'UNITED STATES NUCLEAR REGULATORY COMMISSION
Protecting People and the Environment

A A A A -—/L‘,V
S B S vy i o R CR LT
A e E T
R0

i3

RC-RADTRAN —
Introduction/
Exercise

Jon Napier, PhD, CHP

Pacific Northwest National Laboratory

PNNL-SA-196836

2024 Spring International
Ramp Users’ Group Meeting
April 16—-19

Seoul, South Korea




Outline

KIiNS

* Introduction

* NRC-RADTRAN Concepts

* NRC-RADTRAN Installation
* NRC-RADTRAN Use

* NRC-RADTRAN Demo
 Conclusions




Introduction @ USNRC
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 NRC — Radioactive Material Transport (NRC-RADTRAN)

* Risk and consequence analysis of radioactive material (RAM)
transportation

* Modes of transportation: rail, trucks, barge, aircratft
* First released in 1977 (SNL)
* 6 versions released to date

* GUI compatibility added to RADTRAN 6.02.1 > NRC-RADTRAN
v1.0




NRC-RADTRAN Concepts

» Calculations
= \With traffic
» Opposing traffic
= Population

* Treats shipment as
a stationary object
= Relative velocity

used for
everything

i

. — —
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Taken From RADTRAN 6 Technical
Manual SAND2014-0780



'!a‘ss‘

KIiNS

NRC-RADTRAN Concepts (cont.) ~3 USNRC

Example Truck Route Stop
Figure from page 6-29 of U.S.
NRC Environmental Impact
Statement for an Early Site
Permit (ESP) at the Clinch
River Nuclear Site

Population Density =
30,000 parsons/km®

/// 10 m
i il
/ /'F1 m| > Shialding Factor = 1

r,r-.:mg intervening shielding)

f

\ Y /
Truck Stop
H‘Hh_ Region2 _

Population Density = 340 persons/km?
(Dose r:?ihLil:T:qi:EﬁZ;:&ﬂtnz account N U R E G -2226 y VOl . 1
//

for intervening structures, bulldings, terrain
-\._\_\_\-\-\-h #.ﬂ"

<z - Not to Scale

Figure 6-2 lllustration of the Truck Stop Model




'!a‘ss‘

KIiNS

NRC-RADTRAN Concepts (cont.) ~3 USNRC

* Two types of exposures modeled:
= Direct exposure from loss of shielding
» Exposure associated with release of particulates, gases, volatiles, and

crud; several pathways:
v’ Inhalation
v’ Cloudshine
v'Resuspension
v Groundshine
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NRC-RADTRAN Concepts (cont.) ~3 USNRC

* Doses are calculated and summed for all appropriate exposure
pathways for all isotopes in each material for the shipment(s) being
analyzed and for all downwind isopleths for each accident severity to
yield a consequence (total dose) per accident of each severity

* Probability of occurrence of each accident severity class is
calculated from input values for accident rate, fractional occurrence,
and distance traveled

* Total Dose is multiplied by probability of occurrence for each
accident severity to yield Dose-Risk

* Results and intermediate calculations are included in the output file
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NRC-RADTRAN Concepts (cont.) ~3 USNRC

* Changes in RADTRAN 6

= Command line is no longer used for any functionalities
» RadCat is no longer maintained, distributed, or used

= NRC-RADTRAN 1.0 is current version
v'Runs RADTRAN 6.02.1
v"New Graphic User Interface for Inputs

= RADTRAN/RadCat 6 User Guide and Technical Manual are still valid
references
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NRC-RADTRAN Installation (cont.)  ~sUsNRC

Protecting People and the Environment

Moot

o DO u b | e CI |Ck O n [] Name h = Setup - NRC-RADTRAN version 1.0 — X
i -1 .0-i | dditional ks | D
th e d Own | Oad ed R NRCRADTRANAT Onstaler e ":’T‘Itlé: adlgl:ilt?c?nzl Iai"sis should be performed? (’-C!

n n
fl I e to I n Sta I I Select the additional tasks you would like Setup to perform while installing NRC-RADTRAN, then click Next.

Additional shortcuts:
Create a desktop shortcut




NRC-RADTRAN Use B URNBC

. NRC-RADTRAN

Defi n i n g th e p ro b I e m : : New Open Save Sawve As Close Undo (25) Redo (0) Options - Run  Help About _

Mew file* | Qutput - None

L ]
1 - | y p e Of An a Iys I S Input File Summary: Incident-Free & Accidental Release AnalYSiS T}'Pe Case Title:
Vehicles: 0 ( 0 truck, O rail, 0 barge) Stops: 1 lasting 2 hrs ) Incident Free/Intact Joutput Units: Curie/REM [l Text Output Size: 3 (Full) -

Packages: 1 containing 0 Ci Accident severities: 0 1 C ~ Accidental Release

. Links: 5 covering 722 km Release Groups: 0 C e 2
. n I S WebTRAGIS Route: NE to WY (21 parts) lsopleths: 18 ® Both ormments: .

Vehicle parameters determine incident-free dose to the public, vehicle crew, and inspectors during transport of one or more radioactive

= Curies/ Rem vehices  fages
Links Transport Exclus. i2¢ DoseRate . ron Crew =W chllth Crew Shlfldmg Number
Name Mode ey (CD) atim Fraction | Fraction | Size Distance Facing Factor (1=None, of
= q V (m) (mrem/hr) (m) Crew (m) O=Fully shielded) Shipments
Stops Add Vehicle

Tlat 1 meter
from cask

0.5 CD = “Virtual®
Cask Radius

3. ltem 1 selection
dictates available Pocages | 3

Accidents

iInput panels

Critical Dimension

Radionuclides

- - r = Distance to Receptor
Loss of Shielding A radioactive material package on a vehicle (railcar) showing \
dimensions used in the incident-free model. Tl is Transport Index,

Economic Model which is the dose rate 1 m from the surface in mrem/hr.

Default Parameters




NRC-RADTRAN Use (cont.)

New Open Save Save As Close Undo (0) Redo (0) Options Check Run @ Help About _

 Basic functions: opening,
closing, and saving files

L] n L]
 Undo/ do: ntains list of
o/ Redo: maintains list o
u ] Input File Summary: Incident-Free Analysis Type Case Title:
Vehicles: 0 (0 truck, 0 rail. 0 barge)  Stops: 0 lasting 0 hrs @) |ncident Free/Intact Output Units:| Curie/REM v | Text Output size:| 3 (Full) v
Packages: 0 containing 0 Ci Accident severities: 0 .
O Accidental Release

Help Viewer

Links: 0 covering 0 km Release Groups: 0 Comments:
WebTRAGIS Route: None Isopleths: 18 O Both .
=2 Hide Help
’ [] . . hicl Vehicle parameters determine incident-free dose to the public, vehicle crew, and inspectors during transport of one or more radioactive & /T\,T I:l l:\
 Options: display, file —“.
L]
’ ] Size Dose Rate Crew Width Crew Shielding Number ‘ NRC-RADTRAN 1.0

Transport Exclus- Gamma Neutron Crew
Name

Links . (CD) at1m . 3 . Distance Facing Factor (1=None,  of : ’ .
O p e n/ Save a N d Oth e r I e g a C y Mode  veuse? ()" (roremshr) Froction Fraction Size (™" iy m) O=Fully shielded) Shipments Quick Start User’s Guide
Try double-clicking a tab header or input
] Add Vehicle
t. Stops

label to jump to its section in this guide.

