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ABSTRACT

This document provides a detailed discussion and a guide for the use of the RadCat 2.2
Graphical User Interface input file generator for the RADTRAN code. The differences
between RadCat 2.2 and RadCat 2.0 can be attributed to the addition of the WebTRAGIS
import feature and the revision of the RADTRAN 5.5 resuspension model. As of this
writing, the RADTRAN version in use is RADTRAN 5.5.
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1. WELCOME TO RADTRAN / RadCat

RADTRAN is a nationally accepted standard program and code for calculating the risks
of transporting radioactive materials. The first versions of the program, RADTRAN I
and II, were developed for NUREG-0170 (USNRC, 1977), the first environmental impact
statement on transportation of radioactive materials. RADTRAN and its associated
software have undergone a number of improvements and advances consistent with
improvements in computer technology.

2. DOWNLOADING AND CHECKING FOR THE LATEST VERSION

The RadCat/RADTRAN package may be downloaded from:
https://radtran.sandia.gov/radcat.

e On the web page, click on click here and fill out the application.

¢ You will be notified by email when you are approved,.

e When you are approved, you can click on Download RadCat. You will be asked for
your username. Your username is the email address you listed in the application.

e  When you sign in, you must download the Java Runtime Environment if it is not
already on your computer. To do this, go to http://www.java.com click on Java
Software Download.

e Download the Windows online installation. (You may want to download and read the
instructions, but it isn't absolutely necessary.)

e The download installs the Java Runtime Environment (JRE) on your PC. The latest
version is 1.5.0. If you are on a network, you may get a message indicating that you
can't install. If this happens, you will need help from your network administrator to
install it, or to give you access through a firewall. If you have a firewall (like
ZoneAlarm) on the computer you are using, turn it off before installing the JRE. To
gain access through a network fire wall you’ll need the proxy access and port number
as shown in Figure 1. The proxy and port settings can be obtained from your network
administrator.

e Once JRE is installed, you can go back to Download RadCat on the Main Menu and
download RadCat. You will be asked to integrate it to the desktop environment,
which is suggested. When you launch RadCat (the application), you may get a notice
that says there is no certificate of authenticity; launch the application anyway. The
process for applying for the certificate may not be complete.

e If you wish to put the Java Runtime Environment icon on your desktop, go to
C:\Program Files\Java\jrel1.5.0 04\bin, find the coffee cup javaws.exe icon, and copy
the icon to your desktop.

e Once you have installed JRE, you can launch RadCat either from JRE or from the
RadCat icon. If you want to download the latest version, go back to
https://radtran.sandia.gov/radcat, click on Download RadCat, click on Launch the
Application, and the latest version will be downloaded. You may get a notice that
says there is no certificate of authenticity; launch the application anyway. The
process for applying for the certificate may not be complete.
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Figure 1: Proxy and Port Settings

When you download RadCat, you will be prompted to save the icon on your desktop. A
Java Web Start icon can also be placed on your desktop. RadCat/RADTRAN can be
opened at any time from the desktop icon.

IMPORTANT: Because of minor changes within the formatting and the addition of
features it is suggested that RadCat be opened using Java Web Start, which will
automatically update your version of RadCat. Users will still be notified via email
of any major changes or additions to RadCat.
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3. RUNNING RADTRAN WITH RadCat

RadCat will only open *.rml files. If you are using a *.in5 file, import the file instead of
opening it (see Section 3.1). Please note that a file using more than one transportation
mode (e.g., both truck and rail in a single file) will not run under RadCat. RadCat will
only run one mode at a time.

To run an existing input file with RadCat, follow these steps:
1. Open RadCat.
2. In RadCat, choose the file to be run, either by using the File pull-down menu or
by clicking on the Open icon. This can be seen in Figure 2. The directory will

appear and choose the file to be run. When the file has been selected, the title of
the file will appear in the Title space.

3. Click on the Run RADTRAN icon (the icon showing a computer monitor). The
output file will appear and can be saved.

3.1 IMPORTING OLD RADTRAN 5 FILES
RadCat has the ability to import old RADTRAN 5 input files and convert them to be run
as RADTRAN 5.5 files. This feature can be selected from the File pull-down menu by

clicking on the Import icon, as shown in Figure 2. You must ensure that your input files
are listed as a “.in5” file in order for RadCat to import and convert it properly.

