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Appendix A. Freight Data Disaggregation Tool
User Manual

A.1 Introduction

The following section will present a step-by-step example of how to use the developed ArcGIS
application. In total, eight tools were developed: three data preprocessing, two disaggregation,
and three postprocessing tools. The preprocessing tools were developed to prepare data
inputs in disaggregation tools. The main purpose of the TRANSEARCH Preprocessing Tool is to
preprocess TRANSEARCH data by aggregating it to the SCTG 2-digit code industry code and
estimate county productions and attractions. The Spatial and Economic Data Preprocessing
Tool was employed to estimate the disaggregate-zone economic indicator shares and values.
The 10 Accounts Supply and Use Table Conversion Tool was developed to convert the BEA
Input-Output Accounts Supply and Use tables from the IO industry to NAICS 3-digit or 2-digit
codes and estimate annual Gross Domestic Product (GDP) shares of commodity-producing and
using industries. The |0 Accounts and Regression Disaggregation Method Tool was developed
to apply the regression disaggregation method. The 10 Accounts and Proportional Weight
Disaggregation Method Tool was developed to use the proportional weighting method. The
postprocessing tools were created to provide the user with analytical and visualization
capabilities. The PA Estimation OD Selection Tool provides the capabilities to output specific
disaggregate OD flow and estimate productions and attractions. The specific OD flow can be
selected by unique SCTG code, Mode or Mode Group, Equipment, and Trade Type code, county,
or disaggregate zone. The visualization tools provided the user with the ability to automate
map creation to visualize either disaggregate origin-destination flows or productions and
attractions. The PA MAP Tool and OD MAP Tool provides the capability to visualize either origin-
destination or production and attraction flows by creating ArcMap Map Exchange Document
(MXD) export maps as PDF and JPG files.

The next subsection will describe the Freight Data Disaggregation Tool Installation steps (see
section A.2). Followed by step-by-step instructions on how to execute the developed Freight
Flow Disaggregation Tools in the following order: TRANSEARCH Preprocessing Tool (see section
A.3), Spatial and Economic Data Preprocessing Tool (see section A.4), IO Accounts Supply and
Use Table Conversion Tool (see section A.5), |0 Accounts and Proportional Weight
Disaggregation Method Tool (see section A.6), IO Accounts and Regression Disaggregation
Method Tool (see section A.7), PA Estimation OD Selection Tool (see section Appendix Chapter
2044345444 8), PA MAP Tool (see section A.9), and finally the OD MAP Tool (see section A- 11).

Required Files

Freight Data Disaggregation Tools.pyt
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A.2 Installation

Description
The following section describes the Freight Data Disaggregation Tool installation steps.

STEP 1
Copy the Freight Data Disaggregation Tool folder to the desktop (see Figure A-1). If the user

wishes to copy the tool to a different location, the user must make sure there are no spaces ™

in the folder path.

*The path that leads to the stored tool should not have any spaces or unrecognized symbols
as the ESRI ArcMap software may give out an error, when executing the tools. The same principals
should be maintained when considering paths for tool inputs and outputs.

| = | Freight_Data_Disaggregation_Tools — O >
Home Share Wiew 0
A » Freight_Data_Disaggregation_Tools w 0 Search Fre... 2
Marne B
7 Quick access

Tool_Inputs_and_Outputs
&* Dropbox E@ Freight Data Disaggregation Tool User Manual
= Freight Data Disaggregation Tool User Manual

& OneDrive
D ToolboxlDO_Accounts_and_Proportional_Disaggregation_Method_Tool.pyt
E This PC D ToolboxlO_Accounts_and_Regression_Disaggregation_Method_Tool.pyt
Ij' Network D ToolboxlO_Accounts_Supply_and_Use_Table_Conversion_Tool pyt
- [ Toolbox.OD_MAP_Tool.pyt
D ToolboxPA_Estimation_and_OD_Selection_Tool.pyt
[ ] Toolbox.PA_MAP_Tool.pyt
3 Toolbox
D Toolbox.pyt
D Toolbox.Spatial_and_Econemic_Data_Disaggregation_Tool.pyt
D Toolbox.Spatial_and_Economic_Data_Preprocessing_Tool.pyt
D Toolbox. Transearch_Preprocessing_Tool.pyt
< >
14itemmsz 1 item selected 313 KB f=z| &l

FIGURE A-1 FREIGHT DATA DISAGGREGATION ToOL FOLDER

12




STEP 2

Open ArcMap of ESRI ArcGIS. Open the ArcToolbox window. Right-click on the ArcToolbox
window and select the Add Toolbox option. Select the file Toolbox.pyt located in folder /
Freight Data Disaggregation Tool and click Open (see Figure A-2). A new toolbox will appear
in the ArcToolbox window.

Add Toolbox >

Lookin: |5 Freight Data_Disagaregation T v | 45 fw (@ | 5 + | 24| B1 s @

" Toolbox. pyt

3 Tool_In puts_and_Cutputs

Name: | Toolbox.pyt | I Open I

Show of type: |To<>lb01re5 ' | Cancel |

ArcToolbex o x
] ircTooloo A
e 3D Analyst Tools

©3 Analysis Tools

E3 Cartography Tools

Q Conversion Tools

&9 Data Interoperability Tools

&3 Data Management Tools

) Editing Tools

=] a Freight Data Disaggregation Tools

atinm

&7 10 Accounts and Proporticnal Weight Disaggregation Method Tool
&' 10 Accounts and Regression Disaggregation Method Tool
=) & Post-processing
& OD MAP Tool
&7 PA Estimation QD Selection Tool
&7 PAMAP Tool
=] % Pre-processing
&7 10 Accounts Supply and Use Table Conversion Tool
& Spatial and Economic Data Preprocessing Tool

" Transearch Preprocessing Tool
eccoding lools

© Geostatistical Analyst Tools
1 B8 Linear Referencing Tools 2

Figure A-2 Adding a New ArcGIS Toolbox
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STEP 3

Now the applications are ready for use. However, the new toolbox Freight Data
Disaggregation Tools.pyt will not be pinned to the panel with ArcGIS toolboxes - ArcToolbox
(i.e., next time the user opens ArcGIS, toolbox Freight Data Disaggregation Tools.pyt will not
be present and should be added again). To pin the new toolbox to the panel ArcToolbox the
user has to exit ArcGIS and open the folder where ArcGIS is installed (e.g., C:\Program Files
(x86)\ArcGlIS). Next, the user has to open the folder with all ArcGIS toolboxes (e.g., C:\Program
Files (x86)\ArcGIS\Desktop10.5.1\ArcToolbox\Toolboxes) and then place the toolbox Freight
Data Disaggregation Tools.pyt to that folder (see Figure A-3). Now anytime the user opens
ArcGIS, the toolbox Freight Data Disaggregation Tools.pyt will be pinned to ArcToolbox.

| = | Toolboxes - O *
Home Share View o
« v 4 <« ArcGIS ¢ Desktopl0.5 » ArcToolbox » Toolboxes v & Search To.. 0@
MName - Date modified Type Size
> 3k Quick access
@ 3D Analyst Tools 5/16/2017 T:28 PM AreGlS Toolbox 157 KB
> &* Dropbox & Analysis Tools 5/16/2017 7:28 PM ArcGIS Toolbox 55 KB
o & OneDrive & Cartography Tools 5M16/2017 7:28 PM ArcGIS Teolbox 60 KB
% Conversion Tools 53/16/2017 7:28 PM ArclS Teolbox 1,075 KB
> O ThisPC &3 Coverage Toals 5/16/2017 728 PM  ArcGIS Toolbox T8 KB
s ¥ Network B Data Intereperability Tools 5M16/2017 7:28 PM ArcGIS Teolbox 6 KB
- 3 Data Management Tools 5M16/2017 7:28 PM ArcGIS Toolbox 547 KB
& Editing Tools ArcGIS Toolbox 18KB
@ Geocoding Tools ArcGIS Toolbox 15KB
&3 Geostatistical Analyst Tools Arc3IS Teolbox I5KB
B3 Linear Referencing Tools ArcGIS Toolbox 12KB
% Multidimension Tools 53/16/2017 7:28 PM ArclS Teolbox 14 KB
@ Network Analyst Tools 5/16/2017 7:28 PM ArclS Toolbox 1,022 KB
e Parcel Fabric Tools 5/16/2017 7:28 PM ArcGls Toolbox 13 KB
% Schematics Tools 53/16/2017 7:28 PM ArclS Teolbox 10 KB
e Server Tools 5/16/2017 7:28 PM ArcGIS Toolbox 236 KB
$ Space Time Pattern Mining Tools 5/16/2017 728 PM AreGI5 Python To.. 36 KB
L] Spatial Analyst Tools 5M16/2017 7:28 PM ArcGIS Toolbox 210 KB
e Spatial Statistics Tools ArcGlS Toolbox 1,065 KB
D Toolbox|O_Accounts_and_Proportional_.. XML Document 6 KB
D Teolbox.|O_Accounts_and_Regression_Di... XML Document 12 KB
t 7 p
D Teolbox. OD_MAP_Toolpyt XML Document TKB
D Toolbox.PA_Estimation_and_0OD_Selectio... XML Document 1KB
D Toolbox.PA_MAP_Tool pyt XML Docurnent TKB
QToolbox 2020 450 PM ArcGIS Python To.. 315 KB
D Toolbox.pyt /2772020 450 PM XKML Document TKB
D Toolbox Spatial_and_Economic_Data_Dis... 7/2020 3:08 PM XML Document 1EB
D Teolbox Spatial_and_Econemic_Data_Pre... /2772020 450 PM XML Document 3KB
D Toolbox. Transearch_Preprocessing_Tool...  2/27/2020 450 PM XML Document TKB
=) Tracking Analyst Tools 5M16/2017 7:28 PM ArcGIS Toolbox 9 KB
31 items =

Figure A-3 Adding a New Toolbox to ArcToolbox
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A.3 TRANSEARCH Preprocessing Tool

Description

The TRANSEARCH data available for this research was given by the 3-digit SCTG code industry.
The developed disaggregation methodologies and tools require SCTG 2-digit code industry type
since the crosswalk from SCTG to NAICS requires an SCTG 2-digit code. This tool pre-processes
TRANSEARCH data and adds an SCTG 2-digit code industry code. Additionally, the tool provides
options to estimate production and attractions in tons at the county level, average Internal-
Internal (I-1), Internal-External (I-E), External-Internal (E-I) commodity flow lengths, split data into
smaller portions by unique field attributes, and/or specific zones selected by the user. Zone
productions and attractions are performed by the following fields: SCTG 2-digit code,
equipment type, trade type, and mode. The option to select and pre-process data for a specific
subareain Tennessee (e.g., east Tennessee county origins and destinations) and field attributes
(e.g., specific SCTG 2-digit code, Equipment, Trade Type, and Mode) is also available. The
rationale for allowing the user to pre-process a subset of the whole data is to allow faster
processing times and PC memory issues in cases where subareas are of interest. A schematic
overview of TRANSEARCH Preprocessing Tool inputs and outputs is shown in Figure A-6. The
output from this tool will be used as an input only in two of the developed tools: i) the 10
Accounts and Proportional Weight Disaggregation Method Tool, and ii) the 10 Accounts and
Regression Disaggregation Method Tool. Next, we present example input file formats and data
field names, types, lengths.

Example Input Files

TRANSEARCH_Database.gdb/TRANSEARCH_Data (see Figure A-4)

Spatial_Database.gdb/County File (see Figure A-5)
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Teble
ERE Rl L e

QOBJECTID * year QOrigin_region destination_region SCTG3 | Equipment | Trade_Type | Mode Tons
3 1] 2012 136 47157 10|R o 4 2.97049
2| 2012 17 47157 10|R D 4 0.60777
3| 2mz 17 47157 10|R | 4 0.546019
M4 1% m E (0 out of 673 Selected)

[m

x

Units Value Avarage_Miles First_Node | Last_MNode [ From_FIPS | To_FIPS | Entry_Road Exit_Road |~
0128107 20529.681641 158.600007 2801218 4710073 28143 0|us1 LPERK]
0.028211 400428220 LI7.2T2472 5110845 | 470008 | 51173 0| LCDOPE

0.023548 3TT3.652588 ‘BT 400035 5110845 4701006 31173 0|81 LCOOPE L

Figure A-4 TRANSEARCH Database

e o x
FERAR- R 1 SR

-_File =

OBJECTID = Shape * | GEOID NAME Shape_Length Shape_Area | ~
3 1] Polygon 47085  |Hamilton 1.988653 0.147373
2 |Polygon 47115 |Marion 1.5631242 0131225

3 | Polygon 47185  |White 1.870453 0088137 | w

4 1w E (0 out of 95 Selected)

Figure A-5 Study Area County Geographic File
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TABLE A-1 TRANSEARCH DATA FIELD NAMES, TYPES, LENGTHS, AND DESCRIPTIONS

Field Name Field Type | Field Length | Field Description
year Short Base or scenario year
Origin_region Long Origin region number
destination_region Long Destination region number
SCTG3 Long 3-digit SCTG code
Equipment Text 1 Equipment
Trade_Type Text 1 Trade Type
Mode Short Mode number
Tons Double The number annual tons carried
Units Double The number of truckloads carried
(equivalent of number of trucks)
Value Double Estimated value of goods at origin in U.S.
dollars
Average_Miles Double Average Miles
First Node Long First node of Tennessee roadway system
that the freight flow is passing
Last_Node Long Last node of Tennessee roadway system
that the freight flow is passing
From_FIPS Long The county of the state a truck movement
entered Tennessee from
To_FIPS Long The county of the state to which a truck
movement leaving Tennessee entered
Entry_Road Text 6 The highway used to enter Tennessee in
the route assignment process
Exit Road Text 6 The highway used to leave Tennessee in
the route assignment process

TABLE A-2 STUDY AREA COUNTY DATA FIELD NAMES, TYPES, LENGTHS, AND DESCRIPTIONS
Field Name | Field Type | Field Length | Field Description
GEOID Text 5 County Code
NAME Text 15 County Name
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TRANSEARCH Preprocessing Tool Inputs and Outputs

= L. L PR ."“. o —
o ."1 — ..:....._..... Ccam . . 1t ] | ,_I_ .'--_‘:Il;.- = -.:__- oy L
Transearch Data County File
X Trarsearch Preprocessing Tocl - a =
% Trammesrch Datahase
[ =

w Counly Fie

| | ]

=] Frzductsor ared Srardon Edengbzn kapbonall

[#] Bwvarnge Commasty Flow Length Estimstion lassional)

] Expont Dana by Uniouse Fedd Attt izplional

Lirapee: Fredd Abfribvobes fopbena]
[ Ezunty

[ scre

[ Equicment

[ Trade Type

[ Hade

Selet Al | Ml Al Akl gz
Sedact [lwia by Counby foptional)

Counies faptonsd)

St Unessact Al B i
& Ouiout Folder

w- B- L

RPN, ' R e W e

Average Commodity  Transearch Preprocessed Data by Productions and

Travel Length IE, El, 1l SCTG 2-digit Code Attractions
Flow

Figure A-6 TRANSEARCH Preprocessing Tool Inputs and Outputs
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STEP 1

Open the newly added Freight Data Disaggregation Tool toolbox, select the Pre-processing
tool group, and lunch TRANSEARCH Preprocessing Tool (see Figure A-7).