Tlat 1 meter
from cask

€ (Drag to resize help viewer)

0.5 CD =“Virtual®

Packages — Contents

Introduction 6
I 1 Critical Dimension File Toolbar 12
» Check: Indicates any file e
" - Check BULON ..oovieieeicenenicenenn 17
" ] =) ~UNAO/REAO oo 19
errors (errors, warnings | I
, r = Distance to Receptor - Help BUtton...cccninsienenesisissssinssonns 21

A radioactive material package on a vehicle (railcar) showing \ . .

dimensions used in the incident-free model. Tl is Transport Index,

About Button .....
Input File Editor ....... .
PY Help/ A b O ut- O p e n S th e which is the dose rate 1 m from the surface in mrem/hr. * Pt '
General Inputs/Summary Area............... 26
L}

- Case Title........
Default Parameters

viewer and provides basic il
information about NRC-
RADTRAN
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NRC-RADTRAN Use (cont.) wuswee iy o
Size Dose Rate Crew Width Crew Shielding Number
Name Ear:purt .Exclus—? (CD) at1m E"“"l'_“a EE"':T“” ?EW Distance Facing Factor (1=None, of
ode e use: (m) (mrem/hr) TACEION | TTACTION | >1%€ (m) Crew (m) O=Fully shielded) Shipments
@‘WhicleI ‘ Rail | O ‘1 ‘a ‘1 ‘0 ‘n ‘n ‘0 ln |1
Add Vehicle
* Transport Mode: highway, rall, » Crew Distance: Average distance of
waterway crew to nearest radioactive package
» Size (CD): Largest dimension of » Width Facing Crew: largest
package (max. 9 m) dimension of the cargo facing crew
« Gamma/ Neutron Fraction: split » Crew Shielding Factor: fraction of
between gamma and neutron radiation exposed to the crew
egze;nalnpfckage dose (must « Number of Shipments: values
add to unity) calculated for single shipment and

multiplied
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* Mode: highway, secondary road/
non road. Do not select unknown

» Adjacent Vehicle Occupants:
average number in vehicles

* Traffic: number of vehicles

travelling per hour on the link

* Traffic, Accidents per km, and
Deaths per accident are user

defined

* Population Type: Either rural,
suburban or urban. Affects shielding

factors and dose to pedestrians

* Farm fraction If rural. fraction of
surrounding area used for agriculture

(only for rural)

KiNS
. Length Speed Adj-a:ucent Pop.Density Traffllc Accidents Deaths Population Farm.
Name Vehicle Mode (km) (km/hr) Vehicle People/km? (vehicles or km Tvoe fraction
Occupants P /hr) P accident 'P if rural
(%)|NE_Rural H | vehicle 1 ~ | NonRoad 6289 |1103 |1 39.8 0 0 0 Rural v 05
(*)|NE_Subur H | vehicle 1 ¥ | NonRoad 2114 1155 |1 1361.4 0 0 0 Suburban v |0
()| WY Rural H | vehicle 1 | NonRoad 57.61 |1224 |1 4.9 0 0 0 Rural v 0.5



NRC-RADTRAN Use (cont.) 3 USNRC £
 Creation of Links using
WebTRAGIS
* | imited to contiguous
48 states o
= Requires US
Government L
Sponsorship B“ = UNITED- STATES

» Populations are not
currently being updated

* Creation of Links in
Google Earth

= Requires population
density files

* Manual Entry




NRC-RADTRAN Use (cont.)

- WebTRAGIS information is TR ——

MINNESOTA |

b Ottawa |/ L
M M p— T
SOUTH DAKODTA WISCONSIN i T
) ORI MICHIGAN
WYOMING i J e LE
— RASKA R
———MNEGRASKA ¥ OMIO PA
: : : UNITED STATES’ )
() UTAH INDIANA WEST: My
I I I W COLORADO KANSAS VIRGINIA  DELAWARE
MISSOURI
KENTUCKY VIRGINIA
t . . CALIFORNIA OKLAHOMA TENNESSEE NC
WO Intersections o,
NEW MEXICO 5C
o ALABAMA
T P e TEXAS MISSISSIPP GEORGIA

= Uses known
v Population density

Raw Route File Data

.
/ D I Sta n Ce Segment ID  State Rural Suburban Urban Rural Suburban Urban Speed  Duration X1 X2 vi -

Dist. (km) Dist. (km) Dist. (km) Pop./km® Pop./km® Pop/km® (km/hr) (hr)

31000007797 |NE 2.8264033 |4.7247969|0 14.3115264| 369 411641 | 0 151.02400 | 0.0500001| -96.64: | -96.715| 40.896/ | 40.862

/ S d 31000007800 | NE 0 3.2056443|0 0 821170013 |0 96.169325|0.033333 |-96.715| -96.73¢| 40.862 | 40.839
pee 31000007816 |NE 0 2.8434462(0 0 316.27792°|0 85.303392|0.033333 | -96.73%| -96.75¢| 40,839 | 40.817*
31000007817 |NE 28.228306 0.8998866 |0 5.852835F( 254 36806 |0 124.835116(0.233333 | -96.75€| -97.101 [ 40.817% (40822,

/ - - 31000007812 |NE | 41.622199¢|0 0 2.0012392|0 0 118.92057'| 0.349999 | -97.101 | -97.597| 40.822. | 40.821(
TI me Of tra nSIt 31000007813 | NE 33.619273'(0 0 1.6860701 (0 0 118.65624 [0.283333 | -97.597| -97.99¢| 40 8210 40.821¢
31000007814 |NE 32.135462/|0 0 16035867 |0 0 120.50798|0.266666/| -97.99¢| -98.37¢| 40.821¢ | 40.820

31000007838 | NE 62165907 (1.0555628:|0 3.5758565(103.58322'|0 122.36413°|0.5166664 | -98. 37| -99.08° [ 40 820 | 40.669.

