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- Field Monitoring Teams, Plume

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

More information available at the website:



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

Department of Energy (DO
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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FRMAC STRUCTURE
Senior Energy Official

Located in Unified Commiand

FRMAC Director

Liocated in the FRMAL
CM Home Team

FRMAC Deputy Director
Located in the FRMALC

Technical Team Lead

Assessment Health & Safety Lab Analysis

Lizison Coordinator Support Manager Monitoring Manager
PP € I € Be Manager Manager Manager

Sampling

State/County/Local Product Science/GIS |  Medical (REAC/TS) QA/ac
Joint Field Office NARAC

Dispersion Modeling

:




- Interim Release for use
as of April 2013

: PAG Manual

- Comment period through Frovee cion G

Se ptember 1 6, 201 3 e i For Radiological Incidenis

. Currently in Comment
Resolution process
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iodine (KI)

- Removes the 25 rem Adult Thyroid Do
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



- Refers to the FR

methods and calculations to impleme

- 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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individual fro
specific protective action to r
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
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Duration Protective
Actions

the ra May last hours to days; Evacuation and/or
Generally considered to last Shelter in Place
days (96 hours)

under control or terminated 1 Year Relocation
2™ & Subsequent Years
from strategies driven by  Not Defined Relocation

cy, to strategies aimed at
ing longer-term exposures

ek / o




Early Phase

Comments

Evacuation (or, for some situations, sheltering-in-place)
should be initiated when projected dose is 1 rem

5 rem to child hy require approval of state medical officials {or in
thyroid from iodine accordance with established emergency plans)

exposure
Intermediate Phase

e |

2 rem 1% year following the event

0.5 rem In the 2" and subsequent years
. Late Phase
Relocate the |
] T NA PAGs will not be used to puide restoration and recovery
population
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breathing zone

4. Direct exposure from “groundshine” from deposite
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

Exposure from the ingestion of food and water is considere
independently of decisions for relocation and decontamipation
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Plume Pathways

Submersion (y)

Lol

Inhalation of Resuspended

Ground
Shine (y)

Ground Pathways

/

Matenal (a,B,y)

15



FDA INGESTION PAG MANUAL

ACCIDENTAL RADIOACTIVE CONTAMINATION
OF HUMAN FOOD AND ANIMAL FEEDS:
RECOMMENDATIONS FOR STATE AND LOCAL AGENCIES

/
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Comments

Whichever is more limiting (Whole Body or Organ)
hu ingestion of contaminated food in 1% year

Ingestion Protective Action Recommendations

by temporary embargo until survey and initial sampling is completed

whether condemnation or other disposition is appropriate

old for decay or divert to other products involving adequate decay during processing
., cheese, butter, dry milk solids, or evaporated milk)

Wash, brush, scrub or peel to remove surface contamination /

Preserve by canning, freezing, dehydration, or storage to permit decay

Process by milling and polishing to remove surface contamination
Move to shelter and/or corral; provide protected feed and water

17



FRMAC ASSESSMENT MANUAL

- Latest Version Dated April
2015

- Available on FRMAC Home
Page

hitps://www.nnss.gov/pages/programs
/FRMAC/FRMAC_DocumentsManuals.h

tml
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FEDERAL RABNFLOGICAL
MOSTTORING 4SO ASSESSMENT CENTER

FRMAC ASSESSMENT MANUAL
VOLUME 1
OVERVIEW AND METHODS

The Federal Mapaal for Assessing Envirommental
Diaia Dharing o Radiclogical Emergensy

April 2015
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https://www.nnss.gov/pages/programs/FRMAC/FRMAC_DocumentsManuals.html

Software Package

- Provides updated tabulated reference data
assessment conditions (e.g., Time Phases, PAGs,
likely nuclides of concern)

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.
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Section 2,
Section 3, Ingestion Pathway Methods

Section 4, Supplemental Methods Appendices
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Assessment Manual metho Turbo

Turbo FRMAC eliminates most human SFRMAC 2013

errors RLLAL IS

Turbo FRMAC is a deployable
software application

Turbo FRMAC is not a replacement for 3 .
Health PhySiCS knOWIGdge and “L | 115: - '-'t'f':n;jh.[-hlr-
experience ' T
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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:

O
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Welcome
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https://nirp.sandia.gov/

TURBO FRMAC

“YFRMAC =

RLA AN ™
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Open
Calculation

Watch Help
Videos

. Calculation

Tl By Sandia
NYSE & FEMA (&) () e

National Nuclear Socurity Admimisfr,

|PUBLICLY ACCESSIBLE|
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Drop Down Menu
- Emulates Microsoft layouts