4 Transesrch Presrocessing Toal O A
# Trarmearch Dainbame Transearch Preprocessing Tool
I |
® Courtty File
I | (
The Trarsearch data avallable for this research was given by the 3-digit
|| Froduction and Attracson Estmation loptional) 551G code industry, The developed dsagpregation methodologies and
toals require SCTG 2-dgit code industry type since the crosswalk from
[ Average: Commadity Fow Langth Estimation (opfianal) SCTIG to MAICS reguire an SCTG 2-digt code. This tool pre-processes
Transearch data and adds an 5CTG 2-digh code industry code,
] Expan Dizea by Lnigue Field Amsbuees ioptionel) addionally, thetool prowides options to estimate production and
Urigue Fisld Attrbubes {ootiorsl] attractions in tons at the county leesl, average Intermal-dnternal (1-1),
|| County Intermal-Exterral {(HE), External-lnterral (E-1) commuodity Tow lenglhs,
B 3ot o split data into smaller portions by unique field attributes, andfor specific
[ Epipment zones selected by the user. Zone productions and attractions is
[ Trade Type parformed by the following fields: SCTG 2-digt code, equipment type,
[ Mode trade type, and mode. The option to select and pre-process data for a

specific subarea in TM [2.g.. east TN county arigins and destinations) and
field attributes {eg. specific 5CTG 2-digit code, Equiprnent, Trade Type,
and Mode] 5 also available. The rationale for allowing the used to pre-
process a subset of the whole data is to allow faster processing times
and PC memary issues in cases where subareas are of interest. The
output from this tool will be used s an input onby in two ofthe
developed tools 1) the 12 Accournts and Progortonal Wieight

Select Data by County faptional] Disaggregation Method Tool, and i) the |0 Arcounts and Regression

Di tion Method Tool.
isaggragation od Tool

Semctal Unselectal fAud Vslue

This toolbos was part of a8 project funded through the State Research
and Manning {5FR) Program by the Tennessee Department of
Transportation (TDOT) and the Federal Highway Administration, by the
Freight Meability Research Institute (FM RI) USDOT University
Transportation Center, and the Civil Engineering Degartment at the
University of Memphis [CED-Uol) under RES2019-14: Research Project
Title; Comprehensie Planning Guidebook for Commodity and Freight
Mevement in Tennssee,
seectal Unseleczal add Valus Developers: K. Pupts, M. M. Golias, 5. Mishra. The Universty of

& Dol Foides Mmhmﬂﬂm Engineering

| | Date: 2020
. -

[t ]| coed | Evommens..  <chiderek Taal Help

Figure A-7 TRANSEARCH Preprocessing Tool
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STEP 2

Input path to TRANSEARCH freight flow database (.gdb/*) in tools input parameter
TRANSEARCH Database (see Figure A-8)

&' Transearch Preprocessing Tool — O *
Transearch Database Transearch Database
ITransearch_Data ;I @
1 %
® County File Input Transearch freight flow database (.gdb/®)

| = &

Production and Aftraction Estimation (optional)
Average Commodity Flow Length Estimation {optional)

Export Data by Unique Field Attibutes (optional)

Unique Field Attributes (optional)
County

SCTG 2D

|:| Equipment

[ Trade Type

] Made

SelectAl || UnselectAll | Add Value

Select Data by County {optional)

Counties (optional)

Select All Unselect Al Add Value
% Output Folder

| M=

| oK | Cancel | |Envionments... | <<tideHep = ToolHep |

Figure A-8 Input TRANSEARCH Freight Flow Database (.gdb/*)
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STEP 3

Input path to the geographic file containing study area counties with geographic entity codes
(GEOIDs) in tools input parameter County File (see Figure A-9).

&' Transearch Preprocessing Tool — O *
Transearch Database County File
ITransearCh-Data =l @ Input study areas county file with geographic entity
County File codes (GEOIDs)
I County_File ;I @

Production and Attraction Estimation {optional)
Average Commodity Flow Length Estimation {optional)

Export Data by Unique Field Attibutes (optional)

Unique Field Attributes (optional)
County

SCTG 2D

|:| Equipment

[ Trade Type

] Made

| SelectAl | UnselectAl | Add Value

[] Select Data by County {optional)

Counties (optional)

Select All Unselect Al Add Value
% Cutput Folder

OK | Cancel | |Envionments..| = <<HideHelp | | ToolHelp

Figure A-9 Input Study Area County File
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STEP 4

Select the option Production and Attraction Estimation if the user wishes to estimate
TRANSEARCH zone productions and attractions for a given county network (see Figure A-10)

The output from the following option will be used as input in 10 Accounts and Regression
Disaggregation Method Tool.

(Default: True)

5 Transearch Preprocessing Toaol - O >
Transearch Database Production and Attraction Estimation
ITransearch_Data LI @ (optional)

County File

Select the option if the user wants to estimate
ICounty_File | @ Transearch zone productions and attractions for a
given county network

] Praduction and Aftraction Estimation (optional)
The output from the following option will be used as
Average Commodity Flow Length Estimation {optional) input in (O Accounts and Regression
Disaggregation Method Tool

Export Data by Unique Field Attributes {optional) (Defult: True)

Unigue Field Attributes (optional)
County

SCTG 2D

[ Equipment

[ Trade Type

] Mode

| selectAl || UnselectAl Add Value

[] Select Data by County {optional)

Counties (optional)

Select all Unselect Al Add value

% Output Folder

| OK | | Cancel | |Enuir0r1mer1ts... | | << Hide Help | | Tool Help |

Figure A-10 Select the Option to Estimate Productions and Attractions
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STEP 5

Select the option Average Commodity Flow Length Estimation if the user wishes to estimate
TRANSEARCH average commodity flow travel length (see Figure A-11).

(Average commodity travel lengths will be processed for study areas Internal-Internal (ll), External-
Internal (El), and Internal-External (IE) flows)

The output from the following option will be used as input in 10 Accounts and Regression
Disaggregation Method Tool freight distribution option using the Gravity model.

(Default: True)

& Transearch Preprocessing Toal - O > |

Transearch Database Average Commodity Flow Length
| Transearch_Data ~| & Estimation (optional) |
County File Select the option if the user wants to estimate {
| County_File x| & Transearch average commodity flow travel length |
Production and Attraction Estimation {optional) (Average commodity travel lengths will be

processed for study areas Internal-Intermal (1),
[] Average Commodity Flow Length Estimation {optional) Extemnal-Intemal (El), and Intemal-Extemal (IE)

flows)

~ it Dat: Uni Field Attribut ional
= S — The output from the following option will be used as

Unigue Field Attributes (optional) input in [Q Accounts and Regression
County Disaggregation Method Tool freight distribution
SCTG 20 option using the Gravity model
] Equipment .
[ Trade Type (Default: True)
[ Made
Select All Unselect All Add value

[] Select Data by County {optional)

Counties (optional)

Select Al Unselect All Add Value
% Output Folder
Cancel Environments. .. << Hide Help Tool Help

Figure A-11 Select the Option to Estimate Average Commodity Flow Length
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STEP 6

Select the option Export Data by Unique Field Attributes if the user wishes to split the
TRANSEARCH database by unique field attributes (see Figure A-12).

(Default: True)

& Transearch Preprocessing Toal — O >

Transearch Database

Export Data by Unique Field Attributes
ITransearch_Data LI @ (optional)

County File

Select the option if the user wants to export
|County_FiIe | @ Transearch data by unique field attributes

Production and Attraction Estimation {optional) (Default: True)
Awverage Commodity Flow Length Estimation {optional)

[] Export Data by Unique Field Attibutes (optional)

% Unigue Field Attributes (optional)
] county

[Jscte 20

] Equipment

[ Trade Type

] Made

| SelectAl | UnselectAl | Add Value

[] Select Data by County {optional)

Counties (optional)

Select Al Unselect Al
% Output Folder

Add Value

| &

[ ok ] cancel | |Envionments...|| <<tideHep | | ToolHelp |

Figure A-12 Select the Option to Split the TRANSEARCH Database by Unique Field Attributes
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STEP 6.1

Option Unique Field Attributes allows selecting the unique field attributes (County origins and

destinations, SCTG 2-digit code, Equipment, Trade Type, and Mode) by which TRANSEARCH
database will be exported (see Figure A-13).

(Default: County, SCTG 2D)

5 Transearch Preprocessing Tool

— O *
Transearch Database Unique Field Attributes (optional)
ITransearCh-Data = @ Select the unigue field attributes (County origins
County File and destinations, SCTG 2-digit code, Equipment,
| County_File Ll @ Trade Type, and Mode) by which Transearch data

will be split
Production and Attraction Estimation {optional)

(Default: County, SCTG 20)
Average Commodity Flow Length Estimation {optional)

Export Data by Unique Figld Attributes (optional)

% Unigue Field Attributes (optional)
D County

SCTG 2D

D Equipment

[ Trade Type

] Made

| SelectAl || Unselect Al Add Value

[] Select Data by County {optional)

Counties (optional)

Select all Unselect Al Add value
% Output Folder

| | e

Ok | Cancel | |Envionments.. = <<HideHep | | ToolHep |

Figure A-13 Select Unique Field Attributes
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STEP 7

Select the option Select Data by County if the user wishes to pre-process the TRANSEARCH
database for selected counties (see Figure A-14).

(Default: True)

& Transearch Preprocessing Toal — O >
Transearch Database Select Data by County (optional)
ITransearch_Data LI @

) Select the option if the user wants to preprocess
County File .
the Transearch database for selected counties
I County_File ;I @

Production and Aftraction Estimation (optional)
Awverage Commodity Flow Length Estimation {optional)

Export Data by Unigue Field Attibutes (optional)

Unigue Field Attributes (optional)
] county

5CTG 2D

] Equipment

[ Trade Type

] Made

| SelectAl | UnselectAl | Add Value

[“]Select Data by County (optionalk

% Counties {optional)

[] Andersan -
[] Bedford

|:| Benton

[ Eledsoe

] Blount

[ eradley

] campbell

D Cannon

7] carrall hd
L4 >

| SelectAl | Unselect Al Add Value
% Output Folder

| =

[ ok ] cancel | |Envionments...|| <<tideHep | | ToolHelp |

Figure A-14 Select the Option to Pre-process TRANSEARCH Database for Selected Counties
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STEP 7.1

Option Counties allows user to select counties for which the TRANSEARCH database will pre-
processed (see Figure A-15).

5 Transearch Preprocessing Toaol - O >
Transearch Database Counties (optional)
ITransearch_Data ;l @
; Select counties for which Transearch database will
County File
- preprocessed
I County_File ;I @

Production and Attraction Estimation (optional)
Average Commaodity Flow Length Estimation {optional)

Export Data by Unique Field Attributes {optional)

Unigue Field Attributes (optional)
] county

SCTG 2D

[ Equipment

[ Trade Type

[ Mode

| SelectAl || UnselectAl Add Value

Select Data by County {optional)

% Counties {optional)

[ scott -
[ sequatchie

D Sevier

[ smith

D Stewart

[ sullivan

|:| Surnner

[ Tipton v
< >

| SelectAl || UnselectAl Add Value
% Output Folder

| =

Ok | cancel | Envionments..| = <<HideHep | | ToolHelp

Figure A-15 Select the Counties
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STEP 8

In the tools Output Folder parameter, select the output folder path where the processed files
will be outputted (see Figure A-16).