31000007837 |NE 24.3591311|0.6319524 |0 4.0554827|92.303971.|0 124.95538|0.200000| -99.08¢| -99.38( | 40.669. | 40.690¢

31000007835 |NE 31.125923(|0.5881252!| 0 1.9347366|99.471993 |0 118.92768:| 0.266666 | -99.38(| -99.74(|40.6901| 40.741¢

31000007828 | NE 93.125263 | 3.17303911| 0 3.2147720|159.50306'| 0 120.37288|0.799999 | -99.74(| -100.76 | 40.741¢| 411112

31000007780 | NE 78.903204 [1.95711837|0 1.7693489|129.636761|0 121.29046'| 0.666666 | -100.76| -101.71!| 41.1112"| 41.1150

31000007783 | NE 38.479319-|0 0 1.2944100 |0 0 121.513572| 0.3166664 | -101.71!| -102.15 | 41.1150 | 41.026+

31000007784 | NE 68.228934|0.1666873'|0 0.322960¢|67.267824 |0 120.698171| 0.566666 | -102.15 | -102.94| 41.026«| 41.11311

31000007778 | NE 0.1945772'(1.8506766.| 0 33.157266|129.515910|0 122.717108| 0.016666« | -102.94| -102.97 | 41.11311| 41.1132

31000007776 | NE 5.2526765|0 0 5.9683196|0 0 105.05313/| 0.050000 | -102.97 | -103.03| 41.1132 | 41.1263

31000007645 | NE 55.501630-|0 0 0.6387937|0 0 57.415477)0.966666 | -103.03 | -103.66| 41.1263 | 41.2162

ANBNNNTTED | KIE 22126076l nna1see2 In na4aa7n21l 62 170008200 124 3R7e1n 2666660102 sEl .ana nslat 21621 41 1806




NRC-RADTRAN U

* Summarized into
three links per state

= Rural
= Urban
= Suburban

se (cont.

Vehicles
Links
Stops

Handling

Packages

Default Parameters

To specify the transport route, you can create links manually and/or import a route from a WebTRAGIS output file.

Title of link section (optional):

Name Vehicle Mode It.:rr:gth {Skp:ljlfrj 3:;?;‘:“1 ::::ﬁ:fn:::f [T::::il:les .ﬁ-:cisents E::‘ - $npulaticn ::;cnt-licn
Occupants /hr) FELER accident P° if rural
()| NE_Rural H v | PrimaryHighway ~ |6289 (103 |1 398 0 0 0 Rural ~ |03
()| NE_Subur H v | PrimaryHighway ~ |2114 155 |1 13614 0 0 0 Suburban v |0
()| WY Rural H « | PrimaryHighway ~ |5761 [1224 |1 49 0 0 0 Rural « |05
@ WY _Subur H * | PrimaryHighway ~ |13.51 |99.9 1 870.7 0 0 1] Suburban ~ [0
()| WY_Urban H v | PrimaryHighway ~ [0.85 [779 [1 1501.6 0 0 0 Urban = |0
Add Link Import from WebTRAGIS - 7]

Highway route  C\Users\napil43\CneDrive - PNNL\Documents\NRC\RAMPANRC-Tran\jonathan.napierdownload\highway_route T\highway _route 1.kml

+/| Embed WebTRAGIS Route in RADTRAN Input File

Pt

NORTH DAEDTA —

WASHINGTON i S /\ =
MINNESOTA i f

S Ottawa j |

= .

— T 11T 3

MONTANA

WISCONSIN

SOUTH DAKOTA

OREGON e it
WYOMING : MICHIG
IOWA -
———HEBRASKA : i
T — | OHIO PA
s U N | E D S ES NI
UTAH I A i NDIAMNA West MD . .-
COLORADO KANSAS VIRGIMNIA DELAWARE
MISSOURI
KENTUCKY VIRGIMNIA
S OKLAHOMA TENMESSEE e
ARIZONA ARKANSAS
NEW MEXICO 5¢
P ALABAMA
——TT N TEAAS MISSISSIPPI GEORGIA
LOUISIANA
et
3 FLORIDA
Gulf of Nassau
ik z

Raw Route File Data
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KINS
: Shielding Factor
Name Vehicle E:E‘EI}:E:E :;.IHELS (m) E:dt?‘; (m) (1.0 = none, 0 = Duration (hr)
P fully shielded)
()| stop.1 Vehicle 1 |2 i 2 L 0
Add Stop

* Vehicle: select any vehicle
defined in the vehicles tab

* Population Density: the
population density in # per
km?

 Inner Radius: minimum
distance from where dose
to public is calculated

o Quter Radius: maximum
distance till where dose to
public is calculated

« Shielding Factor. used for
dose calculations during a
stop

* Duration: time period for a
given stop in hours
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®| Package 1 Largest (critical) dimenson (m): 1 Dose rate 1 m from surface (mrem/hr): 5| Gamma fraction: 1| Neutron fraction: 0

‘ Add Package

Vehicle Packages (determines radionuclides for accident analysis)

Enter the number of each type of package on each vehicle (leave blank for none).

Package_1
Vehicle_1 1
* Optional for incident free * Enter dose at 1 m from
analysis surface and gamma/

neutron fraction

« Enter number of packages
of given type in each
vehicle

* Required for accident analysis

 Enter the critical dimension In
meters

» Package Dimensions greater
than 9 m should not be used




NRC-RADTRAN Use (cont.)

Severity Probabilities Release Groups Weather Isopleths (Dispersion Areas)

The Probabilities tab specifies the conditional probability of an accident of a particular severity, given
that a vehicle accident happens. These are also referred to as “severity fractions”. One row is typically
the probability of an accident not affecting the package; the others correspond to releases of
radioactive material. Probabilities may depend on transportation mode and rural/suburban/urban.

[ ] Use one set of probabilities for all groups

Mode Mode
O Highway (1) O Highway (1)

ORail@) O Rail 2)

®:i Waterway (3) @® Waterway (3)

Population Population

O Rural (1) @ Rural (1)

@ Suburban (2) O Suburban (2) | Add Group
O Urban (3) O Urban (3)

| Remove Selected Group |

Sev Conditional Sev Conditional
Del Lvl Probability Del Lvl Probability

® 1 |05 @ 1 |03
@ 2 |03 - @ 2 |04
‘ @ 3 |02 ® 3 |03

[ Add Severity Level |

* Optional for incident free
analysis

* Required for accident
analysis

Severity Probabilities

Group Name: Group_1

Release Groups

Respirable

Severity Release Aerosol
Level Fraction Fraction Fraction
1 0.2 0.4 0.2

0.3 0.1 [ 0.7

0.1 | 0.6 0.8

Group Name: Group_2

Severity Release Aerosol Respirable
Level Fraction Fraction Fraction
1 04 0.2 0.5
2 0.2 0.3 0.7

0.1 0.3 0.9

Weather

Deposition
Velocity

001 m/s

Deposition
Velocity

0.03 m/s

Isopleths (Dispersion Areas)

| Add Group ‘

l Remove Selected Group J

To add/remove rows (severity levels),
use the Severity Probabilities tab.

» Enter dose at 1 m from surface
and gamma/ neutron fraction

* Enter number of packages of
given type in each vehicle



NRC-RADTRAN Use (cont.)

Severity Probabilities Release Groups Weather Isopleths (Dispersion Areas)

Weather option: (® National Average (0) (O Pasquill Class (1) (O User-defined (2)
Pasquill Stability Class Fractions
A -1 B -1 C -1 D -1 E -1 F 1

User-Defined Weather Parameters

Parameter Value

Release Height (m)

1

Heat Release (cal/sec) 1
Source Width (Cask Length) (m) 1
Source Height (Cask Radius) (m) 1
Wind Speed at Anemometer (m/s) -1
1

1

1

1

Anemometer Height (m)

Ambient Temperature (K)

Atmospheric Mixing Height (m)

Rainfall Rate (mm/hr)

Release point: (0) Allow elevated (preferred) (1) Ground level (only if release height is less than 3m)
Dispersion coefficients: (1) Pasquill-Gifford (2) Briggs

Pasquill stability class: A B C D E F

Release location: (1) Rural (2) Urban/Suburban

» National Average (0). simplest and
requires no inputs

» Pasquill Class (1). requires values
for each Pasquill stability class

» User-Defined (2): allows more
detailed analysis

7z
<)
2.

