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TURBO FRMAC SOFTWARE*
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* Presentation edited to conform to be 508 Compliant
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WHAT IS FRMAC?

• Federal asset available to respond to nuclear/radiological incidents

• Described in the National Response Framework (NRF) and the 
Nuclear/Radiological Incident Annex

• Comprised of multiple Federal Agencies that provide a “one-voice” 
federal response

FEDERAL RADIOLOGICAL MONITORING AND 
ASSESSMENT CENTER (FRMAC) 
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Upon Request, FRMAC assets deploy in a phased approach

Assets include:

WHAT IS FRMAC?

• Field Monitoring Teams, Plume Modeling,

• Aerial Measurement Capability, Home Team, 
Liaisons, etc.

More information available at the website: NNSS FRMAC
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https://www.nnss.gov/pages/programs/FRMAC/FRMAC.html


FRMAC PARTICIPATION

• Department of Agriculture (USDA)
• Department of Energy (DOE)/National Nuclear 

Security Administration (NNSA)
• Department of Health & Human 

Services(DHHS)/Food & Drug Administration 
(FDA) and Center for Disease Control & 
Prevention (CDC)

• Department of Homeland Security(DHS)/Federal 
Emergency Management Agency (FEMA)

• Environmental Protection Agency (EPA)
• Nuclear Regulatory Commission (NRC)
• State/Local/Tribal agencies
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HOW FRMAC FITS WITHIN THE ICS

6



FRMAC STRUCTURE
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PROTECTIVE ACTIONS GUIDELINES (PAGS)

• Interim Release for use 
as of April 2013

• Comment period through 
September 16, 2013

• Currently in Comment 
Resolution process

8



PAG MANUAL REVISIONS KEY CHANGES

• Incorporates FDA’s recommended PAG of 5 rem 
projected child thyroid dose for administration of stable 
iodine (KI)

• Removes the 25 rem Adult Thyroid Dose and the 50 
rem Skin Dose Evacuation PAGs

• Removes the 50-year, 5 rem Relocation PAG

• Provides guidance for reentry, late phase cleanup and 
waste disposal

• Adopts the FDA’s 1998 Food PAGs
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• Applies to all radiological incidents including RDDs 
and INDs

• Refers to the FRMAC Assessment Manual (FAM) for 
methods and calculations to implement the PAGS

• Removed all data tables (DCFs, DRLs, etc.) and 
refers users to the FAM

• Encourages the use of Turbo FRMAC to implement 
the PAGs

• Drinking Water guidance under development
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PAG MANUAL REVISION KEYS



PAG MANUAL DEFINITIONS

• Protective Action Guide (PAG) - A projected dose to an 
individual from released radioactive material at which a 
specific protective action to reduce or avoid that dose is 
recommended

• Projected Dose - The prediction of the dose that a 
population or individual could receive

• Derived Response Level (DRL) - A level of radioactivity 
in an environmental medium that would be expected to 
produce a dose equal to the corresponding PAG

• Protective Action - An activity conducted in response to 
an incident or potential incident to avoid or reduce 
radiation dose to members of the public

11



PAG MANUAL GUIDANCE - TIME PHASES
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PAGS
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EXPOSURE PATHWAYS
• Early Phase

1. Inhalation of radioactive materials in the plume

2. Direct exposure from radioactive materials in the plume

3. Inhalation of ground-deposited radionuclides resuspended into the 
breathing zone

4. Direct exposure from “groundshine” from deposited radioiodines and 
particulates

• Intermediate and Late Phase
1. Inhalation of ground-deposited radionuclides resuspended into the 

breathing zone

2. Direct exposure from “groundshine” from deposited radioiodines and 
particulates
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Exposure from the ingestion of food and water is considered 
independently of decisions for relocation and decontamination



RELEASE EXPOSURE PATHWAYS
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FDA INGESTION PAG MANUAL

ACCIDENTAL RADIOACTIVE CONTAMINATION
OF HUMAN FOOD AND ANIMAL FEEDS:

RECOMMENDATIONS FOR STATE AND LOCAL AGENCIES
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FDA INGESTION PAGS
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FRMAC ASSESSMENT MANUAL