5 Transearch Preprocessing Toaol - O >
Transearch Database Output Folder
ITransearch_Data ;l @
County File S_elect the output folder where the processed files
- will be outputted
I County_File ;I @

Production and Attraction Estimation (optional)
Average Commaodity Flow Length Estimation {optional)

Export Data by Unique Field Attributes {optional)

Unigue Field Attributes (optional)
] county

SCTG 2D

[ Equipment

[ Trade Type

[ Mode

| SelectAl || UnselectAl Add Value

Select Data by County {optional)

Counties (optional)

[] andersan -
[ Bedford

D Benton

[ Bledsoe

] Blount

[ Bradley

] campbell

|:| Cannon

[ carroll v
£ >

| SelectAl || UnselectAl Add Value
% Output Folder

[ output | @

Ok | cancel | Envionments..| = <<HideHep | | ToolHelp

Figure A-16 Select the Output Folder
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STEP 9

Once all required parameters are inputted, press OK to execute the application. The ArcGIS
application invokes a task completion window, which reports the status of each task (see Figure
A-17). Also, processed outputs (Pre-processed TRANSEARCH Data (see Figure A-18),
Productions and Attractions (see Figure A-19), and Average Commodity Travel Length for Il IE,
El (see Figure A-20) for the selected options (Average Commodity Flow Length Estimation,
Production and Attraction Estimation, and also when the option Split Data by Unique Field
Attributes is disabled) will be imported to ArcMap display.

Transearch Preprocessing Tool n
compet=d
<< Details

[Jclose this dialog when completed successfully

Executing: Transearch Preprocessing Tool Tramsearch Data Study Area County Geographic File ~
truse trus true 'SCIG 2D' trus Shelby D:\DesktDp\Freig':it_Data_Disaggregation_Taols
\'Eu:uD_'L_Input.s_and_D'.Jtpat.5\Prep1'Dce55ing\Tra_'15earc'_'1_P1'ep:rDcessing_TDDl\D'.Jtput.

Start Time: Thu Rug 27 19:33:26 2020

Running script Transearch Preprocessing Tool...

Loading Input Data

Selected counties
['Shelby']

Preparing Data for Processing County:
Shelbv

Lggregating Transearch County to County Freight Flow Data by SCIG 2-Digit Industry Code
Splitting Transearch Freight Flow Data by SCTG_2D

Estimating Transearch County Productions and Attractions by Unigue S5CTG 2-Digit Code,
Equipment, Trade Type, and Mode

Estimating Average Commodity Flow Miles for the Selected Geographic Area I-I, I-E, and E-I
Flows by Unique 5CTG 2-Digit Code, Equipment, Trade Type, and Mode

Data Processing Complete

Completed script Transearch Preprocessing Tool... W

Figure A-17 TRANSEARCH Preprocessing Tool Performance Task Window

Table O x
SRR R
Data_by_SCTG_2D_1 s
QBJECTID * Origin_region ination_region SCTG_2D | Equi t | Trade_Type | Mode Tons Units Value Average_Miles | ~
3 1 1 47157 1|0 D 4 2704082 0.175317 6130.780762 399.025289
2 2 47157 1|0 D 4 B8.071419 0.523303 18258.777344 310.400219
3 2 47157 1|F D 4 0.108748 0.007115 223457581 391.800006 | w
o4 1T om E | (0 out of 626 Selected)

Figure A-18 Preprocessed TRANSEARCH Data
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Tawe ox
H-1%- N0 F x

]
ORJECTID * Origie_region | SCTG_#D | Fquipmand | Trade_Typs | Mods Tans ~
] 1 AT003 1o [3] & 11157524
F AT005 1o 3] £ &ss4mad
3 ATooT 1|0 o] & IBazan W
"o 1k w0 || ¥ (0 out of &5 Selected)
ot
o=
1% R E x
E 4
OBJECTID * s lmalion_region SCTG_# | Fquipment | Trade_Type | Moda Tans n
3 1 ATOET 1|0 L] B I8.17964
F 47083 1o [1] B 1TBE141E
3 47045 1o [1] B 17.BE3RET W
"o 1k || ) (0ot of 22 Selected)

Figure A-19 County Productions and Attractions

Tebe o x
- 1B Rk O a3 x

Average_Commodity_Travel_Length_|l_Flow s
DBJECTID* | SCTG_2D | Equi Trade_Type | Mode | Total_Miles | Count| Average_Miles
4 1 1[0 D 6 17156.4599507 &1 211.808641
2 1|F D 4 311.100004 1 311.100004
3 1L o] ] 385.800005 3 128.600002
o4 16 m & | (0 out of 3 Selected)

{ Average_Commodity_Travel_Length_lI_Flow J

Tawe o x
H-1%- N5 0 E x

E 4
QBEJECTID® | 3CTG_20 | Egquipment | Tresde_Typa | Mode | Taal_Miles | Coanl | Avecsge_Miles -~
3 1 1 I B o T o
I 1D o 4 28024862537 Tl 403, 355955
k] 1D Kk T B4 155584 1 B4 155584 o
Mo 10w [ | (0wt of £ Selected]

Tawe o x
H-1%- NEB0F

E
OEJECTIO® | 307G 30 | Egquipment | Trsde_Type | Mode | Talal_Miles | Coant | Avecsge_Miles -
3 1 'I_ _I:l B 1] F3 1]
F 1B Kk T §937.333233 1 §937.333233
k] 1D o 4| 1TENMZIZFTII 242 S52.55773 W
T 1 v o [ | [0 out of 12 Selected)

Figure A-20 Average Commodity Il, IE, and El Flow Lengths
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A.4 Spatial and Economic Data Preprocessing Tool

Description

The following tool provides the following capabilities. First, if the option Estimate the
Disaggregate Zone Economic Indicator Shares is enabled, the tool will estimate the economic
indicator (employment, the value of sales, and sq. footage) shares of each disaggregate zone
NAICS 3-digit industry code. Second, if the option Estimate Disaggregate Zone Economic
Indicator Values is enabled, the tool will estimate economic indicator (employment, the value
of sales, and sq. footage) values by NAICS 3-digit industry code for aggregate and disaggregate
zones. Third, if the option Estimate using NAICS 2-digit industry code is enabled the tool will
estimate the economic indicator shares of each disaggregate/aggregate zone the NAICS 2-digit
industry code not the NAICS 3-digit. Fourth, if the option Estimate Disaggregate and
TRANSEARCH Zone Centroid Latitude and Longitude is enabled, the tool will estimate
centroid latitude and longitude for each TRANSEARCH and disaggregate zone. A schematic
overview of Spatial and Economic Data Preprocessing Tool inputs and outputs is shown in
Figure A-24. The output from this tool is used as input in: i) IO Accounts and Proportional Weight
Disaggregation Method Tool, and ii) IO Accounts and Regression Disaggregation Method Tool.
Next, we present example input file formats and data field names, types, lengths.

Example Input Files

¢ InfoUSA_Database.gdb/InfoUSA_Data (see Figure A-21)

e Spatial_Database.gdb/County_File (see Figure A-5)

e Spatial_Database.gdb/Disaggregate_Zone_File (see Figure A-22)

e Spatial_Database.gdb/TRANSEARCH_Zone_File (see Figure A-23)

Table O x
InfolUSA_Data
OBJECTID * Shape * | NAICS_CODE | ACTUAL_LOCATION_EMPLOYMENT_SIZE | ACTUAL_LOCATION_SALES_VOLUME| INFOUSAID | SQUARE_FOOTAGE_CODE
3 1] Paint 31151403 3 3060 419645455 [C
2 |Point 311591905 2 1214 420242650 |B
3 |Point 31181301 2 1094 419955070 | B

o4 1T om E (0 out of 1204 Selected)

Figure A-21 InfoUSA Data
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TABLE A-3 INFOUSA DATA FIELD NAMES, TYPES, LENGTHS, AND DESCRIPTIONS

Field Name Field Type | Field Length | Field Description
NAICS_CODE Long 8-digit NAICS Code
ACTUAL_LOCATION_EMPLOYMENT_SIZE | Long Employment
ACTUAL_LOCATION_SALES_VOLUME Long Sales Volume
INFOUSA_ID Long InfoUSA ID of
particular
establishment
SQUARE_FOOTAGE_CODE Text 17 Square Footage

*Make sure the field length for the SQUARE_FOOTAGE_CODE is one as the Spatial and
Economic Data Preprocessing Tool may give out the following error: Memory Error: cannot
allocate array memory

Table O x
NIRRT X
Disaggregate_Zone_Metwork x
OBJECTID * Shape * GEOID10 County | Shape_Length Shape_Area | »

» 1} Polygon 4702709550001 |47027 0.722208 0.010885

2 |Polygon 4702TNS550002 | 47027 0.361688 0012594

3 | Polygon 470Z2TNS550003 (47027 0.517096 0.009857 | w
4 1 » » [E]S | (©outof 6090 Selected)
iDisaggregate_fone Nehn.rurké]

Figure A-22 Disaggregate Zone File

TABLE A-4 DISAGGREGATE ZONE DATA FIELD NAMES, TYPES, LENGTHS, AND DESCRIPTIONS

Field Name | Field Type | Field Length | Field Description

GEOID10 Text 13 Geographic Entity Code for the Disaggregate
Zones

County Text 5 Geographic Entity Code for the Counties
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Table. o x
ERMERL LR

_Zone_Metwork X
OBJECTID * Shape* | Region_Name | Region | Shape_Length Shape_Area |
k 1| Polygon Zacatecas 351 21.358452 6379335
2| Polygon Mexico Other 355 1.685682 0228121
3 | Polygon Chihuahua 365 22609277 22890585 w

TR 1 % E (0 out of 741 Selected)

iTransearch Zone Nehmrorkél

Figure A-23 TRANSEARCH Zone File

TABLE A-5 TRANSEARCH ZONE DATA FIELD NAMES, TYPES, LENGTHS, AND DESCRIPTIONS
Field Name Field Type |  Field Length |  Field Description
Region_Name | Text 50 Region Name

Region Long Region Number
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Spatial and Economic Data Preprocessing Tool Inputs and Outputs

Infoll 54 Data County Fila ————— Disapgregate Zone Fila

e — .o |
i L L
- o
==
¥ |
e

et d—s -
- by Drnarerer | b ot i L i e e
L P o ] g s

B e =

T st ey ] e v obnd | ot el st sben

P S —

e y Transearch Zone File
=®

Cesapgrepate and Transsarch Zone Econamie Sharea by RAICE J-dga Disnggregase Fome Ecanamic ‘County Lewel Economin Values by
Gentroid Longitude and Latiuds Cotle Values by MAIS 2-digit Code AN T it Coue

Figure A-24 Spatial and Economic Data Preprocessing Tool Inputs and Outputs
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STEP 1

Open the newly added Freight Data Disaggregation Tool toolbox, select the Pre-processing
tool group, and lunch the Spatial and Economic Data Preprocessing Tool (see Figure A-25).

N Spebelang Econoemic Debs Pregrocesing oo - ju| x
B ILEA bz as Spatial and Economic Data Preprocessing Tool
I | &
W Counby PR
l | & The folnwing Fod feoveites the fallsing cagahBtes. Fest, iTihe cpmos 3
o [ oprgmgats Zuws Pl i Extimate the Disaggrogste 2o Ezanomic Indicator Sharcs i cnabled,
| = the taol will cstimate thz cronomk Indicator fomoicyment, thowakac of
L g b v Spnataal | el rnd sy, Cinatagin] Senes O s cs e ega s s MBS g
|—T-\!' wrdaley cunde o BARE J-dlpl il o serdion L eslanale s BAKS 2
L e digk cose ks enabind. Socond, K the option Ecfmate Dssggrogate Zong
[ [rm— Ecenomic Indicator Values ks enabizd the baol will estimase ooonamic
] sl mdieakor [mnphrmenl L wbes of ssles gl sg. Teotags} value by
] scpsarn Fouiage mA G ddgd dusbry sode o gpgrepede e vesgpregale s, b
I the option Extimate Clsaggragats and Transearch Zone Centroid
Latkude and Lorgitude |5 enadded thetoolwll estimata centrold
lstiiyd=and krgruds for each Trapsssech are desaprepabs rons, The
ok it fr thk el i UsRa 22 npUE i ] 19 Acconts and Praaamicnal
‘Welzht Ddsaggregation Method Tood, and 3} 1 Accounts and Ragr msion
Hsagaregation Method Tool
Hlii i Shechotis iy
= Edmate [ sagyegals 2 Aggeege 2one Bewiang kdvals: Shares dxmiond )
B g BACS gl ndualy code psond)
= Exirede Boondss ind cmor Yakeed |20 Each Mg pegate 0 Daggregme Zune Famionall
— Bt Disagaregals and Trarsaeoh Zone Cesoad Ladote and Longloze fopbana ]
Traneesnn Zone Tie facksead ¥
| | &
e Carpast Fobder E
L >
[o6 oot |owwmes. e | [ mave

Figure A-25 Spatial and Economic Data Preprocessing Tool
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STEP 2

Input path to InfoUSA™ database (.gdb/*) in tools input parameter InfoUSA Database (see

Figure A- 26).