@ USNRC

Protecting People and the Environment

STECTION ¢
‘\\“.\“ ”a:,,l
S
S

<A &
A L
%
%
N
2,
2 maneneld

Severity Probabilities Release Groups = Weather Isopleths (Dispersion Areas)

Number of Isopleths: 18

Population Density (ISOPLETHP):

| Add Isopleth r Remove Isopleth
® From Links table () Custom
Edit isopleth information Rural Suburban Urban
Area (m?) C(;nterline Di!ution3 Fa.ctor Popu!ation Popurlat'\ﬂn Popu!ation
Distance (m) (Ci-s/m’/Ci released) Density Density Density

®o 0 0 0.0 0.0 0.0

o 0 0 0.0 0.0 0.0

®o 0 0 0.0 0.0 0.0

[®o 0 0 0.0 0.0 0.0

[OF 0 0 0.0 0.0 0.0

o 0 0 0.0 0.0 0.0

®o 0 0 0.0 0.0 0.0

o 0 0 0.0 0.0 0.0

o 0 0 0.0 0.0 0.0

o 0 0 0.0 0.0 0.0

®o 0 0 0.0 0.0 0.0

o 0 0 0.0 0.0 0.0

®o 0 0 0.0 0.0 0.0

®o 0 0 0.0 0.0 0.0

®o 0 0 0.0 0.0 0.0

®o 0 0 0.0 0.0 0.0

®o 0 0 0.0 0.0 0.0

™o 0 0 0.0 0.0 0.0

| | | ] | |
» Define area, centerline distance
b) J

and dilution factor of each isopleth
(max. number of isopleths: 18)

 NOTE: if population density is
being used, first two isopleths shall
have same population density
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Assign radionuclides to packages Define new radionuclides Assign radionuclides to packages = Define new radionuclides
Assign isotopes to each package, from both the default isotope list (in the isotope Add user-defined radionuclides here, including dose conversion factors.
Packages: (to add/remove packages use the Packages tab) Half Life Gamma Cloudshine DCE  Groundshine DCF Effectl\.-te Gonad. Lung ' Bone Marrow V"."as:te
Isotope (days) Energy (rem-m®/Ci-s)  (rem-mZ/Ci-day) Inhalation Inhalation Inhalation Inhalation Limit
Package 1 y (MeV) Y) DCF (rem/Ci) DCF (rem/Ci) DCF (rem/Ci) DCF (rem/Ci) (Ci/m?)
Isotope ‘ Release Inventory Add Radionuclide |
Group (Ci) '
(X)|NA22 ¥ | Group 1 ¥ | 40000
()| cs137 Y| Group 2 ¥ | 200000

‘ Add Isotope to Package 1

» Radionuclide inventory can be » User-defined radionuclides can
defined for package also be defined

* Isotope inventory assigned  Half-lives, energies, and Dose
according to release group Conversion Factors (DCFs) are

» Each package has independent

required to be specified

iIsotope inventory
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These three tables can list the probability of various degrees of shielding loss when an accident occurs.

» Conditional
PrObablllty and Rural (NPOP=1) Suburban (NPOP=2)

Urban (NPOP=3)

- Conditional Fraction Conditional Fraction | Conditional Fraction
Fra Ctlonal LOSS are Probability Lost Probability Lost Probability Lost
defl ned G| 0.01 |u.2 | 0.03 0.02 0.06 0.03
(9|09 0.03 0.92 0.03 0.93 0.0001
[ P ro ba bl | Ity fo r a | I | (|[0.09 | 0.05 0.05 | 0.01 0.06
' Add Loss of Shielding Probability
scenarios shall sum |
to unity —
Name Vehicle ReRLensetinner 2l (S1h'lilile'—dll::?nia;tcir Duration (hr)
2 . . A= U=
o Pa ra m ete rS fo r Sto p (People/km®) Radius (m) Radius (m) fully shielded)
® Stop_2 Vehicle 1 ~ |2 ‘1 |2 |ﬂ' 0

are defined

Add Loss of Shielding Event




NRC-RADTRAN Use (cont.)

Optional Parameters (-1 means RADTRAN default will be used)

14 7
[ ) Va I u e S Of - m e a n - [] Treat input units as SI (Bq/Sv) instead of Ci/REM (SI_INPUT). Warning: changing this option will not convert previously-entered numbers.

Residential shielding option (IUOPT): O Total (1) O Default (2) O None (3)
RA D I RA N d f It h I I b [ Residential shielding factors (RR, RS, RU): Rural -1 Suburban -1 Urban -1
e a u S S a e Rail option (ITRAIN): O General freight/common carrier (1) (O Dedicated freight (2)
S E d REGCHECK: | | Force vehicle external dose and crew dose to comply with regulatory limit. May override dose rates and/or dimensions.

MODSTD Inputs:
Distance from radioactive package, m (DISTOFF/DISTON)
PY P t t . I d f. d t . If package/vehicle is on: [] Freeway [ | City Street [ | Other Road [ | Rail [ | Water
otential user aefrined options o pedecaes [ ] ] F] A
to right-of-way edge 1 1 | 1 1

| ]
n
I I I C u e n max exposure distance 1 1 1 1 1

to vehicle going opposite direction [ | -1 11 14 11 1

= Residential shielding factors Cewickmoemdin [

[ Fraction of aerosols that get into urban buildings (BDF): -1
[] ] ] Fraction of urban area/people in [ | sidewalks (USWF): -1 [] buildings (UBF): -1
. D I Sta n Ce fro m ra d I O a Ct I Ve [ ] Ratio of pedestrian density near roads to residential population density (RPD): -1
[1 Minimum small package dimension for handling (SMALLPKG): -1 m

p a C ka g e S [ ] Minimum perpendicular distance from package to bystander (MITDDIST): -1 m

[] Minimum vehicle speed (MITDVEL): -1 km/hr

[ | D i S p e rS i O n O pti O n S [] Average breathing rate (BRATE): -1 m’/s

[] Cleanup Level (CULVL): -1 pCi/m’

- Tra n Sfe r CO efﬁ Ci e ntS [ ] Interdiction Threshold (INTERDICT): -1 Ci/mCi

[] Evacuation time for groundshine (EVACUATION): -1 days

[] Survey interval for groundshine (SURVEY): -1 days

Y R E G C H E C K : u Sed to fo rce [] Distance-dependent rail worker exposure factor (DDRWEF): -1 inspections/km

[ ] Latent cancer fatalities per person-REM (LCFCON) for Occupational: -1 Public: -1

regulatory limits for external N

] REMs per Curie thyroid via inhalation (RPCTHYROID): -1 for

d d d Dispersion option (IACC): ® Gaussian (2) (O No dispersion (1) - not recommended/no longer used
O S e a n C reW O S e Transfer coefficients Mu A1) A(2) A(3) A(4)