- Provides easy access to many
commands



. I 'Hmﬂﬁnd’ki:pomtmk Caleulsticn - Turbe FRMAC Web
Quick Access bar T3 Misture Tools
'ﬁﬁ frore ||

Create a new Calculation. : =
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Buttons
Required Inputs

Advanced Inputs
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A bame and Description
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Example for Demonstration Only

b . HuTQm R sfindg
& NARAG s
et e RO Haleasa E|1 3-EI Jun 2011 13 oD uUTC

Predicted Evacuation and Sheltering Areas - Most Limiting Criteria
The Whole Body Dose is the most limiting of the EPA Guide criteria

Avoidable Dose - Applicable 12 hr after start of release

Ehelter of entire population warranted, often
followed by a delayed, deliberate evacuation.
These already cutdoors should be removed from
the area (exceeds 5 rem). Estimated Population;
360 Area: 0.1 km2 Extent: 0.7 km

— Evacuation or sheltering normally initiated (1 to 5
postf rem). Estimated Population: 10,300 Area: .7 km2
i Extent: 3.6 km

SR e

Hotes:

«EPA's Early Phase Guides provide separate oriteria to imit dose to
bkoth the whole body and the thyreid. Separate predictions of the
affected area were compared based on each criteria.

+The Whole Body Dose criterion s the most limiting in this case.
=Prateetive actizns are namally Based an the mast limiting 2ass.
=Prompt evacuation and'ar sheltering reduces radiation dese and
cancer risk, Sheltering-in-place may be more protective than
evacuation while the radioactive cloud is present,

sProtective actions are only based on doss that can be avoidad.
«Frediction sxcludes dose recehved before 0 Jul 2041 09:00 UITE,

A Mt it b Bl V=€l

AL 1) e Assumptions:
1 ﬁ — A s e, !_x-:- | SR L | wAreas shown are model ctions based on an estimated release
e L _._| JEL ey e A Lo L | of pirberne radieactivity, but ne measurements vet availabbe.
k‘% o T ) ‘?sé b il | shAveldable dose predicted frem 12 hrto 108 hr after release start.
ia:: LT A | it A4 | wDose predicted for maximally exposed adult externally exposed to
¥, - 7 o, S radiation fram contamination an the ground and inhalation of

f - ! . -, ""“'\lx.-'"_.l' | resuspended comtaminated dust. Also includes dose due 1o external
A o sxpasurs fram and inhalatien of the radisastive elaud, if pressnt.

Erlul‘lng F'.rn-:luv:l l'crr Public Officials Technical Detailz: CMHT
Produced: 17 May 2013 21:56 UTC Advice & Recommendations, A-Team

Check for updates Example for Demonstration Only page 1 of 3

Todhuctioa reEE T L e




EXERCISE EHHRCFBE EXERCISE
S S ‘ el 3. Execise

P . {34 4030480 15844)
f ﬂ-‘i ;i_l:‘.' NPP Release at 21 Jul 2015 15:51 UTC

#4 Predicted Areas Warranting Administration of Potassium lodide (Kl)
Supplemental Protective Action based on dose to the thyroid due to radiciodine
Applicable only if radiocactive cloud is present or imminent

K| adminisbration warranted for all individuals, Bxocesds 500 rerm
sdult tyroid doss Area: 0008 kmEZ Extent: 0.5 km

I sdministration warranted for all individuals snder 40 yr, and all
pregnantiactating females, Exceeds 10 rem adult thyrald dose,
Area: 7.8 km2 Extenl 6.3 km

Kl adiminigbration warranied for children under 10 v, and 2l
preghantilactiating fernales, Excaeds 5 rem adult thyroid doss,
Area; 183 kmi Extent; 5.1 km

Hi n-drnmwlnﬂun warranted for children under 1B '1-'r Excesds 5
refm child thyrosd dose. Rrea: 4001 km2 Extent:

. El.l!l‘ln lagistic constraints, administration of Kl af the lowest
Intervention threshald may be necessary.

+ Some individualks with certain medical conditions are not
candidates for K| administration,

+ The pratective value of Kl administration is time sensitive. If at all

ossible, sdminister Kl belore exposure o the radicactive cloud.
niefit diminishes rapidly after exposure to the cloud.
# Contact the Advisory Team for simplification of these guidelines.

. Emt 1En are rodel predictions based an an estimaled raleass
of airbarne radicactivity, bul no measuraments yel availabla.