*User should input the Info USA database in the format as shown Figure A-21. Also, user should
make sure that field attributes does not contain any empty cells, as tool may give out an error.

| _5_"_-_:.-_|-_ irid Econinr ala Piegiocess

Infultah Dalabase

[ nfolrma_Date
& Courty Ale

% Disaggregans Tone Pl

[
Disaggrecate Tore Spatial Tdentfer
[Taz
| E Emgloyment

el

b Sopere Fontage

= e

Senctal || Uinscloct A

Add vk

lv_’ Esimate Disaggregale io Agoregms Zone Economes indicatior Shares iopional
[T Estimate usig NAS 240l inchasiry cocke (npsunal)
[ Eslimate: Ecaramic bdinabor Values for Fach Agoregate and Maaggregate Zore

FEﬂ'nme Disaggregate and Transsarch Zone Caniroid Lvttude and Longhusde i

Irars==rch Zon= Fie (optons’) )

[ =1 &

% Cumput Foider =
I | 8

oK Careel Emdrormerts.., | | =< HideFelp

InfalUSA Database

Input InfallS5A business and consumer database file {gd™)

Toal Help

Figure A-26 Input InfoUSA database (.gdb/*)
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STEP 3
Input path to the geographic file containing study area counties with geographic entity codes

(GEOIDs) in tools input parameter Study Area County File (see Figure A-27).

,_i.'".l: N BT Jata e pr ey T

County File

| nfolisa, Dats | EE'__?

Cownty Fe |

[ Connny_File =B

i Dizaggregats fore Fle

I =l &
Tore lentfisr

| TAz e

Eranonic Indeatoes

| &1 Emplaymant

| B sales

| b sauare Foctage

Input study aress county file with geographic entity codes (GEOHOs)

seectal || Unselecral | Add vk

A Edfimale Disaggregale to Apgregata Zune Economic indeate Share (opiond)
[ Estimate usbng HAICS 2-dgh indusiny code (npfinnal)

i Estmate Ecomomic Indicator Valuss for Each Aggregets and Disaggregste Zore
| Esimate Disaggregste and Tranzearch Zone Cenirod Lattude and Longiude &
Trarmearch 2o Fie (optona)

g =l e

® Cutput Foider _
' | &

o Cancel | | Ewironmnents... | | << HdaHelp Toxd Help

Figure A-27 Input Study Area County File
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STEP 4
Input path to the geographic file containing study area disaggregate zones with geographic
entity codes (GEOIDs) in tools input parameter Disaggregate Zone File (see Figure A-28).

X' 5petial aid Ecenenic Distet Pregiocessinig T O M
InfolitA Datshess Disaggregate Zone Flle
[Infolis2 Do = &

County Fls mput study areas disaggregate zone file with geographic entty codes [GECHD:)
| Connty_File - E;
Cesgaegate Zone Sk
]Disnggr:gu‘be_gune_ﬁle :I E':
Disngoregate Tone Saatial fdenafier
| ThZ v
Eqnn:ifﬂ:m

| Emplment

[ Sales

[+1 =quare Footage

Select Al Lnselect A1 R Valae

[+] Estmate Crsaggregate 10 Aggregate Zore Economic Indicator Shares (apanal)
] Esamizte using HAICS 2-digt indusiry code joptional)

|| Esarmiste Ecoromz Indicstor Vaves for Each Aggegste and Csaggregate Tore
DEmrrdr[hmuud.tmd Trarssarch Zore Cevimed Lainuds and Longitude [t
Transearch Zone Fie (optonal)

I = e

® Custput Folder =
I | i

" Carwed |Erviranments. .. : <oHideHoly | Taal Help

Figure A-28 Input Disaggregate Zone File
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STEP 5
Select the type of disaggregate-level geographic zone in the tools input parameter
Disaggregate Zone Spatial Identifier (see Figure A-29).

(D_efc_wlt: TAZ)

_'];' Spabial and Ecorsimic Data Frepracessng Toal oy (] "
Tl 154 Ciabahnse: Estimate Disaggregate 1o Aggregate Zone
[Irfelst Dats = Economic Indicator Shares (optional)

County Fle o Select the apbion «f ihe user wanls to estimale
|CDIJI‘1'.'_\|I_FH ﬂ =] dsaggregate (0 agyregale zane econamic indicator
D Zore Pie shares
| Eveaggrecate_fone_File =] The owlpel fram ihe folomng cohon kil be vasd &8 mpul
i 10 Aceawnle end Propaanal Wesgh! Disagamgahon
<] Mathod Too!
{Defaut: True)

SaectAl | Umseci Al | Ak Vi
] Estimate: hsagoregale ta fogrgate Fore Econamic indiealor Shares (oplional)
] Estimate: using NAICS 2ol industry code funtianal
] Estimate Economic ndicaar vizkies ior Each Aggregate and Dhaggresate Zore foplinal]
—|EI1'.!= Dsagoregale and Traraearch Zone Centroid Lattide 2nd Longiuce joptional]

Tramsaanch Tong Fie (aptonal] e
I =1 |

% Dulpul Falder

Cancel | | Envronmerts. . {.ﬂl!ie Heb Toal el |

Figure A-29 Select Disaggregate Zone Spatial Identifier
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STEP 6

Select the economic indicator(s) by which the spatial shares will be estimated in tools input

parameter Economic Indicators (see Figure A-30).

(Default: All)

b and oo [ala Pregiacessn
! Spabal and B [ala Preg q Teal

= r 4

[l 154 Tatahase

[Irfctis Data =)
Caunty Fie }
[ Courey_Fie K| iB
Disscgragate Tone Fis

[ Ecaggreate_zone_fie =] e

Disacgregate Tone Spabial Identifier

SeectAl || UmeectAl | Ak e
=] Estimati: Dsaggrgale to Sogmgale Fore Ecancmic indieator Shares (oplional
] Eslimate using M&ICS 2ol industy code inatianal)
] Estimate Economic dicmar Wakies for Exch Aggregate and Dhaggregae Zone foptionad]

] Estimate Dhagoregale and Trarsearch Zore Cesrow Laude and Langhuce joptional]

Tranaaach Tane Fie (aptional) e
I =i ||

& Culpul Fokker
IR~

Cancd | | Envronmertis. . {%rlgiehd':-.

Estimate Dizaggregate to Aggregate Zone
Economic Indicator Shares (optional)
Select the aption if the user wanls to estimale

dsaggregate (o aggregale zane econamic indicator
shares

T owlpul fram e follarvig colion wi be vasd &3 ingut

i 0 Aceawnile end Propatana! Wesgh! Disegaregalon
Mathod Toal

(Defauit: Trwe)

Todlieln |

Figure A-30 Select the Economic Indicators
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STEP 7
Select the option Estimate the Disaggregate to Aggregate Zone Economic Indicator Shares

if the user wants to estimate disaggregate to aggregate zone economic indicator shares (see
Figure A-31).

The output from the following option will be used as input in 10 Accounts and Proportional Weight
Disaggregation Method Tool.

(Default: True)

I Spabal and Ecoraimu ala Fregraoessng Teal — (] 4
il 154 Catabise Estimate Disaggregate to Aggregate Zone
| Irfelisd, Tt = 2 Economic Indicator Shares (optional)
Courity Fie - Select the apbion o lhe user wanls to estimale
|Cnurc_\,l_F!e ;I =] dsapgregate (o aggregale zane econamic indicator
Disscgregate Tone Fiz shares
| Evsagaregate_fure_File =] e The owtpwd fram he fallorig oolion wad Be vasd &8 inpul
Disnagregate Zons Spatil identfer i 0 Accawnle end Propational Weght Disegaregahon
TAZ =] Mathod Tool
Eoorme: fcicatrs {Defauit: Truel
[ Empleryment
!Z L e T
|
Selpct AN Liressescl Al | Al Yaaie

@Eﬂi‘rﬂn [saggmgale o Aogregale Zore: Eoonomic: indicalor Shanes foplionaly
] Estimate uairg MAKCS 2ol industry ende fnntisnal)
EEIder: Economic: indicator Vakes ior Each Aggregate and Dhaggregate Zone foptional]

—|EI1'.:I= [sagoregale and Traresanrh Zore Centroit Lathde and Longhuce joptional]
Transeanch Jone Fie (opteal) 200
| =1 8|

% Duipul Falder

e O e —— P Tool Hel

Figure A-31 Select the Option to Estimate the Disaggregate to Aggregate Zone Economic Indicator Shares
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STEP 8

Select the option Estimate using NAICS 2-digit industry code if the user wants to estimate
based on NAICS 2-digit industry code (see Figure A-32).

The output from the following option will be used as input in 10 Accounts and Regression
Disaggregation Method Tool

(Default: True)

5 Spatial and Economic Data Preprocessing Tool — [m| X
InfoUSA Database Estimate using NAICS 2-digit industry code
[InfoUsa_Data =] @ (optional)
county Fle Sel ion if i by 2-digit NAICS

" - elect OPT.IOI"I if user wants to estimate Iglt
|County_F|Ie = @ codes, else estimation will be performed by the default 3-
Disaggregate Zone File digit NAICS code.
| Disaggregate_Zone_File LI IEI
Di regate Zone Spatial Identifier (Default: false)

TAZ v
Economic Indicators

Employment

Sales

Square Footage

| selectal || unselectal | Add value

Estimate Disaggregate to Aggregate Zone Economic Indicator Shares (optional)
imate using MAICS 2-digit industry code {optional)
Estimate Economic Indicator Values for Each Aggregate and Disaggregate Zone (optional)

[] Estimate Disaggregate and Transearch Zone Centroid Latitude and Longitude (optional)

Transearch Zone File (optional)
% Output Folder

| | &l

I oK I | Cancel | |Erwironments... | | << Hide Help | | Tool Help ‘

Figure A-32 Select the Option to Estimate using NAICS 2-digit industry code
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STEP 9
Select the option Estimate Disaggregate and TRANSEARCH Zone Centroid Latitude and

Longitude if the user wants to estimate disaggregate and TRANSEARCH zone centroid latitude
and longitude (see Figure A-33).

The output from the following option will be used as input in 10 Accounts and Regression
Disaggregation Method Tool freight distribution option using the Gravity model.

& Spatizl and Economic Dats Preprocessing Tool - 0O x
[rSalsa Catshass Estimate Disaggregate and Transearch
[irtenrin pata =] 2 Zone Centroid Latitude and Longitude
County Filz {opticnal)

[ cauray_Fae = Select lhe option if the wser warts o eslimate
Disaggragate Tone Fi= dismggregale and Transearch rane canbiod latilude and
| caggregate_Zone #io x| = bongetude
Ctsaggregate Zone Spatisl Iderffier The culput fron e fodownmg opiran will be uzed as vpu!
TAZ | in 10 Accounis and Regression [isapgregahion Method
Ecoroic Fwicators Too! freighf aisimbuhion ophion using the Gravify modse!
] employrent
[ Gakes
[+7] square rocesce
Sginct A Linseiect Al Acd ake
7] Estmste Dusaggregabe to Apgregaie Zone Sconomic indicabor Shanes (ootioral
] Extimste umng HAICS 2igh rdusTy cods jepooral)
] Ertimstn Enorom ndicator Vsbse for Fach Aggregaeie and Dieaggmegsts Tore (pplonal)
@-ﬁmﬂu aggregala ad Trareeans fore Dentred Lalinagn and Longies joplonaly
% Trameach Fune Fie (aptional] -
I =2 e
& Dilpul Folder
=

II' Cancel Erviirorarents.. - < Hike Hilp Tool Halp

Figure A-33 Select the Option to Estimate Disaggregate and TRANSEARCH Zone Centroid Latitude and
Longitude
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STEP 9.1
Input geographic file with TRANSEARCH database zones in tools input parameter

TRANSEARCH Zone Geographic File (see Figure A-34).

X “ostisd and Econami: Data Preprecessing Tagd

Ifousia Datshase Output Folder

[ Infallsa_Data =l Select the autput feldar whare the procassad fes will ba
County Fle autpubied

[ Cowmy Fie = 2
Disaggregate Jone Fis

| Diszggregate Zone File = B
Lisagoregabe Zone Spatial tdentfer -
[Taz “
Eronaomic Indicainrs.
H Emaloymeni
[ ales

A Sgpsre Foctage

Zelect Al Liressdect &1 B Vel e
E- Estimate Disagonegate to Acg=om= Zone Ecoromc ndcater Shares (optional)

[ Estrnate uemng NACS 2digl mdustry cade foptans)
|1 Ertimale Ecorums dwabor Yahies for Bach Aggregate and Disaggregats fore loplonsl]

el Bstimats Dinaggragata and Trarsserch Zone Conteia Lt and Lengtuce Eptonsl)

Transesrch Inne Fike (pptoral)
merwr\ch_Eun:}il: ;I E-
% Dutpul Folder
| b
[ o | cawe |[Ewemess. || ccrdeey | [ TodHes |

Figure A-34 Input TRANSEARCH Zone Geographic File
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STEP 10

Select the output folder where the processed files will be outputted in the tools input
parameter Output Folder (see Figure A-35).

&7 Spatial and Economic Data Preprocessing Tool — m} x

InfoUSA Database Output Folder

[infoUsA Date = IEI Select the output falder where the processed files will be
County File outputted
ICounty_FiIe ;I IEI

Disaggregate Zone File

IDisaggregate_Zone_FiIe ;I IEI

Di regate Zone Spatial Identifier
TAzZ v

Economic Indicators
Employment
Sales
Square Footage

| selectal || Unselectal | Add Value

Estimate Disaggregate to Aggregate Zone Economic Indicator Shares (optional)
Estimate using NAICS 2-digt industry code (optional)
Estimate Economic Indicator Values for Each Aggregate and Disaggregate Zone (optional)

Estimate Disaggregate and Transearch Zone Centroid Latitude and Longitude (optional)

Transearch Zone File {optional)

ITransearch_Zone_FiIe ;I IEI

+ Qutput Folder

[ output | IE'

0K | | Cancel ‘ |Enwonmems... | | << Hide Help | | Tool Help

Figure A-35 Select the Output Folder
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STEP 11

Once all required parameters are inputted, press OK to execute the application. The ArcGIS
application invokes a task completion window, which reports the status of each task (see Figure
A-36). Also, processed outputs (disaggregate to aggregate zone economic indicator shares (see
Figure A-37), aggregate zone economic indicator values (see Figure A-38), disaggregate zone
economic indicator values (see Figure A-39), and Disaggregate and TRANSEARCH zone centroid
latitude and longitude Tables (see Figure A-40) will be imported to ArcMap display.