[ ] Gamma: -1 1 1 1 1
[ ] Neutron: -1 1 1 1 1
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cople and the Environmen;

NRC-RADTRAN Use (cont.) ~wUsNRC I

» Check button changes R oc -
COlor based On pOtentiaI : New Open Save Save As Close Undo (0) Redo (0) Options - Run = Help About _

C\Users\napi14\OneDrive - PNNL\Documents\NRC\RAMPYNRC - Tran\RAMP Test Case.input

Errors and Warnings T

Vehicles: 0 { 0 truck, O rail, 0 barge) Stops: 0 lasting 0 hrs
Packages; 0 containing 0 Ci Accident severities: 0

Qutput - None

Analysis Type  Case Title:
® Incident Free/Intact Output Units: ¢

. 4T 3 Oy m elease Groups: ) Accidental Release
¢ B e Ce rta I n to reSOIVe 't"'."::gl.ﬂmjl:; Hn:Jiufijl kh11 WY (21 parts) ﬁ.{jplllt{hi: ?FL:IJ : O Both Comments:
errors/ warnings before vtices | R Erosanaamg —
" - Errors: _
ink |
ru n n I n g O r SaVI n g i Error: Link ME_Rural_H has no vehicle assigned. Il

| S d f' I y Stops Error: Link NE_Subur_H has no vehicle assigned.
O m e Save I eS m a Errcr: Link WY_Rural_H has no vehicle assigned.

n Ot be re Cove ra b I e Handling Error: Link WY_Subur_H has no vehicle assigned.

without editing the saved Tl P '
text files

 Default save location is |
not OneDrive |
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SERIECTION g3
\\\\‘\\ -/Jl’,,&
S 2
<A B @
S g NUCLEAR REGULATOR = -
Protecting People and the Environment %, w §
QA &
2 ¢
0 o

* Click the Run button

* Qutput window will populate

* [nput Echo — text version of all inputs into the GUI
* NRC-RADTRAN Output — standard text output also viewable in
spreadsheet form
v"Non-rad incident summary
v Exposure Summary for links and Rural, Suburban, Urban transit zones
v Input sensitivity analysis (effect of 1% change of input value)

» Automatically saves each run in a new output file




NRC-RADTRAN Use (cont.)

o

RADTRAN Output: | Save Output as CSV | RADTRAN Output: | Save Output as CSV

USNRC

Protecting People and the Environment

Text Output | Spreadsheet Text Output | Spreadsheet
NON-RADIOLOGICAL DATA (ACCIDENTS and FATALITIES) cl c2 c3 cd
""""""""""""""""""""""""""""""""""""""""""""""" NON-RADIOLOGICAL DATA (ACCIDENTS and FATALITIES)
HIGHWAY
VEHICLE_1
HIGHWAY
LINK ACCIDENT RATE ACCIDENTS FATALITIES
NE_RURAL_H 1.00E-04 6.29E-02 &.29E-06 VEHICLE 1
NE_SUBUR_H 1.00E-04 2.11E-03 2.11E-07
WY_RURAL_H 1.00E-04 5.76E-03 5.76E-07
WY_SUBUR_H 1.00E-04 1.35E-03 6.75E-07 LINK ACCIDENT RATE | ACCIDENTS | FATALITIES
WY_URBAN_H 1.00E-04 §.50E-05 §.50E-09 NE RURAL H 1.00E-04 6.29E-02 6.29E-06
. + er-06 NE SUBUR H 1.00E-04 2.11E-03 2.11E-07
TOTALS: -22E- - 7BE- WY RURAL H 1,00E-04 5, 76E-03 5, 76E-07
REGULATORY CHECKS WY SUBUR H 1.00E-04 1.35E-03 6.75E-07
WY URBAN H 1,00E-04 8.50€-05 8.50F-09
INCIDENT-FREE SUMMARY
BEEdkEEE EEdh ERbbEEd TOTALS: 7.22E-02 7.76E-06
IN-TRANSIT POPULATION EXPOSURE IN PERSON-REM
REGULATORY CHECKS
CREW OFF LINK ON LINK
ME_RURAL_H 5.17E-04 1.06E-05% 5.52E-0% .
NE_SUBUR_H 1.66E-05 1.01E-05 2.54E-06 INCIDENT-FREE SUMMARY
WY_RURAL_H 4.27E-05 1.08E-07 4.09E-06 FRERERAR mRER masaes
WY_SUBUR_H 1.23E-05 4.79e-06 2.18E-06
WY_URBAN_H 9.90E-07 1.38E-08 3.04E-07
IN-TRANSIT POPULATION EXPOSURE IN PERSON-REM
ZONE
RURAL 5.60E-04 1.07E-05 5.93E=-05
SUBURE 2.89E-05 1.49E-05 4.71E-06 CREW OFF LINK ON LINK
URBAN 9.90E-07 1.38E-08 3.04E-07
NE_RURAL_H 5.17E-04 1.06E-05 5.52E-05
TOTALS: 5.90E-04 2.57E-05 6.43E-05 NE_SUBUR_H 1,66E-05 1.01E-05 2.54E-06
WY _RURAL_H 4.27E-05 1.08E-07 4.09E-06
MAXIMUM INDIVIDUAL IN-TRANSIT DOSE
VEHICLE_1 B8.60E-09 REM WY_SUBUR H 1.23E-05 4.79E-06 2.18E-06
WY URBAN H 9.90E-07 1.38E-08 3. 04E-07
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NRC-RADTRAN User Awareness M USNRC

» Shielding Factors: two runs should be completed using 100% neutron or
100% gamma emissions and the results ratioed externally

* Incident-Free Off-Link Neutron Doses: hand-calculated MEI results do not
match NRC-RADTRAN results. Until this issue is investigated and resolved,
it is recommended that NRC-RADTRAN should be used to estimate
iIncident-free off-link doses through gamma radiation only

* Rail Crew Doses: for the rail crew gamma and neutron doses calculating a
stop with duration of transit will provide a more representative crew dose
estimate

 MEI In-Transit Doses: the MEI in-transit doses estimated by NRC-
RADTRAN cannot be duplicated using spreadsheet calculations. In
addition, gamma and neutron MEI in-transit doses are estimated using the
same equations. For this reason, it is recommended that the MEI in-transit
doses not be used currently
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NRC-RADTRAN User Awareness M USNRC

* The LOS model was developed for gamma radiation exposures and does
not consider neutron radiation exposures

 The LOS model was based on modeling simulations performed for a
generic 5.21-meter-long steel-lead-steel spent nuclear fuel truck
transportation cask, and Dennis et al. (2009) states that the model should
only be applied to truck transportation casks

* For the inhalation, resuspension, and immersion pathways, NRC-
RADTRAN calculates doses using the geometric mean of the depleted
atmospheric dilution factors (x/Qs). For the groundshine pathway, NRC-
RADTRAN calculates doses using the depleted x/Qs, not the geometric
mean of the depleted x/Qs

* For accident risks, NRC-RADTRAN output does not provide totals for the
expected values of population risks across all links, and users must sum
these quantities externally
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* PNNL is actively working to identify solutions to previously noted

