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Emergency Response .
Radiological Assessment System for

Consequence Analysis (RASCAL)

Prowdle Operated by BADERE Since (963

* Fast running software used in radiological incidents to assess off-site dose
consequences

e Evaluates atmospheric releases from nuclear power plants, spent fuel
storage pools and casks, fuel cycle facilities, and material handling facilities

e Estimates projected radiation doses from a plume to people downwind

Radiological Assessment System for Consequence Analysis

Primary Tools Additional Tools
Source Term to Dose (STDose) Create Reactor Inventory Base File
Field Measurement to Dose (FMDose) Source Term Merge / Export
Radionuclide Data Viewer Download Meteorology from Internet

Decay Calculator

Help Exit
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Emergency Response 7

Turbo FRMAC

Prowdle Operated by BADERE Since (963

e Turbo FRMAC performs complex calculations to quickly
evaluate radiological hazards during an emergency response
by assessing impacts to the public, workers, and the food
supply.

e Developed and maintained by Sandia National Laboratories

 Wide variety of radiological incidents, such as:

— Radiological Dispersal Devices (RDDs)

— Nuclear Power Plant Emergencies

T 5 urbo
— Fuel Handling Accidents R Ac
— Transportation Accidents

https://ramp.nrc-gateway.gov/content/turbo-frmac
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Environmental Assessment

GENII

Prowdle Operated by BADERE Since (963

Environmental Assessment Code
for estimating radionuclide
concentrations in the
environment and dose to humans
and biota from acute and chronic
radiological releases

Atmospheric and surface water
transport models, or options for
user input of measured
contamination levels

Part of DOE Safety Software
Central Registry

i ;--':_Framework for Risk Analysis in Multimedia Environmental Systems
Flle  Site  Custormize GO.,, Help
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e Estimates the radiological impacts from airborne emissions from uranium recovery
facilities

e Calculates the radiological dose received by general population within an 80-km
radius of an operating facility

e Calculates air and ground concentrations of radionuclides

=51 M MLDOS42  Current file - CAmikdosdWserFiles\CaseLmia il

| Fie Calculations View Help

L L i =
e T SHE o0 MILDOS 4
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Prowdle Operated by BADERE Since (963

Decontamination and Decommissioning
(DandD)

EL site x [em =
Bulding Occupancy Fiesidential |

Edit Exprosure Patiwiay Add Source of Contamination
Add Contarninants

. Dar?dD e.st.im?tes .annual dose frqm residual P Exens 7 Agics T
radioactivity in soils and on building surfaces 7 hlsin [ O T
after decommissioning 7 Secondayaoston 7 Wigeon e

[+ Surface \Water Element Farameters
Cormelate
Execute

* Assesses compliance with the dose criteria of

2% Probability Distribution of Dose [a@T=
10 CFR Part 20, Subpart E
Probability Distribution of Dose B
* NRC has predefined conceptual models for : IHH
. . 3
the scenarios along with default parameter 3 HHI | — At patnways, At eices
. . . & = Agricultural, 90Sr

distributions (based on NUREG/CR-5512, 310 — Exemal 60co

3
Volumes 1 and 3) o gy ‘HM‘::‘M;GM 10000

Plot Scale Pathremys Radionuclides
| ‘;f::xrirs;,u, Y i
yas | Baema "~ [B7cs -
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RADionuclide, Transport, Removal, and
Dose Estimation (RADTRAD)

niedly Cperated by BADERE Sirce (05

 Performs dose calculations for design-basis accidents at the
exclusion area boundary (EAB), low population zone (LPZ),

and control room (CR)
e To show compliance with nuclear plant siting criteria

Welcome to ModelEditor 2.2.10

Open a Recent File Create a New Model

#% FHA_CR_final.med

#* LOCA_final_ri.med
“%® Exercise #9JJT.med OpenaMeodsel DocHment : . | :
; E—— T——— : = M == (P

Navigator
Window

Properties View Window
Window

- g = ~
2 Show welcome screen at startup Clo i Message Window




NPP Licensing Assistance B

HABIT

ATIORAL L ABORATORY

Prowdle Operated by BADERE Since (963

e Evaluation of control room
habitability in the event of accidental oo oz 0N | OV 9743 v v ot e | 8 | e
spills of toxic chemicals or
radionuclides

| T ......