Spatial and Economic Data Preprocessing Tool n
competed
<< Details

[ close this dialog when completed successfully

~
Loading Input Data
Joining InfolUSh Business Establishment Attributes with County Features Using Intersect
Relationship
Joining InfolUSA Business Establishment Attributes with TAZ Features Using Intersect
Relationship
Estimating the TAZ to County Employment Shares by HAICS 3-Digit Industry
Estimating the TAZ to County Employment Economic Valueses by NAICS 3-Digit Industry
Cutputting the TAZ to County Employment Shares by HAICS 3-Digit Industry
Cutputting the TRZ and County Employment Values by NAICS 3-Digit Industry
Estimating the TAZ to County Sales Shares by NATICS 3-Digit Industry
Estimating the TAZ to County Sales Economic Values by HAICS 3-Digit Industry
Cutputting the TRZ to County Sales Shares by HAICS 3-Digit Industry
Cutputting the TAZ and County Sales Values by NAICS 3-Digit Industry
Estimating the TAZ to County Square Footage Shares by NAICS 3-Digit Industry
Eztimating the TAZ to County Sguare Footage Economic Walues by NAICS 3-Digit Industry
Cutputting the TAZ to County Sguare Footage Shares by NAICS 3-Digit Industry
Outputting the TAZ and County Square Footage Values by NAICS 3-Digit Industry
Estimating TAZ Zone Centroid Longitude and Latitude
Estimating Transearch Zone Centroid Longitude and Latitude
Cutputting the TAZ and County Zone Centroid Longitude and Latitude
Data Processing Complete
Completed script Spatial and Economic Data Preprocessing Tool... hd

Figure A-36 Spatial and Economic Data Preprocessing Tool Performance Task Window
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Table
ﬁ;

.- x
TAZ to_County_Shares_by_Employment ®
oBJECTID* | TAZ | County | NAICS 11 | NAICS 21 | NAICS 22 | NAICS 23 | NAICS 31 | A
3 E 47003 0.05 0 0| 0002941 )
210 |47003 ] 0 0| 0017647 ]
3|100 |47013 ) 0| 0.180217| 0027244 )
4[1000 |47121 0.086957 0 o 0050505 )
51001 |47121 0.043478 0 o| 0030909 0| v
< >
T 1+ » ([E]™ | (©out of 3203 Selected)
| TAZ to_County_Shares_by_Employment |
. | I B x|
G- |- B 0 o %
TAZ_to_County_Shares_by_Sales ®
OBJECTID® | TAZ | County | NAICS_11 | NAICS_21 | NAICS 22 | NAICS_23 | NAICS_31 | A
L 11 [47003 0.042302 0 0| 0005426 0
2[10  [47003 i} o 0 0.0 404 ]
3(100 |47013 0 ) 0.22968| 0.032787 0
4[1000 |47121 0.0898489 0 0| 0.2sssez )
51001 |47121 0044524 i} ol 0184178 | w
< >
TR 1T % B3 | (0 out of 3283 Selected]
| TAZ _to_County_Shares_by_Sales |
Table 0000 8 x
- - R B X
TAZ_to_County_Shares_by Square_Footage x
OBJECTID® | TAZ | County | MAICS_11 | NAICS_21 | NAICS 22 | NAICS_23 | NAICS 31 | A
, ok 47003 0071672 ) 0| 0.001546 0|
210 |47003 0 0 0| 0.018547 D
3(100 |47013 0 0| 0232558| 0.037578 0
2[1000 47121 0.03125 ) 0| 0294118 0
51001 (47121 0.03125 0 0| 0.178471 0| w
L4 >
14 A4 1 M :E | (0 out of 3283 Selected)

| TAZ to_County_Shares_by_Square_Footage |

Figure A-37 Disaggregate zone to county shares by economic indicator and NAICS 3-digit industry code
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L LY

County_Level Employment_by MAICS 2D

I

4

1 % M E (0 out of 95 Selected)

l County_Level_Square Footage by MAICS 2D ]

OBJECTID® | County | NAICS 11 NAICS 21 NAICS 22 MNAICS_23 NAICS_ 31
k 1147001 54 94 295 1709 43
2| 47003 160 27 275 630 1263
3| 47005 16 27 51 234 203
4| 47007 a3 a o 107 0
547009 455 42 163 2780 493
£ >
4 4 1T & M & | (0 out of 95 Selected)
l County_Level_Employment_by MAICS_2D !
Table =R
- B B O X
County_Level_Sales by NAICS 20
OBJECTID®* | County | NAICS 11 MAICS_21 HAICS 22 NAICS_ 23 | NAICS 31 | »~
» 1147001 56810 20422 320574 400455 8675
247003 30613 7051 1085815 170251 315522
3| 47005 3883 11314 468577 20483 12504
447007 16574 1331 ] 32144 0
547005 92019 12581 126319 718657 147868 (v
< >
44 1T % M E (0 out of 95 Selected)
| County_Level Sales_by_NAICS_2D |
O x
- @ X
County_Level_Square_Footage by MAICS_2D
OBJECTID * County | NAICS 11 NAICS 21 NAICS 22 | MAICS_23 NAICS_ 3
k 147001 151250 133750 208750 1542500 27500
247003 366250 75000 192500 208750 135000
3| 47005 453750 100000 50000 232500 41250
4 47007 195000 25000 0 122500 ]
547009 332500 156250 237500 2788750 285000
£ >

Figure A-38 Aggregate Zone Economic Indicator Values by NAICS 3-digit Industry
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Teble o x
o RS X
TAZ Level Employment_by NAIC5_2D
OBJECTID* | TAZ | County | MAICS 11 | NAICS_ 21 | NMAICS 22 | NAICS 23 | NAICS 31 | ~
» 111 |47003 8 0 0 2 0
2|10 47003 1] 0 (1] 12 0
31100 (47013 [ ] 35 7 ]
411000 |47121 2 0 o -3 1]
511001 47121 1 ] [i] =] D|w
€ >
o 1 ¢ M - {0 out of 3283 Selected)
TAZ_Level_Employment_by_MNAICS_2D
Teble a x
EHLELT R
TAZ Level_Sales_by _NAICS_2D x
OBJECTID® | TAZ | County | NAICS 11 | mAICS 29 | Nalcs 22 | Naics 23 | NAKCS 31 | &
13 11 47003 1285 0 0 524 ]
2110 47003 0 0 o 233 ]
3100 47013 ] [1] 39580 4004 0
411000 (47121 418 [i] ] 5645 0
51001 (47121 208 o] 0 3626 0| v
£ >
T 1 b n - {0 out of 3283 Selected)
| TAZ Level_Sales by NAICS 2D
Teble ox
o B By Y x
TAZ Level_Square_Footage_by_NAICS_2D X
OBJECTID* | TAZ | County | NAICS 11 | NaICS 21 | NaICS 22 | NAICS 23 | NAICS 31 | A
] 1M1 47003 26250 o 0 1250 0
2110 147003 [i] Li] 1] 15000 i ]
3100 [47013 ] 0 S0000 22500 0
411000 (47121 1250 [1] i 25000 0
| i} S11001 (47121 1250 0 0 15000 0w
£ >
TR 1 M - (0 out of 3283 Selected)

TAZ_Level_Square_Footage_by_MNAICS_2D

Figure A-39 Disaggregate Zone Economic Indicator Values by NAICS 3-digit Industry
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o R © @ X
_Zone_Centroid_Longitude_and_Latitude
oID* | Shape® | Region | POINT_X | POINT_Y A
3 1} Point 391 -102697571| 23315674
2 |Point 350 -102.75531 | 23.126882
3 |Point 365 | -106.444275| 28.303101 W

TR 1 % b E (0 out of 741 Selected)

lETransearch Zone Centroid Longitude_and Latitude?]

Table
ERAE- AL L1 HERE
id_Longitude_and_Latitude

olp * Shape * GEOID10 POINT_X POINT_Y A
3 1§ Point 4702709550001 -05.426352 | 35.586121
2 |Point 47027MS550002 | -B85.382871| 3655188
3 | Point 47027MS550003 | -B5.517212| 35481508 W

TR 1 % b E (0 out of 6090 Selected)

{TAZ Centroid Lengitude and Latitude?]

Figure A-40 Disaggregate and TRANSEARCH Zone Longitude and Latitude
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A.5 10 Accounts Supply and Use Table Conversion Tool

Description

The following tool converts the Bureau of Economic Analysis (BEA) Input-Output Accounts (10)
Supply and Use Tables from the 10 industry to NAICS 3-digit or 2-digit codes using a crosswalk
Table provided BEA. In addition, the tool provides the option to convert the annual Gross
Domestic Product (GDP) to the shares of commodity-producing and using industries by
proportionally weighting. The tool also gives an option to adjust the commodity-producing and
using industry shares by setting a minimum percentage value of how much each commodity-
producing and using industry should contain. A schematic overview of |10 Accounts and Use
Table Conversion Tool inputs and outputs is shown Figure A-44. The output from this tool is
used as inputin: i) IO Accounts and Proportional Weight Disaggregation Method Tool, and ii) IO
Accounts and Regression Disaggregation Method Tool. Next, we present example input file
formats and data field names, types, lengths.

Example Input Files
¢ 10_Accounts_Database.gdb/Supply_Table (see Figure A-41)
¢ 10_Accounts_Database.gdb/Use_Table (see Figure A-42)

e Crosswalk_Table_Database.gdb/I0_Code_to_NAICS_Code_Crosswalk_Table (see Figure A-
43)

Tahle O =
Supply_Table =
OBJECTID* | Code | Commodity Description 10 111140 | 10 111180 | 10 111200 | 10 111300 | 10 111400 | &
» 1]111140| Qilseed farming 42263 0 0 0 0
2|1111B0|Grain farming 0 89521 0 0 0
3111200 |Vegetable and melen farming 0 0 14338 0 O] w
£ >
TR T m E (0 out of 406 Selected)

Figure A-41 10 Accounts Supply Table
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Table i
ERLE N L EE R
Use_Table x
OBJECTID* | Code | Commodity Description 10_1111A0 | 10_1111B0 | 10_111200 | 10_111300 | 10_111400 | ~
3 1]111140| Qilseed farming 2507 145 4 0 0
2 (111180 Grain farming o T3 o 0 0
3111200 |Vegetable and melen farming o o 909 8 O w
£ >
o4 1T om E (0 out of 414 Selected)
Figure A-42 10 Accounts Use Table
TABLE A-6 SUPPLY AND USE TABLE DATA FIELD NAMES, TYPES, LENGTHS, AND DESCRIPTIONS
Field Name Field Type  Field Length  Field Description
Code Text 6 IO commodity code
Commodity_Description ~ Text 100 IO commodity code description
10_Code Long IO commodity code of supplying or
using industry
Table s
G- hahy Ol x
10_Code_and_MAICS_Code_Crosswalk_Table *
OBJECTID * 10 Code 10 Code Description Related 2012 NAICS Codes NAICS 3D ~
3 1) 111140 Dilseed farming 11111-2 111
2111180 Grain farming 111136, 11118 111
3111200 Vegetable and melon farming [1112 111 vl
4 4 1+ w E (0 out of 409 Selected)
{10 Code_and NAICS Code Crosswalk_Tablei|
Table o=
AR AL SR
10_Code_and_NAICS_20_Code_Crosswalk_Table x
DBJECTID® 10 Code 10 Code Description Related 2012 NAICS_ZD I
3 11111140 Dilsead farming 11111-2 11
LT 21111180 Grain farming - 111136, 11118 1
3111200 ‘Wegetable and melon farming 1112 11 e
P 1+ n E (0 out of 400 Selected)

| 10_Code_and MAICS_2D_Code Crosswalk_Table |

Figure A-43 10 Account Code to NAICS 2- and 3-Digit Code Crosswalk Table
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TABLE A-7 10 AccouNT CoDE TO NAICS CoDE CROSSWALK TABLE DATA FIELD NAMES, TYPES, LENGTHS,
AND DESCRIPTIONS

Field Name Field Type | Field Length |  Field Description

10_Code Text 6 IO commodity code
10_Code_Description Text 100 IO commodity code description
Related_2012_NAICS_Codes Text 35 Related NAICS codes

NAICS_3D or 2D Long 3-digit or 2-digit NAICS code
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10 Accounts Supply and Use Table Conversion Tool Inputs and Outputs

I Rzeounts Supply Table 10 Accounts Use Table

10 Aceoumts Industry Code 1
MAICE 2-D3IT Code Crasswalk
Tabda
| s e

n

rlv-:-q-uu-m.