11
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Figure 2: File Pull-down Menu

4. SAVING AN INPUT FILE

An input file may be saved at any time by clicking on the Save icon (the floppy disk).
The Save As window will open and the user can save the file in the normal Windows
manner. Your file should be saved as a “filename.rml” file, and you will need to add the
“.rml” extension to your filename when saving it. RADTRAN will run the file even if it
isn’t saved, but the output won’t make much sense. Save often.
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5. GENERATING AN INPUT FILE WITH RADCAT

If you do not wish to use RadCat to create a RADTRAN file, you may create an input file
directly with a text editor. The reference sheet provided in Appendix A of this user guide
will assist you in creating a text input file. Any input file created as a text file must be
saved as a “filename.in5” file. When a *.in5 file is run using the Run RADTRAN icon
in RadCat, it must be imported into RadCat (using the “import” utility found on the File
pull-down menu, not the “open” utility) for RADTRAN to execute properly. Once the
file is imported into RadCat, it must be saved as a “.rml” file as described in Section 4 of
this User Guide.

New

When the New icon is selected to create a new file, the Mode Selection dialog box
appears. An example of the Mode Selection dialog box can be seen in Figure 3. A
selection of a transportation mode (highway, rail, or barge) must be made before a new
file can be created. A file cannot be created with more than one mode. The mode is
selected from the pull-down menu.

If a current file is already open, selecting the New icon will open a second Java window

from which you will be able to select another transportation mode from the Mode
Selection dialog box. This will not reset any of the information in the first open file.

13



] Radcat 2.2 Project Panthro

File  Edit
Gas@@B: X0 6
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4
Figure 3: Mode Selection
Title

There is no default title in the Title box, and you may type any name for your file in the
Title box. Your file must have a title. The Title box can be seen in Figure 4.
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Remarks

The Remarks screen is for you to annotate your file; e.g., give a brief description of the
scenario, the sources of your input parameters, etc. When you click on Add Remark a
line appears in the remarks screen. The word “REMARK? is on this line. You can delete
it and enter your own remark. You must hit “ENTER” for your remarks to added for
each line. Click on Add Remark to append additional remarks. Remarks can be seen in
Figure 4.

fi| Radcat 2.2 Project Panthro - New Mexico Truck Routing

File Edit
D aBBRE ¥Db O
Title |F‘au:kage Radionuclides || Yehicle | Link | Stop | Handling | Accident | Parameters
Title: | Mew Mexico Truck Routing
Remarks
DMO 07-14-2005
Assume anly 2 Stops
Assume Mo Escarks
Feernark,
[ Add Remark, ] [ Remove Remark ]
fccident Opkions Cukput Level Health Effects
Incident Free 1 {(¥) Rem/Person-rem
Accident Oz () Latent Cancer Fatalities
[] 51 cutput (3
OF!

Figure 4: Title Tab
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Accident Options

Checking the Incident Free box will result in analysis of routine, incident-free
transportation only. If you choose this option, make sure the Weather tab (a tab option
within the “Accident tab”) is set for "National Average Weather," or RADTRAN will not
run. Checking the Accident box will result in analysis of transportation accidents only.
Checking both, the Incident Free and Accident, boxes results in a full analysis of the
incident-free and accident routines. Checking the SI Output will report the output in
Standard International (SI) units. These options can be seen in Figure 4.

Output Level
Four options are available for controlling output size:

1. Short output form. The input echo, incident-free, and accident and non-
radiological risk tables printed. Size of output file is approximately 10 pages.

2. Output for #1 plus input tables, early effects values, ground contamination tables,
intermediate tables, and total expected population dose tables. Size of output file
is approximately 28 pages.

3. Output for #2 plus consequence tables. Size of output file is approximately 31
pages.

4. Full output. Output for #3 plus sensitivity analysis. Size of output file is
approximately 33 pages.

This option can be seen in Figure 4.

Effects

Effects may be reported in the output either as individual and collective doses or as latent
cancer fatalities. The individual dose and collective dose outputs may be in historical
units — rem and person-rem, as appropriate — or Standard International (SI) units — sievert
(Sv) and person-sievert (person-Sv). RADTRAN calculates latent cancer fatalities (LCF)
by multiplying the dose in rem (or person-rem) by a linear conversion factor: 5 x 10™ for
public health effects and 4 x 10™ for occupational health effects. The validity of this
linear conversion for small individual or average doses has been called into question
(Tubiana and Aurengo, 2005) and is included because it has been used extensively.' The
user is encouraged to report results in units of dose rather than LCF.