* These activities will be covered in the Friday presentation NRC-RADTRAN —
Future Work




Conclusion

KINS
» History of RADTRAN was explored

* High-level understanding of RADTRAN concepts were gained

« RADTRAN download and installation procedures covered

» Options and RADTRAN screens explored
* Incident Free and Accident Analysis were covered




Break until 15:30 KST




NRC-RADTRAN Demo - Incident Free
and Accident Analysis
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Spring RUG 2024 Demonstration -8 USNRC

* Analysis Type * Model Inputs
* Both * Vehicles
Links
Stops
Handling

Packages
Accidents

Radionuclides
Loss of Shielding

Default Paraments




Starting File

. New Open Save Save As Close Undo (15) Redo (0) Options Check Run Help About l

CAlsers\napi143\0neDrive - PNNL\RADTRAN\Presentations\Spring RUG 24\Example

IF & Accidentinput* | Output - None

Input File Summary: Incident-Free & Accidental Release

Analysis Type Case Title: |April RUG Example 2024
Vehicles: 1 ( 1 truck, 0 rail, 0 barge) Stops: 0 lasting 0 hrs

: ] ) Incident Free/Intact Output Units: Becquerel/Sievert ~  Text Output Size: 3 (Full) -
Packages: 0 containing 0 Ci Accident severities: 0 y Accidental Rel
Links: 0 covering 0 km Release Groups: 0 - S e c e IF/Accident Example for Spring RUG Meeting in 2024
WebTRAGIS Route: None Isopleths: 18 ® Both ahiaiicg
Vehicles Vehicle parameters determine incident-free dose to the public, vehicle crew, and inspectors during transport of one or more radioactive
packages.
Links Transpart Rk Size Dose Rate s Fiden icas Cfew Wlt_lth Crew Shielding Number
MName Ko R G (CD) at1m Eaaoting | Erncttan | Sies Distance Facing Factor (1=None, of
{m) (mrem/hr) (m) Crew (m) O=Fully shielded) Shipments
Stops ®|Tmck 1 Highway ~ I ] ‘3 |12 |1 |u |2 ‘3 |3 ‘0 4 |1 |
Add Vehicle
Handllng Tl at 1 meter
'_EE"" cask | 500 = "Virtual"
1 | Cask Radius
Packages !
A\‘IIdE‘I’ItS e ritical Dimensbon
Radionuclides
W T v T e
Loss of Shielding
W, r= Distance to Receplor
y A radioactive material package on a vehicle (railcar) showing \

Economic Model dimensions used in the incident-free model. Tl is Transport Index,

which is the dose rate 1 m from the surface in mrem/hr.
Default Parameters




Links W L2NHG

KIiNS

New Open Save Save As Close Undo (99) Redo (0) Options Check Run Help About _
CA\Users\napi143\OneDrive - PNNL\RADTRAN\Presentations\Spring RUG 24\Example - IF & Accidentinput* | Qutput - None

Input File Summary: Incident-Free & Accidental Release AHBIYSiS Type Case Title: April RUG Example 2024

Vehicles: 1 ( 1 tru.ck.. 0 rail._ 0 barge) Stops: 2 lasting 4 hrs _ Incident Free/Intact output Units:| Becquerel/Sievert ~  Text Output Size: 3 (Full) 3
Packages: 1 containing 0 Ci Accident severities: 3 ~ Accidental Rei

Links: 5 covering 722 km Release Groups: 2 AAECHASIEAL BRI G i
WebTRAGIS Route: NE to WY (21 parts) Isopleths: 18 ® Both bbbt

IF/Accident Example for Spring RUG Meeting in 2024

To specify the transport route, you can create links manually and/or import a route from a WebTRAGIS output file.

Vehicles
Title of link section (optional):
Links " Length Speed ndja.cenl Pop.Density Traf‘l.lc Accidents Deaths Population Farm.
Name Vehicle Mode km)  (kmshr) Vehicle Peanlarin? {vehicles ki per Tne fraction
Occupants P Jhr) i accident P if rural
Stops ®|NeRural H | Truck 1~ | PrimaryHighway - [6289 [1103 |2 39.8 0 1556-06 00353 | purat |05
) (|NESubur H | ruck 1~ | primaryHighway ~ |2114  [1155 |2 13614 0 1556-06 |0.0353 | Suburban ~ |0
Handling =
®[WYRural H | Truck 1 ~ [ primaryHighway v |5761 [1224 |2 49 0 204E-06 00353 | pural v |05
Packages G| WY_Subur H | Truck 1~ | PrimaryHighway ~ [13.51 [99.9 |2 870.7 0 4.78E-06 [0.0353 | suburban ~ |0
®|WY_Urban H | Truck 1~ | PrimaryHighway - |085 |79 |2 15016 0 958E-07 |0.0353 | urban v |0
Accidents Add Link Impert from WebTRAGIS | |7
. . Highway route  C:\Users\napi143\OneDrive - PNNL\RADTRAN\KML Files\Lincoln to Cheyenne - Highway\highway _route_1.kml
Radionuclides

|| Embed WebTRAGIS Route in RADTRAN Input File

Loss of Shielding S, T
WASHINGTON MONTANA Sl A L fam'

= MINNESOTA
Economic Model

SOUTH DAKDTA WISCONSIMN
OREGON sk
Default Parameters IDAHO e
IOWA
———— HEBRASKA g
i OHIO PA
NEVADA 'r ﬁ T @t g
UTAH U N IT E D S ES INDIANA VEST MDA N
COLORADO KANSAS v A  DELAWARE
MISSOURI
KENTUCKY VIRGINIA
T OKLAHOMA TEMNESSEE NE
ARIZONA ARKANSA
NEW MEXICO SAS 5C
P ALABAMA
N TEXAS MISSISSIPPI GEORGIA
\ LOUISIANA

FLORIDA

Gulf of Nassau




Stops 3 USNRC

New Open Save Save As Close Undo (64) Redo (0) Options Check Run & Help About _

ChAUsers\napi143\Onelrive - PNNIARADTRAN\Presentations\Spring RUG 24\Example - IF & Accidentinput* | Output - None

Input File Summary: Incident-Free & Accidental Release AnaIYSis T‘IPE Case Title: |April RUG Example 2024
Vehicles: 1 ( 1 truck. 0 rail, 0 barge)  Stops: 2 lasting 4 hrs 0 Incident Free/Intact Output Units: Becquerel/Sievert ~  Text Output Size: 3 (Full) v
Packages: 0 containing 0 Ci Accident severities: 0

1 Accidental Release

- _ | IFfAccident Example for Spring RUG Meeting in 2024
% Both Comments:

Links: 5 covering 722 km Release Groups: 0
WebTRAGIS Route: NE to WY (21 parts) Isopleths: 18

Shielding Factor

e Name Vet s::?:fr;:rlnt? ::::Iei[.ls (m) ::t;flzs (m) {110 Dode. ) = | nitation 04}
P fully shielded)
Links @l Stop 1 Truck 1~ |9900 1 30 0.25 2
@l Stop_2 Truck 1~ |9900 30 800 0.25 2
Stops
Add Stop
Handling Rest / Refueling Bulld)
Example of a Stop ; st
configuration for
Packages a highway vehicle
15 metors
Accidents 1 e
Residents Near Stop from cask
OO meters
. . - -
Radionuclides e
Loss of Shielding 30 meters