=
3

| ¢ e e T s e

o i Ry o e A S

Fiswii

- il

e b

# 3 P el 1 i
o, B 0, Bl B el i

Supaly Table Corverted o MAIGS 2-DIGIT Use Tabdée Converted to MAICS Z-0D1GIT
Code and with Mimimum Parcent Shares Code and with Minimum Percent Shares

Figure A-44 10 Accounts Supply and Use Table Conversion Tool Inputs and Outputs

54



STEP 1
Open the newly added Freight Data Disaggregation Tool toolbox, select the Pre-processing
tool group, and lunch 10 Accounts Supply and Use Table Conversion Tool (see Figure A-45).

B sy wallhs Db Cim e bed L =

4 30 sz Sk Tk 103 Aceaunis Supply und Uss Tabls Conmmion Toel
R

0 somT ks Cow VAR Code Conmak Tk e ( The faollowing tool converts the Bureau af Economic Analysis (BEA)
B Inpul-Cutpul Accounts (10} Supply and Use tables fram the 10 induskry
to NAICS 3-digit or NAICS 2-digit codes (If aption to estimate using NAICS
2-digit code is enabled) using a crosswalk table provided BEA, In
b e R addition to pravided aption to convert the annual Gross Domestic
P R R e e Product (GDF) to the shares of commodity-producing and using
e - industries by proportionally weighting, the tool alse gives an option to
[ L1 acjust the commodity-praducing and using industry shares by setting a
minimum percentage value of how much each commodity-praducing
and using Industry should contaln. The cutput fram this tool 15 used as
input ing i) 10 Accounts and Proporticnal Weight Disaggregation Method
Toal, and i) |0 Accounts and Regression Disaggregation Method Toal,

~\

s e g /ST g8 iy pede fgtor ol
" Carprat B ot e g mal v i 1 LA i

Sirale © foocurts Soxey i L Dwrodty Crouag ed Cry e Sheoy boden

This toclbox was part of a project funded through the State Research
and PIahrEing{EFR} Program by the Tennessee Department of
Trampmauun ITDDT} and the Federal H]ghwaﬂumwmmmhmvtﬁe
Freight Mobility Research Institute [FMRI) USDOT University
Transpartation ﬂEnf.pt,'.Eﬂﬂ'ﬂ'lEﬂ'l!il Engirmenng Department at the
University of Memphis [CED-UoM) under RES2019-14; Research Project
Title: Comprehensive Planning Guidebook for Commedity and Freight
Maovement in Tennessee,

Developers: K. Pujats, M. M. Golias, 5, Mishra. The University of
Memphis, Departmeant of Civil Engineering

Date: 2021

= J

- e [ [k e Tk

Figure A-45 10 Accounts Supply and Use Table Conversion Tool
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STEP 2
Input BEA Input-Output Accounts Supply Table in tools input parameter 10 Accounts Supply
Table (see Figure A-46).

X 10 Accownts Suaply end Uze Tanle Conversion Toa L
10 Acounts Suoply Tabke - 10 Accounts Supply Table
[Supst_Teule Bl

L e T I¥ Ingrat Inprut-Chutput Accounts Supply Lable
I =] |8

10 Auceunls Feisiry Cock b NALCS Coxde Crcesseah Tabie o
| =l g
] Bt e i WA 2l ey et fskionsa)

[l Carrenet 3 Bernoris Supply ard Uks Taohe b NATS Code plioral)
Evtnain U Av o s Suqely arad Llie Commadily Prodosng el Usiea- ok sby Shaes ieilional)
[] Entionater €3 Aeconts Sapoky and Liss Cammeslly Sreducing o Using sy Shares wil 3 Mirimon: (2ol Shana fopond]

Mewmum (%) of Commuodity Produong and Usang Industry Share {opdonal]

[ v
% Oubn Fokier
| | &3]
[ e || coxd | |Emwormenis. || =<t Twitdn |

Figure A-46 Input 10 Accounts Supply Table
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STEP 3
Input BEA Input-Output Accounts Use Table in tools input parameter 10 Accounts Use Table
(see Figure A-47).

X 12 Accourss Supply and Lse Tebie Conversion Too | =
B Accounie Sy Tabd ot 10 Accounts Use Table
| Suph_Tabie &
0 Acoutts e Fable niput Inpes-Cntpet Accounts Use 1sbla

[Usz Table ] =

0 00 Aceenints Tndusdry Caer lo NATCS Code Crossaak Talia
| =B
LI Ertrete summe uawng HAKS Pt eiustny coce kphral )

EACorvent 10 Aocoums Suppy amd Use Tablestn HMAICE Code aptomal

ot K feronta Soppty sl Lo Cnoeveedly Peodueing and Ldog bl Shai pgoona

] Extrrate K3 Bocourts Supply and Ues Commeddy Prducing snd Usng dustne Shares wih @ Bineum (55 of Shanes. opsora’
rmﬁ]ﬁﬂmly%ﬂ.&qrﬂUF‘g}ﬁuﬁhlew |
i) -
% CutputFalder

I 8=

o™ Cocel | [Emroomeis. || Hidesi | Todtel |

Figure A-47 Input 10 Accounts Use Table
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STEP 4
Input BEA Input-Output Accounts industry code to NAICS 2-digit and 3-digit code crosswalk
Table in tools input parameter 10 Accounts Industry Code to NAICS Code Crosswalk Table
(see Figure A-48).

[ & 10 Accounts Suppiy and Use Table Corwversion Tool L
[0 Azzoirts Supoly Tabie 10 Accounts Industry Code to
[ Seanply_Table = e MAICS Code Crosswalk Table
[0 Accoinks Lise Tahie ; 4 s ind
- —a Input nput-Output Accoums industry cocs
[ Vee Table =B 10 MAICS 3-digit codé crosswalk table
[0 Aocoungs Tndhatry Code 1o MAICS Codle Croasmnlk Talke -
[ 19 Cede_smd_MAICE 20 _Code_ Crasswalk_Takle = &

T Esfimiati s asing WAKS Fdigh incuste codia foprianal]
Cnnvet K Assainbs Sopply and e Tabios %o W0 Cada japfonal]
Ealinate K fextunla Sapepy and Loe Dosnnclty Prediaeng and Leing indoaln Sharmsy feptonal]

] Eslimate I3 fecnunts Sopply and Use Comrindly Prcucing and Liing industy Shases with 2 Misknum {20 of Shares splicnal)
Mairms [ of Corncadily Prachicag and L [rdkmlry Shaee {oplional)

Vl

e Curlput Fobder
=

ci-é -mr-.ce-l Srrarementy., . ; cc.n-hehe.m TwHe-h

Figure A-48 Input 10 Accounts Industry Code to NAICS Code (2D or 3D) Crosswalk Table
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STEP 5

Select the option Estimate shares using NAICS 2-digit industry code if the user wants to
estimate the shares using NAICS 2-digit industry code (see Figure A-49).

3; 103 B e pwints Sepply arel Use Table Corrersian Todl

- O x

PO Aczzwnta Supply Tabke

[Seaply_Teble =] E

0 Ao b L Tabke |
| Wze_Takle ] 5
160 Accentn Tacistry Cocke t HAICS ke Crorssali Talve A
10 Code_and_NAICS 20_Cnde Crosswsik_Table = &

() Estimane shoma vaing NAICS 2458 sty zode fastara)
Corvwes 10 Socounts Sunphyand Use Tabies to WAICS Code= (ootionalj
Estman= 0 &cooumts Supply and Ls= Comnodiy Produong e Usng Indumiry Sharss jopaional)

] Ertwrazs 00 Aot Supply and Uee Connodty Preducrg ard Ueng industny Shares vk 8 Mremure (0ol Sherse (ootional

% Uurtput Solder

(o] e | mwmamnens, || <cnieren

Estimate shares using MAICS 2-
digit indusiry code (optional}
Select option if user wants 1o estimabe by
2-dgit NAICS codes, alss estimation wil be
paramed by the aefault 3-digit HAICS
coda.

(Dafauif- false)

Todbda |

Figure A-49 Select the Option Estimate shares using NAICS 2-digit industry code
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STEP 6
Select the option Convert 10 Accounts Supply and Use Tables to NAICS 3-digit Code if the
user wants to convert IO Accounts Supply and Use Tables to NAICS 3-digit code (see Figure A-

50).
B 10 Accounts Supply ared Use Table Corersan Teal - =] b4
113 oo ks Siopdy Tabike - Estimate shares using MAICS 2-
| Sumply_Teble =] g digit industry code (optional}
101 Al Lbie Tabde
[tie bk B [y Select option if user wants to estimabe by
i = 2dgit HAICS codes, alse estiration will be
[0 Aceunis Toduetry Code bn MAICS Code Crivssa: Tabie Lt parfamed by the default 3-digit NAICS
|10 Coce_ard_WAICS_ZD_Code_Crosswelk_Table & coca.
o] Estimanz shoves using NAICS 2digh incusiey code iantonal) {Dlafait- faimz)

@m‘-‘eﬂ: D Bccounts Supply and Ul Tabies fo MAICS Code footional)
Estran= i Acooums Supply and Lss Comnodiy Produong e Usng Indostry Sharss joprorali

1] Extwrae i3 Accoumts Supply and Ues Connadiy Producing and Ueng Industny Shares vith & Miramur (ol Shares (ootional

10 |
% Dutput Folder

E Concel | |Enwronmenss... | | a=iade e Todliiga |

Figure A-50 Select the Option Convert 10 Accounts Supply and Use Tables to NAICS 2-digit Code
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STEP 7
Select the option Estimate 10 Accounts Supply and Use Commodity Producing and Using
Industry Shares if the user wants to estimate 10 Accounts Supply and Use commodity-
producing and using shares by NAICS 3-digit code (see Figure A-51).

(Default: True)

X710 Avcounis Supply and Lhe Table Comversan Tool = (] =
10 Accorks Supply Tabl Estimate 10 Accounts Supply and
[Euppty Table -1 & Use Commodity Producing and
110 Acroumiz Lse Table Using Industry Shares (optional)

-
e Teie = = Salect the option # 1ha user wams 1o
10 Acoounts Incustry Cade 2 NAICS Coce Crossesk: Toe eslsnabe 10 Accourds Supply and Use
[I2 Code ard MAICS Code Crosswalk Takie - B commadily-producing and using shams by
HAICS J-digit code
[+ Satimanie: shares wing NACS 2Bl induslry cede dptienal] l:l
[Chofaull. Tras)
[ Cormven 10 Bezounis Supphy and Uss Tablerta B&LS Codwe fapbhonsl)
£ eatimts 1 Accounts Suoch and Lse Commodty Praducing and Using industy Snare jostional)
St T Accnorts Sogply aned Lps Cammaoslly Pmghosng and Lsng ndhseby Sreves witl & Serenom (23 od Thares inphonal)
i (% of Cosvnediny Producieg and Ling Industy Share fopdonal)
% DTt Folder
| &
[ || coesl | [Eveoemen.. | <tboerds | | Todbep

Figure A-51 Select the Option Estimate 10 Accounts Supply and Use Commodity Producing and Using
Industry Shares
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STEP 8
Select the option Estimate 10 Accounts Supply and Use Commodity Producing and Using
Industry Shares with a Minimum (%) of Shares if the user wants the converted 10 Account
Tables to NAICS 3-digit shares to be proportionally adjusted to contain a minimum of a selected
percentage of commodity-producing and using industry shares (see Figure A-52).

& 10 Accounss Supply and Use Table Conversion Tocl - ] b4
11 Acrourts Supdly Fable Estimate 10 Accounts Supply and
[ Suppiy Tabie =] g2 Use Commedity Producing and
10 Abroirs Uee Tabke Li_!ing Industry Shares with a
[z Tale = IE Minimum (%] of Shares [optional]
:u st i e Ml ke e Select the opion if the user wants the
10 Code and MAICE Code Crosswalk_Table =] g convertsd 10 Accours tablas 1o MAICS 3-

digit shares to be proporionally aciusted 1o
cantain a mirimuem of 3 salacted
parcantaga of commodity-producing and
uging incusby shares

| Bstimale sharme wsng MAILS 2<ipl ndusry code plond]
E Corverl K Aszviria Supply ared Les Tables Io NAICS Cada foplanal]
Satitiabe K1 Asnn s Supnly and Lse Cammodly Prodocing and Lising industry Shares fnotfanal

(f)Etimate 10 fecounts Supciy ane Lse Commedty Producing and Lsing indusiny Shares wih a M £3] of Shares japtional]
& Mikmum (%) of Commadity Frocusing and Lisng Sndustry Share (aptional)

]
% Cutput Foider

I =

Concd | [Envioenenta. . | | o Hate Heln | Tedbek

Figure A-52 Select the Option Estimate 10 Accounts Supply and Use Commodity Producing and Using
Industry Shares with a Minimum (%) of Shares
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STEP 8.1
Select the minimum (%) of commodity-producing and using industry share in tools input
parameter Minimum (%) of Commodity Producing and Using Industry Share (see Figure A-

53).
& 10 Accounts Supply and Use Table Conversion Tool u kS
[ Acrrmants Supyly Ttk o Minimurn (%) of Commodity
[ Supphy_Teble = & Producing and Using Industry
10 ccounts Lise Tabie o2k Share [optional)
| el =& Sedarl the minimurm (%) of commadily-
[0 Aczounts Industry Code oo MAICE Code Crosswalk Tabke producing and vsire industry ahare
[0 Coce_anc MAICE Code Crosowalk_Table = & e

FA Estimare: shares wsing NACS 2 dige indusiry code optional)
A Cormet i Accourts Supoly =nd Ues Tables o MAKCS Cods (mpbonsl)
Estivate 101 Accarls Sty aned Usa Commedity Prodiicees ad Ling reduilsy Shancd opd b

EACstirare 10 Aocourts Supply and Lse Commedty Freducing smd Lisng Industyy Shanes with a Minimun 1% of Shams foobionall

Fnrrum {75} of Commedity Produdng aed Usng industry Shans fopbonal)
[] -
& Chibjurt Foktir =
| | &
[ ]| comel | |Enwomensa. || ssiwieries | Todiek

Figure A-53 Select the Minimum (%) of Commodity Producing and Using Industry Share
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STEP 9
Select the output folder in the tools input parameter Output Folder, where the processed
Input-Output Account Supply and Use Tables will be outputted (see Figure A-54).

