground contamination, plus 
dose due to radioactivity taken into the body by inhalation of 
contaminated dust (resuspension). 

Predicted dose is accumulated over 4 days (9 Sep 2009 19:00 UTC to 
13Sep 2009 19:00 UTC). 
Predicted dose assumes maximum possible exposures, but only 
considers dose that can be avoided by protective actions. Doses received 
prior to this point in time are not considered. 
Radioactive contamination is expected outside the contoured areas, but 
not at levels expected to exceed federal guidelines for evacuation and 
sheltering based on current information. 
Additional technical and background information is provided in the 
Consequence Report containing the detailed, technical version of this 
calculation. 
Briefing Products are intended for presenting a common operating picture 
to key leaders and decision makers. Other more technical products are 
available (Standard Products). 
Contact the FRPCC Subcommittee for Environment, Food and Health 
(Advisory Team) for advice and recommendations. Available by calling the 
CDC Emergency Operations Center (EOC) at 770-488-7100. 

Briefing Product for Public Officials 
Current: 30 Sep 2009 14:51 UTC 

Check for updates  page 3 of 3 Development/EVENT_15804/ws_0/prodexec_9/test 

Example RDD Briefing 
Notes 
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NARAC Web: New Features 
Importing Source From Hotspot 

A NARAC scenario can be built from 
a pre-existing Hotspot “ .hot” file. 
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NARAC Web: New Features  
Plume Probing Extension: “Probe All Plumes” 

1) Select the “Probe All Plumes” 
mode in an interactive session 
 
2) Click on your map.   
 

3) Each click generates: 
i) a marker at the selected 

point along with its latitude 
and longitude in the results 
table. 

ii) The concentration at that 
point for ALL the plumes in 
the run. 
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To facilitate the entry of field measurement 
data in NARAC’s CSV (Comma Separated 
Values) format,  a sample file is provided in the 
Measurements (Measurements → Add 
Measurements) section of a run. 
 
The example file can be edited in Excel or any 
text editor.  Using this template helps eliminate 
time formatting issues that can arise along with 
other formatting issues. 

NARAC Web: New Features  
Example Measurements CSV File 
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In the “Advanced” section of the model input 
form, a new field called “particle output interval” 
allows designated users to request particle 
output from NARAC’s 3-dimensional dispersion 
model. 

NARAC Web: New Features  
Particle Output 

Step 2: Model input (Advanced Options) 

When a run requesting particles is 
complete, the output will be added 
to the “Layer Controls” dialog in 
the “Interactive Map” feature 
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NARAC Web Mission Planning Tool 
In Development (NA-42 TI) 

1) Click on monitoring 
route points 
2) Enter arrival and stay 
times 
3) Dose rate and dose in 
transit is computed 
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Ongoing NARAC SQA Work 

 NARAC provided a reviewer 
(Hoyt Walker) for the 
Consequence Modeling 
SCAPA Toolbox SQA Review 
team 

 NARAC is preparing its 
submission to the SCAPA 
model toolbox review process 

 NARAC SQA plan document 
updated and released 
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Hotspot Provides Quick Dose Estimates for 
Radiological and Nuclear Releases 

 Fast-running PC-based plume, 
fallout and prompt effects models 

 Multiple release scenarios: 
explosive, fire, general plume, 
nuclear detonation, resuspension 

 Air and ground contamination and 
dose output as contours, tables and 
Google Earth format (.kml) 

 Exercise data measurement 
simulation using NARAC or HotSpot 
model output and GPS device 
coordinates 

 Historical weather data file used to 
compute 95th percentile dose 
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Upcoming Features of HotSpot Version 2.07.2 
 

• Full Vista and Windows 7 compatibility: 
 Follows Microsoft Windows 7 requirement to use a user’s “Documents 

and Settings” as opposed to “..\Program Files” folder for any file input or 
output.   

 

• Automatic Batch Mode: 
 Allows HotSpot to be run in a "background" mode that produces Table 

output and Google Earth .KML files without displaying the graphical user 
interface. When this mode is enabled HotSpot can be launched at the 
command prompt, batch file, etc. These files are placed in the HotSpot 
"Output" folder.  