Some useful conversion factors are:

! Use of a linear conversion factor has been the subject of skepticism for some time. The paper by Tubiana
and Aurengo presents a summary and review of peer-reviewed molecular biologic and epidemiologic
studies that support this skeptical view.
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1 Sv=100 rem

1 millisievert (mSv) = 100 mrem

1 gray (Gy) =100 rad

1 becquerel (Bq) = one disintegration per second, the units of Bq are sec™
1 curie (Ci) =3.7 x 10" Bq

5.1 PACKAGE

When making a new input file or adding or deleting a package in an existing file, select
the Package tab. When editing an existing file without adding or deleting a package, the
order in which the tabs are opened will not make any difference. This can be seen in
Figure 5.

Name

Give your package a name in the left-hand column. You may delete “PACKAGE 1" and
substitute any name that you like. A package name must be a continuous text string and
may not contain any spaces.

If you wish to transport more than one package, click the Add Package bar and add as
many packages as you wish. You can give your added packages any names that you want
to give them. You will be adding packages to vehicles in a later tab. The package tab can
be seen in Figure 5.

List all the packages that you will want for this run on this tab. You can add or delete
packages only on this tab; you cannot add them or delete them from other tabs.

Long Dimension
Enter the largest dimension of the package in meters, e.g. length of a cylinder if larger
than the diameter. In the RADTRAN Technical Manual, for historical reasons, this

dimension is called the “critical dimension”, although it is not critical in the sense of
nuclear criticality.

17



3| Radcat 2.2 Project Panthro - New Mexico Truck Routing [unsaved]
File Edit

L aBERE ¥BH

Title | Package |Rau:|iu:unuu:|ides Wehicle | Link | Stop | Handling | Accident | Parameters

Mame Long Dirm () Dose Rate (mremfh) | Gamma Fraction Meutron Fraction
Waste_l [5.02E00 [1.30E01 [9.B0E-01 2.00E-02
‘Waste 2 6, 90E00 1.00E01 5. 00E-01 5. 00E-01

ACKAGE 3 1.00E00

[ Add Package H Remove Package ]

Figure 5: Package Tab

Dose Rate

Enter the external dose rate at one meter from the package surface, in units of mrem/hr.
Note that the regulations of 10 CFR Part 71 specify that the external dose rate at two
meters from the package surface should not exceed 10 mrem/hour. This is equivalent to
13.9 mrem/hr at one meter from the package surface for a “critical dimension” of about 5
meters. If the actual dose rate is not known, and one assumes that the shipper is abiding
by regulations, one may use the 13 mrem/hr or 14 mrem/hr as the external dose rate at

one meter, recognizing that either value is conservative. This can be seen in Figure 5.
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The Parameters tab includes a flag that reads “Imposed regulatory limit on vehicle
external dose.” When the flag is on, a regulatory constraint is imposed on the shipment.
Selecting YES will cause RADTRAN to internally adjust the package length and dose
rate so that the external dose rate at two meters does not exceed 10 mrem/hr, and thus
may be modeling a different dose rate than the one you entered. If the regulatory
constraint is in place, RADTRAN will print a message noting this in the output. If you
want to lift this regulatory constraint, select NO. Some users prefer to lift this regulatory
constraint (by selecting NO) so they always know exactly what they are modeling.

Remember that RADTRAN models the external dose rate as a virtual source at the center
of the package. The distance between the source and the receptor must take this into
account.

Gamma and Neutron Fractions

When you enter a value into either of these cells, RadCat will automatically adjust the
other cell so that the sum of both is equal to 1. This can be seen in Figure 5.

5.2 RADIONUCLIDES
Select the Radionuclides tab next after the Package tab. When editing an existing file
without adding or deleting a package, the order in which the tabs are opened will not

make any difference. This can be seen in Figure 6.

At the upper left of the Radionuclides screen is a pull-down menu of the packages you
have created. Select the package whose inventory you wish to specify.

19



[l Radcat 2.2 Project Panthro - New Mexico Truck Routing
File Edit

L oBERO %D B8

Title | Package F'~E’l'2“'2""'-"2“'2"35|'l.-'|3hi|:h3 Link | stop | Handling | &ccident || Parameters

B[(=1E

Radionuclide Phrys!Chemn Group Curies
a0 Zrud 3.20E01
RU103 Futh 4.20E01
5157 Cesium S.20E01
PLIZ35 Part 6. 20E01
add Library Radionuclide 3
Modify User Defined Radionudides ]
add User Defined Radionuclide 3 ” £ Remove Radionuclide