10 Bccounts Supply 2nd Use Table Comversion Toal O *

10 Accounts Suppiy Table . Output Folder
[ Supply_Takde =l 'EEI

10 Acmounis Use Table

Zalect the outpul Tolder where the
procassed Input-Outpet Account Suepply

= | ¥

JUze Tabre = =] and Use tables will be outputted
10 Accounts Industry Code o MAZZS Code Crossvealk Table I

|ID_En-d:_md_NNES_EU:I:_Emsmqu_TuhI! _:J EI

|:] Estimete shares usng MAICS 2<bg ncustry code faptonsl]
[l Corrvant 10 Accoums Suppy and Lse Tabkes to NAICS Coda foptiona
Exirreste 10 Acooums Supoty and Use Commcdity Procumng and Lhing reousin Shanss foplicnal)

EEdrndu KD Aoyt Supply s Use Conmmedily Praduing and Leag Induslny Shares wilti & Bnanum (of Shares (oolionsl]
Mirimum (%) of Comrodiby Produucing and Lsing Industry Shars {sptional]

N x]

Ot Falder =y

[ o 1=
[oe ]| cool owonmes. | condeten | | s

Figure A-54 Select the Output Folder
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STEP 10
Once all required parameters are inputted, press OK to execute the application. The ArcGIS
application invokes a task completion window, which reports the status of each task (see Figure
A-55). Also, processed outputs (Converted |0 Accounts Supply and Use Tables to NAICS 3- digit
code (see Figure A-56) and 10 Accounts Supply (see Figure A-57) and Use (see Figure A-58)
shares will be imported to ArcMap display.

Completed | |

[]Close this dalog when comoleted successfully

Loading Input Data
Conwverting I0 Account Supply and Use Tables to WAICS 2-Digit Code

Converting IO Account Tables to HAICS 2-Ddigit Shares to be Froportionally Adjusted to Contaln
a Mimimum of a 10 Percentage of Commodity-Producing and Using Induscry Shares

Converting IO Account Supply and Use Tablea to HAICS 2-Digit Code

Convercing IO Account Tablss ©o HAICS 2-Ddgit Shares to be Froportionally Adjusted to Concain
a Minimum of a 10 Percentage of Commodity-Producing and Using Induscry Shares

Data Processing Complete

Completed script IC Rocouncs Supply and Use Table Conversiom Tool...
Succeeded at Sun Sep 26 15:25:18 2021 (Elapsed Time: 3.€1 seconds)

Figure A-55 10 Accounts Supply and Use Table Conversion Tool Performance Task Window
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O x
CERAR - TAE - R
oly_Table_Corverted_to_NAICS_2D ®
o | maics 20 | NaICs 11 | waics 21 | naics 22 | NAICs 23 | MAICS 31 | NAICS 32 | MAICS 33 | NAICS 42 | &
[ o n|_eseez 0 © o [ ]
1 Z1 [ 546329 B4 ] ol 4142 b 0
2 22 0 ] 424055 i ] o ] o w
£ >
"o 1 M E (0 out of 22 Selected)
| Supply_Table_Converted_to NAICS_2D |
Tble =R
LR
Use_Table_Converted_to_MAICS_ 2D x
oo | Naics 20 | NAICS 11 | WAICS 21 | WaICs 22 | MAiCs 23 | NAICS_31 | MAICS 32 | MAICS 33 | NAICS 42 |
e[ 1 11 57872 138 0 55 285755 44851 972 2021
1 21 2930 60802 46723 15401 2159 604796 22492 | 54
2 22 FEEE] o232 26515 3831 10053 43005 22443 15842 w
i ¥
"o 1% m E {0 out of 23 Selected)
| Use Table Converted_to NAICS 2D |
Figure A-56 Converted 10 Accounts Supply and Use Tables to NAICS 2-digit Code
Table O ox
PERAE R0 R | MR
Supply_Table_as_NAICS_2D_with_Minimum_of_10_Percent_Shares x
oip | NAICS 20 | NAKCS 11 | NAICS_#1 | NAICS 22 | NAICS_ 23 | NAICS_31 | NAICS 32 | NAKCS_ 33 | NAICS 42 | »
¥ 0 11 1 ] ] ] 0 i ] 0
1 21 ] 1 0 ] ] ] 0 0
) 2 o i 1 o o a ] o w
£ >

4 4

e oh @E {0 out of 23 Selected)
Sup!:l_:,'_Ta b1e_ai__NAlC 5__2[!__with_r‘-"|inirnum__nf_‘lﬂj_l’ﬂcentjharu_ [

Figure A-57 10 Accounts Commodity-Producing Industry Share Table
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o x

T e
0D | NAICS_20 | NAICS_11 | NAICS_21 | NAICS_22 | NAICS_23 | NAICS_31 | NAICS 22 | NAICS 33 | NAICS 42 | o
k 1] 11 0228119 0 o o 0667502 0104378 0
b g i} o 1] I:I_ 1] 1 o
2 o o 1] 1] o 1] 022208 O] w
€ 3
oA 1% M - (D out of 23 Selected)

Use_Table_as MAICS 2D with_Minimum_of 10 Percent_Shares :

Figure A-58 10 Accounts Commodity-Using Industry Share Table
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A.6 10 Accounts and Proportional Weight Disaggregation Method Tool

Description

The following tool disaggregates freight flow data (TRANSEARCH) by commodity type (SCTG 2-
digit), from the aggregate zone (County) to disaggregate zones by allocating commodity freight
flow of each aggregate-level origin-destination pair by the share of commodity-producing and
using industries (NAICS 3-digit or 2-digit), estimated using Bureau of Economic Analysis (BEA)
Input-Output (I0) Accounts Supply and Use Tables and the ratio of the disaggregate-level origin
and destination economic indicator values (employment, value of sales, sq. footage) to the
aggregate-level origin and destination economic indicator values obtained from InfoUSA. A
schematic overview of 10 Accounts and Proportional Weight Disaggregation Method Tool
inputs and outputs is shown in Figure A-61. Next, we present example input file formats.

Example Input Files

e TRANSEARCH_Preprocessed_Data_SCTG_2D.gdb/Data_by_SCTG_2D_1 (see Figure A-18)
(Obtained from the outputs of the TRANSEARCH Preprocessing Tool)

o Economic_Shares_by NAICS_3D.gdb/TAZ_to_County_Shares_by Employment_and_NAIC
S_3D (see Figure A-37) (Obtained from the outputs of the Spatial and Economic Data

Preprocessing Tool)

» Disaggregate Zone Transport Hubs.gdb/ Transport_Hub_TAZ (see Figure A-59)

e Crosswalk_Table_Database.gdb/SCTG_2_Digit_to_NAICS_2 Digit_Code_Crosswalk_Table
(see Figure A-60)

e Supply_Table_as_NAICS_3D_with_Minimum_of_10_Percent_Shares.dbf (see Figure A-57)
(Obtained from the outputs of the 10 Accounts Supply and Use Table Conversion Tool)

e Use_Table_as_NAICS_3D_with_Minimum_of_10_Percent_Shares.dbf (see Figure A-58)
(Obtained from the outputs of the 10 Accounts Supply and Use Table Conversion Tool)
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H- R-1aE 0 & x

S ox

Transport_Hub_TAZ
OBJECTID* | Shape® | GEOID10 | County | Truck | Barge | Rail | Air | Shape_Length | Shape_Area
* 1|Pokygon 1428 £7009 1 0 1 o 1117053 0.031318
2| Polvgon 1429 47009 1 0 1 [1]] 0.759916 | 0.013652
= grobeon 148 47o09 3 o Ap 0.342556 | il
I 4|Polygon (198 47025 | 1] o] ] o] "0.538255 | 0.013042
5| Polygon 1454 47009 1 0 1 o| 0445068 0.005785
&|Polygon | 1484 47009 1 0 1 | 0174051 0.00107
7|Polygon 185 47025 i 0 1 o) 0,500092 0.006051
& | Polygon 1471 47009 1 0 1 al 0.217548 0.001526
9|Palygon | 1474 47009 1 0 1 o) 0210845 0001112
10| Pokygon 2631 47173 1 0 1 ol 1.007798 | 0.027013
11|Posygon | 1490 47009 1 n 1 Y] 0.275708] 0.002929
12|Polygon | 1440 47008 1 i 1 ] 0.208529] 0.001828
13|Polygon | 2630 47173 1 [ 1 0| 0.402597 | 0.007029
14 | Polygon 1968 47083 1 0 0 a| 0318848 | 0.004012
15|Polygon | 2626 47173 1| i 1 o] 0.291208| 0.002483
16 | Pobygon 2632 47173 1 0 1 o 0.316374 | 0.0034%6
17 |Polygon | 1974 47093 | 1 0, o] 0.274485 g.002301
18|Poygon | 1976 47083 1 0 o| o 0185417 0001512
18 | Polygon 1002 47003 | ] ] o] 0.332538| 0.003011
L] 20[Poygon 1962 |47083 | 1| o 0| o] 0z7ebri| 000227
21 | Polygon 1948 47093 1] o o o 0.165859| D.000506
22 |Polygon 1911 47053 1] 0 ] 1] 0.116139] 0.000G44
[ | 23| Polygon 1850 47083 1] i o] o 0.136266 | 0.000672
oA 15 M = (0 out of 3203 Selected)

Transport_Hub_TAZ |

Figure A-59 Transport hubs

TABLE A-8 TRANSPORT HuBS, FIELD NAMES, TYPES, LENGTHS, AND DESCRIPTIONS
Field Name  Field Type = Field Length  Field Description

GEOID Text 4 County code
County Text 5 County number
Truck Short Mode type
Barge Short Mode type

Rail Short Mode type

Air Short Mode type
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Table ox
ERAR AR B R

Crozswalk_between SCTG_and_MaCs x
QRJECTID * LT 3 Descriphon | scTGan | MAKCS 30 MAICS 30 Descrmption A
] 1| Animals and Fsh (e | 1 11 | Agricuture, Forestry. Fianing and Hunting
|| 2 Cereal Grams (Poiudes sewd). . z 11 | Agreubure, Foresiry. Fisting and Aunling
3 Agricubiural Products [axchides Animal Faad, Cerenl Graing, and Forags Producish 3 1 |Agriculurs. Foraglry. Fighing and Hunling
4 Amimal Feed, Eggs, Honey, and Dther Products of &simal Origin | ] 21 [Manutachirng
| | E_Heat. Puul_r_:.-. Fur!. Sesfood, and Ther Pr : I = 5_ LT] Hanu:‘mrnq
& Wiled Graint Producls a0d Praparalisss. and Bakery Producls | a 31 | Manuasuring L
T 1 v M igu {0 ot e 40 Selected)

IRE_TH | Crosswal_between_SCTE_snd MAICS

Figure A-60 SCTG 2-Digit to NAICS 2-digit Code Crosswalk Table

TABLE A-9 SCTG 2-DiGIT TO NAICS 2-DIGIT CODE CROSSWALK TABLE, FIELD NAMES, TYPES, LENGTHS, AND

DESCRIPTIONS
Field Name Field Type | Field Length  Field Description
SCTG 2D Description Text 8000 Description of SCTG 2D
SCTG 2D Long SCTG 2D code
NAICS 2D Long NAICS 2D code
NAICS 2D Description = Text 80 Description of NAICS 2D
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10 Accounts and Proportional Weight Disaggregation Method Tool Inputs and Outputs

noa PR LT eryTe e—
i T Sy o=

Trans=arch Preprocessed Data by 3CTG Economic Sharas by NAKLS 2-digit SCTG 24ight to NAICS 2-digh Cade
Figit Code Code Crosswalk Table
| X WD Beares and Dy s rad Wisghe D g grageres Wakad Lo [ =} ® I
 Tirmsart Boge i D hme
] &
# Moo Irclowion Sradal e Table -
-~
| ]
Supply Table Corvented o HAICS 2digit P T T T P = a2
Coda and with Minimiam Percant Shares i ; - 18
wEmEeIE— s g Sy ety S v s
- m-m B
20 it S ) Bl T e Tale
| &
Use Tabde Converted o HAICS 2-digil Transpoal-Hub-TAZ
ke and with Minenum Parcent Sharas

Disapgragata ons Fraight Flaw by
Comimodity

Figure A-61 10 Accounts and Proportional Weight Disaggregation Method Tool Inputs and Outputs
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STEP 1
Open the newly added Freight Data Disaggregation Tool toolbox, select Disaggregation tool
group and lunch 10 Accounts and Proportional Weight Disaggregation Method Tool (see

Figure A-62).
5 1 accounts and Fropecianal Weight Bisaggregatan Mithod Tool - O w
& Transearch Freorocessed Dtaness ) 10 Accounts and Proportional Weight Disaggregation Method
[ = e Tool
% Economec Endicator Spasal Share Table
|
[ =] -
" iJSBﬂil'E‘IIH‘E S i EI The following tool disaggregates freight flow data (Transearch] by
- = | commadity bype (507G 2-digikl, from aperegate zone [County)to
e Tl TR R g G T = disggregate zones by allociting commaodity freight low of each
I o] aperegate-lovel origin-destination pair by the share of commodity-
% [0 hecounts Commodity-Frodicng Industry Share Tabie. producing and using industries (NAICS 3-digith, estimated vsing
| p:"'"l Bureau of Economlc Analysks [BEA) Input-Output (10} Acoounts
e [0 Acecwats Comimodity-LUsng Trdustry Share Table Supply and Use tables and the ratio of the disagaregate-level
e origin and destination economic indicator velues {em ployment,
Freight Flow Tornisgs Liver Baurd ki vakie of sales, s, lootage) to aggregate-level origin and
m w| destination economic indicator valiesobtained from InfollsA,
& Dutpt Folder N
I =]
operss K. Pujats, M. M. Golias, 5. Mishea. The University of
; s, Dig st ;
ey
. -
ax || oo | Evroments. | | <<hadeneh | Toolnda

Figure A-62 10 Accounts and Proportional Weight Disaggregation Method Tool

72




STEP 2
Input TRANSEARCH pre-processed freight flow database workspace (*.gdb) in tools input
parameter TRANSEARCH Pre-processed Database (see Figure A-63).