Economic Model /

2| " oo oD

L-2-4
Default Parameters o oo oo ‘oeeT OO ‘S oo 00




Handling

New Open Save Save As Clese Undo (71) Redo (0) Options Check Run Help About _

CAUsers\napi14330OneDrive - PNNU\RADTRAN\Presentations\Spring RUG 24\Example - IF & Accidentinput® | Output - None
B (iu:1athan.napier@pr:nl.gwj is signed in itdeistal Ribiiai Anahqsis TYPE Case Title: April RUG Example 2024
Vehicles: 1 { 1 truck, 0 rail, 0 barge] Stops: 2 lasting 4 hrs

CK, 3 ; ) Incident Free/Intact oOutput Units: Becquerel/Sievert ~  Text Output Size: 3 (Full) v
Packages: 0 containing 0 Ci Accident severities: 0  Accidental Rel
Links: 5 covering 722 km Release Groups: 0 AL IS YN c - IF/Accident Example for Spring RUG Meeting in 2024
WebTRAGIS Route: NE to WY (21 parts) Isopleths: 18 @ Both ot et
Vehicles Mame Vehicle Persons Distance (m) Duration (hr)
® Handling 1 Truck 1 v |2 1 1
Links ® Handling 2 Truck 1 ~ 13 2 2
Add Handling
Stops '
Handling
Packages
Accidents
Radionuclides
Loss of Shielding

Economic Model

Default Parameters




Packages R U2NRC

Mew Open Save Save As Close Undo (82) Redo (0) Options Check Run Help About _
CAUsers\napi143\OneDrive - PNNLRADTRAN\Presentations\Spring RUG 24\Example - |F & Accidentinput* | Output - None

Input File Summary: Incident-Free & Accidental Release Alﬁl}f!is T!PE Case Title: April RUG Example 2024

Vehicles: 1 ( 1 tru.ck.. 0 rail._ 0 barge) Stops: 2 lasting 4 hrs ' Incident Free/Intact Output Units: Becquerel/Sievert ~ Text Output Size: 3 (Full) "
Packages: 1 containing 0 Ci Accident severities: 0 ) Accidental Rel

Links: 5 covering 722 km Release Groups: 0 srce Lo C ts:
WebTRAGIS Route: ME to WY (21 parts) lsopleths: 18 ® Both Ll LSl

IF/Accident Example for Spring RUG Meeting in 2024

Add packages/casks here (optional for incident-free analysis, required for accidental release).

Vehicles The parameters in each package row determine the incident-free dose to handlers. If there is only one package on
the vehicle, then package parameters (length, dose rate, gamma/neutron fractions) should match the vehicle.
Links Package radionuclides (for accident dose) are entered on the Radionuclides tab.
(@] Package 1 Largest (critical) dimenson (m): 3 Dose rate 1 m from surface (mrem/hr): 12 Gamma fraction: 1 Meutron fraction: 0
Stops
P Add Package
Handlin
9 Vehicle Packages (determines radionuclides for accident analysis)
Packages Enter the number of each type of package on each vehicle (leave blank for none).
Package 1
. Truck_1
Accidents e L

Radionuclides
Loss of Shielding
Economic Model

Default Parameters




Accidents 8 USNRC

Protecting People and the Environment

New Open Save Save As Close Undo (99) Redo (0) Options Check Run Help About .

New Open Save Save As Close Undo (99) Redo (0) Options Check Run Help About :

CAUsers\napi1433OneDrive - PNNL\RADTRAN\Presentations\Spring RUG 28\Example - IF & Accidentinput® | Output - None CAUsers\napi143\CneDrive - PNNI\RADTRAN\Presentations\Spring RUG 24\Example - |F & Accidentinput* | Qutput - None

Input File Summary: Incident-Free & Accidental Release Analysis Type Case Title: Apri Input File Summary: Incident-Free & Accidental Release Analysis Type Case Title: Ap
Viehicles: 1 { 1 truck, O rail, 0 barge) Stops: 2 lasting 4 hrs ) Incident Free/Intact Output Units: Bec Vehicles: 1 ( 1 truck, O rail, 0 barge) Stops: 2 lasting 4 hrs O Incident Free/Intact Output Units: Be
Packages: 1 containing 0 Ci Accident severities: 3 ~ Accidental Release Packages: 1 containing 0 Ci Accident severities: 3 O Accid | Rel

Links: 5 covering 722 km Release Groups: 2 e IF/A Links: 5 covering 722 km Release Groups: 2 ccidental Release 4 IR
WebTRAGIS Route: NE to WY (21 parts) Isopleths: 18 ® Both ‘ WebTRAGIS Route: NE to WY (21 parts) Isopleths: 18 @ Both Comments:

Vehicles Severity Probabilities Release Groups Weather = Isopleths (Dispersion Areas) Vehicles Severity Probabilities Release Groups Weather Isopleths (Dispersion Areas)
Links The Probabilities tab specifies the conditional probability of an accident of a particular severity, given Links Group Name: PART T
that a vehicle accident happens. These are also referred to as “severity fractions”. One row is typically \dd Group
the probability of an accident not affecting the package; the others correspond to releases of Severity Release Aerosol Respirable | Deposition
Stops radioactive material. Probabilities may depend on transportation mode and rural/suburban/urban. Stops Level Fraction Fraction Fraction Velocity | Remove Selected Group |
| Use one set of probabilities for all groups 1 0 1 0.05 001 mfs
" 2 0.05 1 0.05 To add/remove rows (severity levels)
Handlin i b ’
9 Mode Mode Mode Handling 3 0.25 1 0.90 use the Severity Probabilities tab.
. Highway (1) ® Highway (1) @ Highway (1) & i
Packages Rail (2) Rail (2) Rail (2) P roup Name: GAS
- ackages : oy
Wat 3 Wat: 3 Wat 3
e A hroy Bl i B Severity Release Aerosol Respirable =~ Deposition
Accidents Population Population Population . Level Fraction | | Fraction | Fraction Velocity
® Rural (1) Rural (1) 2 Rural (1) "Add Gro | 1 0 0 1 0 m/s
3 5 () Suburban (2) O Suburban (2) Suburban (2) up ] 2 0.3 1 1
Radionuclides Urban (3) Urban (3) ® Urban (3) - - Radionuclides : : :
| Remove Selected Group |
f h |d Sev Conditional Sev Conditional Sev Conditional
Loss of Shielding Del Lvl Probability Del Lvl Probability Del Lvl Probability Loss of Shielding
@1 0.75 @1 0.75 @1 0.75
Economic Model .
()2 |02 ()fz |02 [z |02 Economic Model
3 0.05 3 0.05 3 0.05
Default Parameters O, ®© ®

Add Severity Level

Default Parameters




Accidents

New Open Save Save As Close | Undo (99) Redo (0) Options  Check Run Help About _

CAUsers\napi143\OneDrive - PNNUARADTRANPresentations\Spring RUG 24\Example - IF & Accidentinput* | Output - None