• Latest Version Dated April 
2015

• Available on FRMAC Home 
Page
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https://www.nnss.gov/pages/programs
/FRMAC/FRMAC_DocumentsManuals.h
tml

https://www.nnss.gov/pages/programs/FRMAC/FRMAC_DocumentsManuals.html


• Provides the technical basis for and documents the 
process for FRMAC assessments

• Provides the technical basis for the Turbo FRMAC© 
Software Package

• Provides updated tabulated reference data for default 
assessment conditions (e.g., Time Phases, PAGs, 
likely nuclides of concern)
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FRMAC ASSESSMENT MANUAL

NOTE: The FRMAC Assessment Division implements the best 
health physics practices to perform radiological assessments, 
however these practices may differ from those in other 
agencies’ publications due to a difference in publication date 
or based upon alternate assumptions. 



FRMAC ASSESSMENT METHODS

FRMAC Assessment Working Group (AWG) develops 
and implements consistent, defensible and state-of-
the-art radiological assessment methods across all the 
represented agencies/organizations 
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FRMAC ASSESSMENT MANUAL

Section 1, Public Protection Methods 

Section 2, Worker Protection Methods 

Section 3, Ingestion Pathway Methods 

Section 4, Supplemental Methods Appendices 
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WHAT IS TURBO FRMAC?

• Turbo FRMAC automates FRMAC 
Assessment Manual methods

• Turbo FRMAC eliminates most human 
errors

• Turbo FRMAC is a deployable 
software application

• Turbo FRMAC is not a replacement for 
Health Physics knowledge and 
experience
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ASSESSING TURBO FRMAC
• Final approval of Turbo FRMAC Copyright from DOE

• Software may only be issued to Federal, State, Local 
responders with Justification

• Registration required via the following site: 
nirp.sandia.gov/
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https://nirp.sandia.gov/
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TURBO FRMAC
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TURBO FRMAC WEB BETA



TURBO FRMAC GENERAL LAYOUT
Ribbons and Tabs
• Controls calculations
• Allows movement to other work options
• Provides any error messages
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TURBO FRMAC GENERAL LAYOUT

Drop Down Menu

• Emulates Microsoft layouts

• Provides easy access to many 
commands
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TURBO FRMAC GENERAL LAYOUT

Quick Access bar

• Start New Calculation

• Open Existing Calculation

• Save Current Calculation

• Start from Home
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TURBO FRMAC GENERAL LAYOUT

Buttons

• Required Inputs

• Advanced Inputs
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Panels

• Individual Data



FEATURES  MAIN WINDOW
Clicking the button brings the panel into viewing area
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Panel will display any errors and resolution
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FEATURES  MAIN WINDOW



FEATURES  MAIN WINDOW
Once the user provides required data, error message is 

removed and calculation buttons are “active”
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FEATURES --> RESULTS
Calculation completed for all radionuclides and for all age groups
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FEATURES  RESULTS
Units can be converted as needed
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DATA PRODUCTS
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DATA PRODUCTS
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RADIONUCLIDE VIEWER

• Displays Full Radionuclide Decay Chain

• Displays basic nuclide data
• Half Life

• Decay mode

• Provides access to Dose Coefficients for each nuclide
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RADIONUCLIDE VIEWER



RADIONUCLIDE MIXTURE MANAGER

• Allows User to Create/Save/Export/Import Custom 
Mixtures

• User may select Pre-determined Mixtures
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RADIONUCLIDE MIXTURE MANAGER
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TURBO FRMAC

• Designed for Windows 7 
Compatible with Windows 8, 7, 
Vista, XP

• Minimum 2 GHz Pentium 4 
Processor Recommended: Dual-
or Quad-Core or higher

• Minimum 2 GB RAM Memory 
Recommended: 4 GB RAM or 
higher

• Minimum 15 GB Free Disk Space. 
Recommended: 25 GB Free or 
higher 

• Minimum 1024 x 768 Screen 
Resolution Recommended: 1280 
x 1024 or higher

• Other Software:
• MS Excel 2007 or newer (for 

special data export capabilities) 
MS Outlook 2007 or newer (for 
built-in email attachment support) 
MS Word 2007 or newer (for 
report generation) Adobe Acrobat 
Reader (for viewing related 
documents) 
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QUESTIONS
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