Figure 6: Radionuclides Tab with Package pull-down menu

Adding Radionuclides from the Internal Library

The window just below the package pull-down menu lists all of the radio

nuclides in the

internal RADTRAN library. Radionuclides from the internal library may be added to
your package by clicking on the Add Library Radionuclide arrow. The radioisotope
name will then appear on the right-hand screen. Name the Physical/Chemical Group to

which the radionuclide belongs. You may use any name you like, but the

name can have

no more than eight alpha-numeric characters and cannot contain any spaces. Remember
that the release behavior in the event of an accident depends on the physical/chemical

group (gas, particle, volatile substance, etc.). RADTRAN will accept up

to 15 different

physical chemical groups. Once you have added a Physical/Chemical Group name to
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your first radionuclide, the Physical/Chemical Group entry will become a pull-down
menu that reflects your additions, so that you can select existing physical/chemical
groups for other entries without re-typing the name each time. Physical/chemical groups
must be entered at this screen; they cannot be entered on any other screen. This can be
seen in Figure 7.

Enter the number of curies of the radionuclide in the Curies column.

[ Radcat 2.2 Project Panthro - New Mexico Truck Routing
File Edit

L oBRO %6 O

Title | Package I:'~E'l'2|i'2'l'l'-l'2|i'2|l35|'-.-'Ehi|:h3 Link. || Stop | Handling | &ccident | Pararmeters

* | Radionuclide PhysiChem Group Curies
A |RULOZ Futh 3.20E01
5134 ROUP_1 & |0,00EQ0

SROUP_1

Crud

Futh

Part

add Library Radionuclide 3

Maodify User Defined Radionuclides ]

add User Defined Radionuclide 3 ][ 4 Remove Radionuclide

Figure 7: Radionuclides Tab with Physical / Chemical Group pull-down menu
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Adding Radionuclides not in the Internal Library: User-Defined Radionuclides

If the radionuclide you wish to add is not in the internal library, it may be added to your
package. To do this, first click on the Modify User-Defined Radionuclides bar. The
User Defined Radionuclides screen will open. In this screen, you can click on the Add
User Defined Radionuclides bar. You may then enter the name of the radionuclide in
the left-hand cell (in place of ISOTOPE 1), and it may be up to eight characters long and
must not contain any spaces. Ensure that there are no spaces in your radionuclide name.
This can be seen in Figure 8.

%7 Radcat 2.2 Project Panthro - New Mexico Truck Routing Mi=1E3
File Edit
o a@ABRE XL 6

| Title || Package | Radionuclides | Wehicle || Link | Stop | Handling || Accident | Parameters |

|'-.-'-.r'aste_3 * | Radionuclide PhysiChem Group | Curies
GES # (Moz9 |Part 2.00E01

Cloudshine (Rem-m?/Ci-sec) Garoundshine (Rem-m2f

(N 0. O0EQO

0,00EQ0

pus

D1s-194
ISOTOPE_2

add Library Radionuclide 3 ]

Maodify User Defined Radionuclides ]

R —

add User Defined Radionuclide 3 ” £ Remove Radionuclide ]

Figure 8: Radionuclides Tab with User Defined Radionuclides window
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Half-lives may be found in the Chart of the Nuclides or the International Commission on
Radiological Protection (ICRP) Publication 38, and dose conversion factors may be
found in the Health Physics Handbook, Federal Guidance reports 12 and 13, ICRP
Publication 72, and similar references. Enter values for:

Half-life in days,

Photon Energy in MeV,

Cloudshine Dose Conversion Factor (DCF) in rem-m’ Ci-sec,
Groundshine DCF in rem-m*/pCi-day,

Inhalation DCF in rem/Ci,

Gonad Inhalation DCF in rem/Ci,

Lung Inhalation DCF in rem/Ci, and

Marrow Inhalation DCF in rem/Ci.

Make sure you use the appropriate units. A value larger than zero for the half-life must be
used for every user-defined radionuclide. RADTRAN will not run if there is a
radionuclide with a half-life of zero or with a negative half life.

If values for the Cloudshine dose conversion factor, the Groundshine dose conversion
factor, and/or the Inhalation dose conversion factor are not entered, RADTRAN will run
but will report zero for the appropriate doses. If values for the Gonad Inhalation, Lung
Inhalation, and/or Marrow Inhalation dose conversion factors are not entered, there
will be no effect on cloudshine, groundshine, inhalation, or resuspension collective doses,
but specific gonad inhalation, etc., doses will not be reported. It is important to note that
the Inhalation dose is entered as the Effective Dose in the User-Defined Isotope
window.