Input File Summary: Incident-Free & Accidental Release Analyms TypE Cove Tit
Vehicles: 1 { 1 tru.ck., 0 rail,_ 0 barge) Stops: 2 Ias1|ng.4 hrs ) Incident Free/Intact oOutputui
Packages: 1 containing 0 Ci Accident severities: 3 il ol
Links: 5 covering 722 km Release Groups: 2 : AT o c !
WebTRAGIS Route: NE to WY (21 parts) lsopleths: 18 ® Both ceabladintl,
Vehicles Severity Probabilities Release Groups Weather Isopleths (Dispersion Areas)
Links Weather option: ® National Average (0) () Pasquill Class (1) (O User-defined (2)
Pasquill Stability Class Fractions
Stﬂps Al B -1 Cl-1 D -1 E |-1 F -1
User-Defined Weather Parameters
Ha“dlmg Parameter Value
Release Height (m) 1
PﬂCkagES Heat Release (cal/sec) -1
Source Width (Cask Length) (m) 1
Accidents Source Height (Cask Radius) (m) 1
Wind Speed at Anemometer (m/s) 1
i y Anemometer Height (m) 1
RadIOT'IUCIIdE'S Ambient Temperature (K) 1
Atmospheric Mixing Height (m) 1
Loss of ShIEIdlng Rainfall Rate (mm/hr) 1
Release point: (0) Allow elevated (preferred) (1) Ground level (only if release height is less than 3m)
Economic Model Dispersion coefficients: (1) Pasquill-Gifford (2) Briggs

Pasquill stability class: A B C D E F
Default Parameters Release location: (1) Rural (2) Urban/Suburban

New Open Save Save As Close | Undo (0) Redo (0) Options  Check Run | Help About _

ChUsers\napi143\OneDrive - PNNLARADTRAN\Presentations\Spring RUG 24\Example - IF & Accidentinput | Output - None

Input File Summary: Incident-Free & Accidental Release Ana Iy5i5 TyPE Case Titl
Vehicles: 1 { 1 truck, 0 rail, 0 barge) Stops: 2 lasting 4 hrs  Incident Free/Intact st
Packages: 1 containing 0 Ci Accident severities: 3 ) Accidental Rel
Links: 5 covering 722 km Release Groups: 2 J ACCIdental helease e
WebTRAGIS Route: NE to WY (21 parts) Isopleths: 18 * Both |
Vehicles Severity Probabilities | Release Groups @ Weather  Isopleths (Dispersion Areas)
Links MNumber of Isopleths: 18
Add Isopleth Remove Isopleth f‘upulahon Density "stPLETHP]:
Stops ®) From Links table () Custom

| Edit isopleth information

Handling Area (m?) (_em:?rll'u_: D.llutmnl Factor
Distance (m) (Ci-s/m”/Ci released)
Packages
Accidents
Radionuclides
Loss of Shielding

Economic Model

Default Parameters



Radionuclides - USNRC

New Open Save Save As Close Undo (12) Redo (0) Options Check Run Help About _

ChUsers\napi143\OneDrive - PNNL\RADTRAN\Presentations\Spring RUG 24\Example - IF & Accidentinput® | Output - None

Input File Summary: Incident-Free & Accidental Release Aﬂﬂ'lu'!is TYFE Case Title: |April RUG Example 2024
Vehicles: 1 { 1 truck, 0 rail, 0 barge)  Stops: 2 lasting 4 hrs ) Incident Free/Intact Output Units: Becquerel/Sievert ¥  Text Output Size: 3 (Full) v
Packages: 1 containing 19 Ci Accident severities: 3 y Accidlental Rl
Links: 5 covering 722 km Release Groups: 2 Dt i P C ts: IF/Accident Example for Spring RUG Meeting in 2024
WebTRAGIS Route: NE to WY (21 parts) lsopleths: 18 s Both et
Vehicles Assign radionuclides to packages = Define new radionuclides
Links Assign isotopes to each package, from both the default isotope list (in the isotope file) and any user-defined radionuclides.

Packages: (to add/remove packages use the Packages tab)

Stops Package 1
Isotope Release Inventory
Handling Group | (Ci)
CO|HIWTR Y| Gas Y| 10
Packages ()|sroo Y| paRT Y| 5
()|cs137 Y| paRT V| 1
Accidents
()| am241 ¥ | parT V| 3
Radionuclides Add Isotope to Package_1

Loss of Shielding

Economic Model

Default Parameters




Loss of Shielding R USNRG

CAUsersynapil43\0OneDrive - PNNL\RADTRAN\Presentations\Spring RUG 24\Example - IF & Accidentinput® | Output - None

Input File Summary: Incident-Free & Accidental Release ﬁ"alli’!is T]fPE Case Title: April RUG Example 2024

Vehicles: 1 (1 truck, 0 rail, 0 barge)  Stops: 2 lasting 4 hrs O Incident Free/Intact Output Units: Becquerel/Sievert ~  Text Output Size: 3 (Full e
Packages: 1 containing 39 Ci Accident severities: 3 v Arcidantal Rl
Links: 5 covering 722 km Release Groups: 2 i iatbine B slacind i IFfAccident Example for Spring RUG Meeting in 2024

L C s 2 g

e Both omments:

WebTRAGIS Route: ME to WY (21 parts) Isopleths: 18

These three tables can list the probability of various degrees of shielding loss when an accident occurs.

Vehicles
Rural (NPOP=1) Suburban (NPOP=2) Urban (MPOP=3)
Links
Conditional Fraction Conditional Fraction Conditional Fraction
Probability Lost Probability Lost Probability Lost
Stops ®|0.99 [o 0.99 0 0.99 0
® |0.009 0.001 0.009 0.001 0.009 0.001
Handling & |0.0009 0.1 0.0009 0.1 0.0009 0.1
| 9E-05 05 9E-05 05 9E-05 05
Packages =
) | 1E-06 1 1E-06 1 1E-06 1
Accidents '
Add Loss of Shielding Probability
Radionuclides e s
& Ieiding racior
Name Vehicle F:QPDEEI:,} :-'Inan:;:ls (m) :':;:5 (m) (1.0 = none, 0 = Duration (hr)
Loss of Shielding fully shielded)
()| Los 1 Truck 1~ |2 30 800 1 10
Economic Model (x)|Los.2 Truck1 v |2 30 800 0.01 10
()|Los 3 Truck 1~ |2 1 30 1 10

Default Parameters
Add Loss of Shielding Event
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* Verify the Economic Model is NOT in use

* Verify the Default Parameters are -1

« Current Production Version uses -1 as the indicator for use of a default value

* Click the “Check” button to observe any Errors or Warnings

* Click the “Run”

* Qutputs are automatically saved in C:\Users\XXX\NRCRADTRAN\Calculations
« XXX'Is your username on your computer

« Qutput is discussed outside of this presentation but will be identical if prepared
using the inputs listed.
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* Incident Free and Accident Analysis were covered

* Included an active demonstration of Creating, Running, and
understanding results reported by NRC-RADTRAN




Questions?
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