+ Plume Phase - Radicacthve cloud may e present or imminent

+ Prediction assumes max, dose to an adult, includes dose from
inhalation of contamination in the redissctive cloud and dose fram
inhalation of resutpanded cortaminated dust over fired 4 days,

Eriefing Product for Public Officials Technical Details: FRMAC Home Team T02-794-1665
Produced: 22 Jul 2015 11:46 UTC Advice & Recommendations: A-Team 866-300-4374

Check for updates EXERCISE EXERCISE EXERCISE —
/



- Displays Full Radionucli

- Displays basic nuclide data
- Half Life

- Decay mode

- Provides access to Dose Coefficients for each nuclide

W/ “New Derived Response Levels Calculation - Turbo FRMAC Web

=l E 'EEJ :I

Home Share | Tools

@)
B & | B G P

: : ; : _ Wl Backup Utility
Analyst Mixture Radionuclide Unit Screen ’

Manager Manager Viewer Converter Capture :L"] Options




RADIONUCLIDE VIEWER

S Fadionuclide Viewe
File Tools Help

Radionuclide Viewer

View the decay chain, dose coefficieris, and other properties of Radionuclides.

View Options

ICAP Guidance

Age: [Adut -
Commitment Peniod: [Chrnn'u: -]

Instrument Threshold:

Select Radionuclide

Filte:  Show Al

Search: 5

Cs-125
Cs-126
Cs-127
Cs-128
Cs-129
Ze-130
Ce-131
Ce-132
Cs-134
Cx-134m
C=-135
C5-135m
Cs-136

Cs-138

I ¥ JRELLiEs:

[T Columns = | Show Legends

Aadienuclide

o0 0,187
0.0 6.3LE-2

Half-Life Decay Mode Decay Constant  Branch Factor Specific Actaty  Total Emitted Alpha Energy - Total Emitted Beto Energy  Total Emitted Phobon Energy
[ER - REIH 11064 (8- 6.33E-5 MAA, 8.70EL0
o Litmp 1I7E-3IT 351E2 05844 5.38E17

00
0,395

4 -

| a*

-rlchtion v]:u.Ci -:{Ikg -Iueu

Oaze Cosficients

Dose Coefhicients
+-Brternal
i --Surface

--1 o Soil Depth

--5 om Soil Depth

--15 ¢ Soil Depth

[nfinite Soil Depth

H Lir Submerzion
‘Water [mmersion

L Ingestion

Cs-137 Stochastic Inhalation Dose Coefficients

Dose Cosfficient
Addrenal

Bone Surface

Brain

Ereasts

Kidneys

Liver
Liowser Lange Intestine
Lung

liuscle

Owaries

Pancreas

Red Marrow

Skin

Senall Intestine
Spleen

Swomach

Testes
Thyrmus/Esophagus

Thyrod

Committed Effective Dase

ICRP Guidance: ICRP 60}
Age Adult
Cornrnitrnent Peried: Chronic

View Particle Skzes for:
W Compound Distribution
i Vapaor or Gas
Compound Distribution
[ i View/Edit Digtributions...

Distributian Surmmaiy:
1 Manedispersed

g Clmaranee G
[

Fast (F] - Most Likely
Medium (k1]
Sl (%)




Allows Use
Mixtures

- User may select Pre-determined Mixtures

# | "New Winm Levels Calculation - Turbo FRMAC Web

-"‘“

“ﬂﬂ) - =
% — ; ﬂ | y 1; ﬁ] 1] Recycle Bin

: ; . ; W Backup Utility
Analyst Mixture Radionuclide Unit Screen
Manager Manager | Viewer Converter Capture ] Options




“E Muture Manager
— B

- AT
| = |
5

Y | Home | Share Toaols
# S/ ‘x; uphis | jae (23 e £y
] el o I . M 3. ...L'-"' S "&] [l
K Vore
Plew Mew Liranium M i Rename Delete Ae Detail Fename Delete  Select Generats
Pelicture Entiched Mixture Folder Mlizture o Repart *
Create PMiscture Folder Feport

| Fad onuclice 1ivtres

tl la._i Aged Fission Product

4'-if§!,iNuclearEetunatinn

-- ?:'ll_ | Muclear Weapon

4 l'-?l_i Other

" 'Lﬁ.___l Plutonium

4' lt’j_i Fadiclogical Thermal Generator

i i___ i Training Mudures

+- lﬂu_: Uraniurn Enriched

Muclear Power Plant | Click below to view a Midure in the Nuclear Powe

B Accident I howrfs) After Shutdown &

et

W Accident 15 day(s) After Shutdown =

W Accident 24 hourls) After Shutdown &
W cccident 20 day(s) Alter Shutdown &
W fccident 5 howr(s) After Shutdown =
B Acodent 7 day(s) After Shutdewn =

W Irventory At Time of Accident &




Minimum
Processor Recommended:
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

MS Outlook 2007 or newer
built-in email attachment support)

MS Word 2007 or newer (for
report generation) Adobe Acrobat
Reader (for viewing related
documents)
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