When you have added a user-defined radionuclide, the name of that radionuclide appears
on the lower part of the Radionuclides tab. Using the Add User Defined Radionuclide
arrow under that screen, you add the user-defined radionuclide to your package, and
indicate the physical/chemical group and number of curies as before. If you wish to
include a radionuclide in more than one Physical/Chemical Group (e.g., Co-60 as both
CRUD and particulate), give the radionuclide a different name for each
Physical/Chemical Group (e.g., CO60 — CRUD, CO-60 — particulate) and include one
or both as a User-Defined Isotope.

Important Note: Inhalation, resuspension, groundshine, and cloudshine doses are
calculated for all radionuclides: both those in the internal library and those that are user-
defined. However, the ingestion dose is calculated by RADTRAN only for radionuclides
in the internal library and not for those radionuclides that are user-defined.
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5.3 VEHICLE

Please note that the Vehicle parameters (external dose rate, length, etc) determine the
dose to residents along the route, to occupants of vehicles sharing the route, and to the
truck crew. The analogous Package parameters determine doses to handlers. If there is
only one package per vehicle, as for a spent fuel or UF¢ package, or if all the packages
can be modeled as one, as for the TRUPACT-II (which is actually three cylinders
standing adjacent to each other), the largest dimension, external dose rate, and gamma
and neutron fraction should be the same for the vehicle and package.

When making a new input file or adding or deleting a vehicle in an existing file, select
the Vehicle tab next after the Radionuclides tab. When editing an existing file without
adding or deleting a package, the order in which the tabs are opened doesn’t make any
difference. This can be seen in Figure 9.

Vehicle Name

Provide a vehicle name in the left-hand column. The defaulted name may be substituted
with any other name and additional vehicles can be given any name you wish to give
them. A vehicle name must be a continuous text string and must not contain any spaces.

To analyze more than one vehicle, click the Add Vehicle bar and add the desired number
of vehicles. This can be seen in Figure 9. Add packages to vehicles as follows:

1. Click on the vehicle to which the desired package is to be added.

2. Then click on the package to be added, and enter the number of packages that
are to be added to the vehicle.

Adding the package to the vehicle adds the radionuclide contents of the package to the
analysis. The radionuclide content is important to the accident analysis, though not to the
incident-free analysis. Different packages may be added to a vehicle. When selecting the
vehicle, the number of each of the packages on that vehicle shows up in the Number of
Packages column. If a package is not on a particular vehicle, the Number of Packages
column will show a zero. This can be seen in Figure 9.

List all the desired vehicles on this tab. Vehicles cannot be added on other tabs, nor can

they be deleted from other tabs. RADTRAN can handle as many as 20 vehicles in a
single run.
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Figure 9: Vehicle Tab

Enter the number of shipments. This can be seen in Figure 9. Note that RADTRAN
calculates doses and dose risks for one shipment and multiplies that result by the number
of shipments. The same result can be obtained, as many analysts prefer to do, by
performing the RADTRAN analysis for one shipment and multiplying externally by the

number of shipments.
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Vehicle Size

Enter the maximum dimension of the cargo section of the vehicle, or of the part of the
vehicle holding the packages, in meters. This is the “critical dimension” of the vehicle in
RADTRAN. This can be seen in Figure 9.

Vehicle Dose Rate

Enter the external dose rate, at one meter from the edge of the cargo-carrying part of the
vehicle, in units of mrem/hr. Note that the regulations of 10 CFR Part 71 specify that the
external dose rate at two meters from this edge should not exceed 10 mrem/hour. This is
equivalent to 13.9 mrem/hr at one meter if the largest dimension is approximately 5
meters. If the actual dose rate is not known, and one assumes that the shipper is abiding
by regulations, one may use the regulatory maximum, 13 or 14 mrem/hr, as the external
dose rate, recognizing that this value is conservative. This can be seen in Figure 9.

RADTRAN has a flag on the Parameters tab, Section 5.8, “Imposed regulatory limit on
vehicle external dose,” that imposes a regulatory constraint on the shipment. Selecting
YES will cause RADTRAN to internally adjust the critical dimension and the dose rate
so that the external dose rate at two meters does not exceed 10 mrem/hr, and thus may not
use the dose rate you entered into the calculations. If you want to lift this regulatory
constraint, select NO.

Remember that RADTRAN models the external dose rate as a source at the center of the
package. The distance between the source and the receptor must take this into account.
Gamma and Neutron Fractions

Enter a value into either of these cells, RadCat will automatically adjust the other cell so
that the sum of both is equal to 1. This can be seen in Figure 9.