(hamicaiy

e EXTRAN determines the release rate s 200 iy

BFRPAP_2(7) EXTRAN

CHEM
due to leaks or ruptures of liquid or oo ¢ - ‘ Biman
gas tanks

FEFP 2
TACTS (1)
TACTE@

CONHAR
2 s

fecic) Deoesion
e CHEM models the chemical dilution e —— - e
by flows in the control room and _ _
determines the chemical exposure to || s |

control room personnel.
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NPP Licensing Assistance

GASEOUS AND LIQUID EFFLUENTS
(GALE)

Prowdle Operated by BADERE Since (963

BWR GALE-3.2 W
* Four codes that calculate the T
gaseous and liquid effluent releases e e
from pressurized-water reactors e
(PWRs) and boiling-water reactors il
(BWRs). ==
o [
e Calculate the source term of e et ‘
radionuclides generated by a NPP June 2019
|
i i i i i Thi d rk red b f th
during routine operation using fixed ooyl ot bttt it bl
ANSI/ANS parameters Y e Eroeae o Coobat of A a7 ok by v ety o ‘
any third party's use, or the results of such use, or of any information in or
generated by this program, or represents that its use by such third party would
not infringe privately-owned In'ghts. In addition you may not distribl:;te_this :
° U pd ated rece ntly to GALE 3 . 2 Eﬂgp;t;g;fgé:;‘;g;acﬂ;ﬁ;?;:gl:ar program without the permission of the
- B _II et




NPP Licensing Assistance

RADTRAN

Risk and consequence
analysis of radioactive
material transport

Generally used for train
or truck transportation
routes

Incident free and accident
modelling

Pacific Northwest
MNATIONMAL L ABORATORY

Prowdle Operated by BADERE Since (963
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NPP Licensing Assistance

Pacif
™

Praser

NRCDose

User-friendly graphical user interface (GUI)
for the LADTAP Il, GASPAR Il, and XOQDOQ
programs

LADTAP Il is the liquid pathway modeling
during routine operation.

GASPAR Il is the gaseous effluent pathway
modeling during routine operation.

XOQDOQ is the atmospheric dispersion
model for evaluating routine releases from
nuclear power plants. Calculates annual
relative effluent concentrations and annual
average relative deposition, at locations
specified by the user

ic Northwest

ATIONAL L ABORATORY

ihe Ciporated by BADENE Since (963

NRCDose3 - Version 3.0.10 (JUNE 2019)

Quit About Manuals

LADTAP
Liquid Pathway Dose Assessment

GASPAR
Gaseous Pathway Dose Assessment

XoaQpoQ
Annual Average Meteorological Dispersion
and Deposition

[ This computer program was created by an agency of the United States
Government. Neither the United States Government nes any agency thereod,
nod its contractors, nor any of their empiyees, makes any warmanty, expressed of
implied, or assumes any legal liability or respansibility for any third party's wse.
or the resulta of such use, or of any information in or ganerated by thie program, |
ar reprasents that its usa by such third pary would net infringe prvataly-owned
rights. In addition you may not distribute this computer program or use this
compuler program without the permission of the LS, Nudear Regulatory
Commission.
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V a RS K I N Prowdle Operated by BADERE Since (963

e A Computer Code for Skin A
Contamination Dosimetry File Settings Help Language About
VARSKIN 7.0 vy
Radius (r): 0.0 Exposure Time: 50.000 min
M . Height (z) 0.0 v Air Gap: 0.0 micron v
e (Calculate occupational dose to the skin i o 00 +| sunThickness: 7000 mgne +
. . . ength (v): 0. . Dose Area: 10.000 cm? v
resulting from exposure to radiation enan 00 SourceDensiy 00 man +

] Volume Averaging

* Highest exposure over a contiguous 10
cm? of skin at a tissue depth of . S —
0.007centimeters (7 mg/cm?)

* Five different source configuration
simulations of point, disk, cylinder,
sphere, and slab sources
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RADIOLOGICAL TOOLBOX
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Prowdle Operated by BADERE Since (963