 

• Beta testing completed in April 2011. Release in May 2011. 
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Upcoming features of HotSpot Version 2.07.2 (Cont.)  

• Expanded MACCS2 meteorological file support 
 Supports MACCS2 meteorological file input in both “wind from” and 

“wind towards” format. These site-specific meteorological data are 
input into HotSpot for calculation of percentile dose values 

Input file format: Sequential hourly data (in MACCS2 code format) 
(1-5 years): 

 Date/Time 
 Wind speed (wind-from or wind-towards option) 
 Wind direction  
 Stability Class (A-G) 

  
• Revised Maxwell and Anspaugh Resuspension Factor 
 RF = 1E-05 exp(-0.07t) + 7E-09 exp(-0.002t) + 1E-09 (t in years) 
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HotSpot Web Site 

 
 

https://narac.llnl.gov/HotSpot/HotSpot.html 

• User Registration 
 

•Download HotSpot 
software and user 
guide  
 

• Past problem reports 
 

• Submit question 
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NARAC/HotSpot Training and Meetings in 2011 

 September 13-14, 2011 – NARAC Classroom Training Course 
at LLNL, Livermore, CA 

 
 September 15, 2011 – HotSpot Training Workshop at LLNL, 

Livermore, CA 
 

 On-line - NARAC training (focused on DOE Site consequence 
assessment)  currently available on EOTA Web site 
 Two interactive training modules: 

1. NARAC Dispersion Modeling - “NARAC101” 
2. Use of NARAC Web - “NARAC102” (Will be updated for Web 2.0)  

 http://eota.doeal.gov/ 

http://eota.doeal.gov/�
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Questions and Feedback 

Web: http://narac.llnl.gov 
 
Email: narac@llnl.gov 
Phone: 925-422-9159 

For more information: 

To contact NARAC or submit a request: 

How can NARAC or HotSpot better meet you needs? 

mailto:narac@llnl.gov�


The same username 
and password will grant access to CMweb, 
IMAAC Web and NARAC Web sites: 
   https://cmweb.llnl.gov/web  
   https://imaacweb.llnl.gov/web  
   https://naracweb.llnl.gov/web  

Home page is customized to allow easier 
access to information, including Event and 
Exercise folder links. Access to these folders 
is controlled, so you will only be able to see 
content that has been specifically shared 
with you. 

https://cmweb.llnl.gov/web�
https://imaacweb.llnl.gov/web�
http://naracweb.llnl.gov/web�


The CMweb login page has links to 
other DOE NA-42 Asset web pages and fact sheets 
along the left side of the page. 

Primary users of the CMweb 
will see Meeting Notes, Documents, and 
DOE NA-42 Asset Folders in addition to 
Event and Exercise Folders.  Access to 
these Folders is controlled, so though 
all users may see these links, only 
those with need to know will have 
access to them. 
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Possible future HotSpot Upgrades 
Planned/Current 
1. Upgrade HotSpot source code to most current version of Microsoft’s .NET Framework. 

Theoretically should not change the user interface or HotSpot capabilities from 2.07.2.  
Done to preserve HotSpot’s sustainability and to improve code maintenance and 
development. 

 
Possible 
1. Incorporate additional meteorological file formats for the Dose Percentile module as was 

done for MACCS2.   
2. Incorporate NRC/ARCON96 building wake option into HotSpot for calculations near 

buildings 
3. Upgrade and document HotSpot Exercise data generation module 
4. Develop a HotSpot web based, on-line training course 
5. Add additional daughter products to ground shine 

 

Please suggest other new features to meet your needs 
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DOE/NA-40 Sponsors of NARAC & HotSpot 

 DOE NA-42: 
• Base maintenance, development and readiness of 

NARAC systems, facilities, personnel, software, 
and computer models 

• Operational support for drills/exercises/response 
 

 DOE NA-41: 
• Development and maintenance of 

NARAC/HotSpot modeling tools needed by 
DOE/NNSA sites 

• Training material tailored for DOE/NNSA sites 
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