Crew Size

For highway and barge travel, enter the number of crew members that will be traveling
on the vehicle. This can be seen in Figure 10. The crew on a train in transit is
sufficiently far from the radioactive cargo, and is shielded by intervening rail cars, so that

the crew is considered to receive zero dose. Therefore, for rail mode, neither the default
values nor any numbers you may enter will be read by RADTRAN.
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Crew Distance

For highway and barge travel, enter the Distance in meters from the crew to the nearest
surface of the cargo in the Crew Distance (m) column. This distance is usually between
3 and 7 meters for large trucks. This can be seen in Figure 10. The crew on a train in
transit is considered to receive zero dose.

“Crew” dose for rail shipments is the dose sustained by rail yard workers at stops along
the route.

A barge usually has a crew of 10. Enter the average distance of the crew from the cargo.

Crew Shielding Factor

For highway and barge travel, enter a factor between 0 and 1 for crew shielding. This
factor is the fraction of ionizing radiation to which the crew is exposed (the inverse of the
shielding fraction). This means that 1 = no shielding, and 0 = 100% shielding. This can
be seen in Figure 10. The crew on a train in transit is at least 150 meters from the
radioactive cargo and is shielded by intervening rail cars. The crew is considered to
receive zero dose. Therefore, for rail mode, neither the default values nor any numbers
you may enter will be read by RADTRAN.
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Figure 10: Vehicle Tab Continued

The Crew View is the largest dimension, in meters, of the cargo that faces toward the
crew. This is usually the diameter of a cylindrical cask or the diagonal end dimension of
a rectangular container or array. This can be seen in Figure 10 in the Crew View (m)
column. The crew on a train in transit is sufficiently far from the radioactive cargo and is
shielded by intervening rail cars, so that the crew is considered to receive zero dose.
Therefore, for rail mode, neither the default values nor any numbers you may enter will
be read by RADTRAN.
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Exclusive Use

A pull-down menu allows the user to indicate whether the vehicle is exclusive use or not.
This can be seen in Figure 10 in the Exclusive Use column.

5.4 LINK

When making a new input file or adding or deleting a vehicle in an existing file, select
the Link tab next after the Vehicle tab. If editing an existing file without adding or
deleting a package, the order in which the tabs are opened doesn’t make any difference.
This can be seen in Figure 13.

Note: The parameter values in this screen can be provided by a routing code or a
geographic information system (GIS). The routing code WebTRAGIS is available from
Oak Ridge National Laboratory at: https://tragis.ornl.gov/

Figures 11 and 12 show examples of WebTRAGIS routes. Figure 11 is an example of a
truck route across New Mexico, and Figure 12 is an example of a barge route in Florida.
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Figure 11: New Mexico Truck Route.
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Figure 12: Florida Barge Route

Link Name

Give each route segment (Link) a name in the left-hand Link Name column. A link
name must be a continuous text string and must not contain any spaces.

Links do not need to be consecutive. The user may divide the entire route into a rural
link, which includes all rural segments, a suburban link, which includes all suburban
segments, and an urban link, which includes all urban segments. Rush-hour periods can
also be separate links. The designation of rural, suburban, or urban is defined by the
resident population density along the route (see Population Density). This can be seen
in Figure 13 in the Population Density (persons/km”) column.
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Vehicle

Available vehicle names are on a pull-down menu in the Vehicle column. Note that
vehicle names cannot be added or deleted at this screen. This can be seen in Figure 13 in
the Vehicle column.

Length

Enter the length of the route segment — the link — in kilometers, as obtained from a
routing code like WebTRAGIS or from a GIS system or from a map (WebTRAGIS is
almost universally used — See Section 4.5.1 of this Manual for Importing WebTRAGIS
Data Listings). This can be seen in Figure 13 in the Length (km) column.

Useful conversion factors are:

1 km=0.6217 mile

1 mile = 1.608 km.

1 person/mi” = (1 person/mi®)*(1 mi/1.608 km)* = 1 person/2.586 km®

Speed

Enter the average speed of each vehicle on each link, in km/hr. This can be seen in
Figure 13 in the Speed (km/h) column. You may use any speeds you choose. We have
often used the following conservative national average values in RADTRAN:

e Trucks on freeways, primary U.S. highways, or limited-access highways: 88
km/hr (55 mph). This includes trucks on interstate highways and bypasses
through urban areas.

e Trucks on two-lane rural roads: 72 km/hr (45 mph)

e Trucks on urban or suburban tw