Electronic access to data that underlies the field of radiation protection

Table 1.1. General Description of the Radiological Toolbox Data Elements

- — - ® FRadiclogical Toolbox = @8 B J
Data Collections Description of Data Collection e = ™ P A |
. 0 - . 0] - 0 Leneral el Galossary Ve Manya e Inden About
Biological Data Biokinetic models, reference anatomical data, bioassay data, and ' ; 1 it |
summary information on radiation health effects Biclogical Data Wucide TR - Sakect type of datar
D iled infi i iati i i i ' # Ersgyirtensity Data Setecilints
ecay Data Detailed information on the radiations emitted by radionuclides and i B:Qg’wuwl'
members of serial decay chains El ( Discag Chain Tabls [ppmci et
Dose Coefficients Internal dose coefficients for intakes of radionuclides by workers and S e :ﬂ E;?CMHGIEM Unts: | BG 1 kg
members of the public and external dose coefficients for members of - Sm,::y
the public exposed to radionuclides external to the body Docs Caiiations
Dose Calculation Calculation of dose for worker or member of the public exposed to a Sielect lvel of £ 1 dals o deplay Dracay tane fot sivty Caicudation
g ; ; Irhala 5206 ol &l [EY) rTE—
) radionuclide mixture o ) Early Inhalafion £ 210 o A [E¥) .o peas =)
Early Inhalation Absorbed dose coefficient integrated over a user-specific time period 3 1% ol sl[EY)
i i ion i Elemert Data © > 01X ol AIEY)
follqw;ng an 1nhal::1nnn |ntake_ _ _ ot Ditpip
Element Data Radiation interaction coefficients with elements for alpha, electron, T
photon, and neutron radiations Help
Material Data Radiation interaction coefficients with materials for alpha, electron, Pubki: Eiqogire D) sin
- e Aets
photon, and neutron radiations Q
Public Exposure Data Summary information on radiation exposures to natural background Radiation Fiekd Data ArgpmaRate
radiation and from medical exposure - | Ereh
Radiation Field Data Organ doses for workers resulting from idealized photon and neutron T Coelioe s Petiodc Table
_ ) radla!mn llclnljs_ ) - ) _ el Dus |
Risk Coeflicients Nuclide-specific risk coefficients for public exposure —_—
Supplemental Data Collection of reference information ranging from SI units to numerical |CAP 107 Data eotones
limits on the activity content of radionuclides in transport |
’ |

U.S. NRC NUREG/CR-7166 https://ramp.nrc-

gateway.gov/system/files/b0a46c847db8f5f5e40fe236731b9fe6/Radiological-Toolbox-Users-Guide.pdf
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PHANTOM WITH MOVING ARMS -~ o
AND LEGS (PIMAL)

e Generate quantitative figures of e _—
merit regarding positioning ££Ii|@ml:mmcm
arms and legs in different (]
geometries _ e e
e To assist users for performing \ | e s
dosimetry calculations for | e ZETU,T
exposed individuals
e Create input file for the Monte st
Carlo N-Particle radiation e Re
transport code e e
Commm o]
JMathematical FEMALE Phantom model




Atmospheric Assessment o

ATMOSPHERIC ASSESSMENT CODES

ATIONAL L ABORATORY

Prowdle Operated by BADERE Since (963

Three atmospheric codes calculate X/Q values using the Gaussian plume model
ARCON calculates X/Q values in the control room from accidental release
PAVAN calculates X/Q values at two offsite locations from accidental release

Exclusion Area Boundary (EAB)

Low Population Zone (LPZ)

XOQDOAQ (within NRCDose) computes the annual X/Q values from routine emissions at receptor
locations beyond the licensee’s property boundary

e ARCON 2D - x

File Calculaste Help

Source-| Receptor

A ARCON 20 ) Release Mode Vertical Velocity {m/s) Stack Flow {m*/s) Stack Radius {m)
o BT
@ ® Ground Level
@ Meteorology
@ Program Defaults O Vet Release 1 1
@ Reports (O Isolated Stack I g

: 1 Receptor 1
Source Location | Distance M) o — o = == =
-

Direction ta Source (deg) Release Height
.| O

1 |
I
|

Building Area
m3

Intake Height
im}
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Prowdle Operated by BADERE Since (963

Code Functions and Data Flow

Source Term

What radionuclides are
available for potential
release to the
environment?

Source Term Data

Release Conditions

How they are released,

e.g., chemistry, particle Releases
size, buoyancy, building -7
size, stack height? -7

Environmental
Dispersion
Where does it go...how

much, how far, how
fast?

Environmental Fate

What is the dose?

Environmental

Consequences Report Out

[—




Overlapping Capabilities
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Prowdle Operated by BADERE Since (963

re

PAVAN
xoQpoQ L

Biota
Exposure

Dosimetry

!

Dose
Coefficients

¥ 2 r T

- .
RASCAL Atmospheric
RADTRAN-Accident .| Dispersion
GASPAR I —_ i
NRCDose
( .
LADTAP i River/lake s—
GENII Dispersion
\ v
vy .
DandD r Environmental

L Accumulation

v,

Human
Exposure




Questions?

Thank You!
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