Input obtained from the outputs of the TRANSEARCH Preprocessing Tool

_&' cunls and Moportonal Weght Deageegation Methed Toal - 5

Trarsearch Preprocnssed Datahase Transearch Preprocessed Database
| Eiliransearch Frepracessed_County SCTG 200k |
' Economic Endicatnr Spatial Share Table Input Transesrch preprocessed freight Sow database workspace [*.gdb)
[ x| & Input abtaired from the outouts of the Transesnch Preprocessing Too!
% Diaggregate Zone Trarsport Hube )
| A&
& 5CTG 2-dort tn HAICS 3-digrt Code Crosswal: Table
I i
% 10 Accounts Commadty-Produang Industry Share Tabls -
I =zl &
% 10 Aomounts Commadty-Lising [ndustry Share Table
I e
Freight Flom Teorage Lower Sound
| =
# Qutput Felder ]
| | &
[Tk Careed | Evvionmenis... || =<HdeHep | | Toolbed

Figure A-63 Input TRANSEARCH Pre-processed Database
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STEP 3 (Option 1: Employment Spatial Shares)

Input employment spatial share Table in tools input parameter Economic Indicator Spatial
Share Table (see Figure A-64).

Input obtained from the outputs of the Spatial and Economic Data Preprocessing Tool

..?.;' 10 Az courts and Froporimonal WWeght Disggregetion Melhod Toc £l
Transsarch Preprocessed Databage Economic Indicater Spatial Share Table
| Esirarsearch_Preprocessed County_5CTG_0.gdb :E.J
E TREE Ird:amrﬁ:ubd&‘-a: Tuhll: - T npul economic indicator spatial share table
| TAZ ta_Courty_Shares_by Ernplayrrent =] E.! fpiet plbitained frae dhe oulpuls of the Spatial and Economic Data
% Dmaggregate Zore Transport Hubs - Pregrcessing Tool
I =l &l
% SCTG 2-dgt to NALCS 3-digit Code Crosswalk Table
I =l &
% 10 Aooounts Commodity-Froducing Trduslry Share Table :
| = &
# 10 Acoounts Commudity-Using Induslry Share Tablke
[ = &
Fre Flows Tonnage Lovesr Bound )
0.1 w |
% Oulput Foider
| =]
s || Cocel  |Emviroomenss... <« Hade Hel TodHep |

Figure A-64 Input Employment Spatial Share Table
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STEP 3 (Option 2: Value of Sales Spatial Shares)
Input value of sales spatial share Table in tools input parameter Economic Indicator Spatial

Share Table (see Figure A-65).

Input obtained from the outputs of the Spatial and Economic Data Preprocessing Tool

& 0 Accountsand Propuetiorisl Weight Disaggregéstion Method Toe O
Trarssarch Fraorccassed Datzbase o Economic Indicator Spatial Share Table
£ rarsear ch_Freprocessed_County_SCTE_20gdb = :
E:nn:t-[r;h;?;dbd SM;T_’* = Input economic indicator spatisd share fabie
[ T8Z_to_Courty Shares_by_Sales_and_MAICS 2D = & Imput ohiained from the sufpufs of fhe Spatial end Economic Data
& THsaqgTegRT Foe Transpert Hubs . Preprocessing Toal
I = &
& 5CTG 2-digh to NAICS J-gigit Cods Crosovslic Table
I =
& [0 Accounts Commadty-Procicng [ty Share Table
I =1
‘mmcmummhshmmbh e
| a8
F.;_eilgm Flow Tormege Lovesr Eound o
% Duiput Foldar -
| &
t;'_l: | Cangel Envrooments... | << Hide Help Tool Help

Figure A-65 Input Value of Sales Spatial Share Table
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STEP 3 (Option 3: Square Footage Spatial Shares)
Input square footage spatial share Table in tools input parameter Economic Indicator Spatial
Share Table (see Figure A-66).

Input obtained from the outputs of the Spatial and Economic Data Preprocessing Tool

L i I |

atiel Ligral Wegl el r
| 3 sl Ldgyres

Transcarch Freproressed Database Economic Indicator Spatial Share Table
|E:'l.1-'mrv:|_i-'nq:\rnc=:ed County SCTG 30.och =
5 Ircicatns Spatial Share Tabin . Input aconomic indicator spatial shara table
[ 102 _te_County_Sheres_by_Square_Fotage_and_ MAICS 20 =] & Input obisined from the owiputs of the Spatia! ard Economic Datz
wr Zone Transport Fuba Frogrocessng Toal
| 2
# SCTG 2-cig bo MATCS S-digit Code Crosswal: Tabie
| =
% 10 Accnunts Commodhy froducng industry Share Table
I = g
# 10 Accounts Commadity Uksing Industry Share Table
| = &
i??‘rernTn'magc Lower Bound .
% Output Folder
| =]
o | ned | [twrowmers.. | | coveeriep | | Tesliep |

Figure A-66 Input Square Footage Spatial Share Table
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STEP 4

Input Transport_Hub_TAZ Table in tools input parameter Disaggregate Zone Transport Hubs
(see Figure A-67).

_r._._ courts and Proportional Weight Disagaregation Methad Too _ |
frarsesrch Preprocessed Ostabass Disagaregate Zone Transport Hubs
[ E:iTrarsesrch_freprovessed_County_SCTG_20.gcb =)
Ecoremic Tnboatnr Spetial Shane Table Inpul dizaggregate zona file wilth franspart hubs
|87 to_County_Shares_by_Employment =] -E}
Desaggragate fona Transpert Hubs ==
[Fansport_Hub_TAz o b
% SCTG Z-dge to MAICS 3-digit Code Crosswalk Toblke o
| =l i
% 10 Accounts Commodity Producng Indussry Share Tabls =
| -
# 10 Accounts Commodity-Using Endustry Share Table o
I zl g
rﬁ#ﬁm Tannage Lower Bound ”
% Output Folder
| |
o | Cored | Eveowers.. | <<hieber || Tedbe |

Figure A-67 Input Transport_Hub_TAZ Table
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STEP 5
Input SCTG 2-digit to NAICS 3-digit crosswalk Table in tools input parameter SCTG 2-digit to
NAICS 3-digit Code Crosswalk Table (see Figure A-68).

-!. ¢ tccouints dnd Proparttonal Weght Dssggregaton Method Toal m} Fa
Trarseach Preprocessed Database . SCTG 2-digit to NAICS 3-digit Code Crosswalk Table
| E¢Wansearch Fraprocessed_County_SCTG_20.0 | & Input SCTG Z-digt to HAICS I-digh crosswalk 1abls
Econmic Indealor Spatal Share Table
|'IlZ_tn_Cuunty_’Shan1_hy_EmpIn:,'m:n‘r = &

Desaggregabe Fone Trarspart Hubs =
| Transpart_Hub_TAZ = &2
ST 2t o HAICS 3y Cnde Crussuak: Table -
| Crosswalk_between_SCTG_ame_MALS =

% 10 Accounts Commodty Producng tndusy Shane Table
I LIl

# 10 Accounts Commadiy-Using [ndustry Share Table
I LI
Fresght Alow T Lower Bound
EX ~|

# Quiut Folder
I | 2

[ o Corcd | Emwooments.. | | c<tidebiep | | Tedbed

Figure A-68 Input SCTG 2-digit to NAICS 3-digit Code Crosswalk Table
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STEP 6

Input BEA Input-Output Accounts commodity-producing industry share Table converted to
NAICS 3-digit code in tools input parameter 10 Accounts Commodity-Producing Industry
Share Table (see Figure A-69).

Input obtained from the outputs of the 10 Accounts Supply and Use Table Conversion Tool

X 10 Acceurts and Propartianal Weight Disaggregatian Methiod Tool 1
Trarsearth Preprocessed Dulabass 10 Accountz Commodity-Producing Industry Share
:_aﬁmar:h_Pr:pm:ns:d_Eunn’_EL‘rG_m.gd:u | =) Table
- o Input mput-Oulpul Account fit d st i Lakbl

. - = npul mput- counls commoiiby-prodecing mdustng share Lablo
| TAZ_teCounly_Shares.by_Emplayment =l & converted to NAICS I-digit cods
Dsacgregate Zone Transport Hubis

=1 & Input obisined fram the culpels of the O Accounis Supaly and Uss

| Transpar Hub TAZ _I B Table Convarsmon Too!
SCTG 2-digrt ko MALCS S~digrt Code Crosmwalk Table x
| Crozswalk_betwean SCTG and MAICS R
[ Acounis Commodity-Produang [ndustry Share Table
| Suppty. Table_as MAICS 30 with Minsmum_of 10 Percert Shares=| |23

& [0 Actounts Commodity-Lsng Tndusiry Shane Table
I =l e
Freight Flow Tonnage Lower Bound
|01 ”l

¥ Cutput Folder
' | e

(u 8 I Canzel Ensronments.. . oo Hide Helo i Tool Help

Figure A-69 Input 10 Accounts Commodity-Producing Industry Share Table
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STEP 7

Input Input-Output Accounts commodity-using industry share Table converted to NAICS 3-digit
code in tools input parameter 10 Accounts Commodity-Using Industry Share Table (see
Figure A-70).

Input obtained from the outputs of the 10 Accounts Supply and Use Table Conversion Tool

_'&: e colriby dii Pregaiian Verghit Dhesqgregation Method o = 5
Transearch Prearocessed Datahase o 10 Accounts Commodity-Using Industry Share Table
| E-Vrensearch Freprocessed founty SCTE_H.odb | 8

. K Input Input-Cutput Accounts commedity-usang mdustry shara table
H i L e e = converled 1o HAICS 3-igil code
|[P.Lm_(.{-unl.:.-_’é-hares_ny_{mploymmt :.J 1|
Inperd cirlfared frorn Bhe owrlpoatz of the |0 Accounts Supply and Lss
Disacpyegats Traresport Hubs
— =] Teble Convarsion Tool

[ Trarsport_Hub_TAZ = B

SCTS 2-digit to HAICS 3t Code Crasswalk Table o

[ Cresswalk_between_SCTE_and_MAICS =l &l

Lﬂ-krmcnrrrmdt\l-ﬁ'm IrcLstry Shars Table SHiE
[ Sunply_Tstle_zs_NAKCS 20 with_Minimum _of 1_Percent_Sharesx| 5|
[0 Accourts Commodity-LUsing Irdustry Share Table e
[ Use_Table_as_MAICS_20_with_Manimurm_of_10_Percent_Shares x| |5
Fraighs Flow Tonrage Lower Bound |

k1 i

> !J.rln.-"F\dﬂer !
| =

ok | cawdl  Eveomenis.. || s<ridereb Teel ek

Figure A-70 Input 10 Accounts Commodity-Using Industry Share Table
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STEP 8
Select the lower bound for the output freight flow tonnage in tools input parameter Freight
Flow Tonnage Lower Bound (see Figure A-71).

Purpose: Reduction of number instances with low values

(Default: 0.1)

4 10 Accounts and Proportional 'Weight Disaggregation Riathad Tool - ] *

Tranzeanch Freoroosssad Ostabass Freight Flow Tonnage Lower Bound
E:Transearch Freprocessed County SCTG ZD.gdo El
Bcomomic Indlcator Spatisl Share Tabe Select tha lower bound for tha mutput freight Aow tonnage
[T87_tr_Courty_Shares_by_Emplayment | El Furposs: Reduction af rumber instances with fow values
Dassgoregate Zore Trarsoort Hubs fu&i’&u‘r. E'.T}

|Tran.spw:|rt._Hl.|h_'hZ :J El

SCTG 2-dgit b HADCS J-digit Code Crosswalk Table

[Crosswalk_bekwaen_5CTG_snd_NAICS = &

[0 Bcoounts CommodityFroduong Industy Share Tabls

| Supphy_Tabbe_sx_WAICS_2D_with_Minimum_af_10_Parcent Shares ¥ | E;-|

I Acoounts Commadity-Using dustry Shars Tabls

| Use_Tabbe_sx WAICS 20 with Mimimum_of_10_Percent Shares | E|

Florw Ti E Lower Bound

p 1] [~]

-0
a.onl
2.01

O Carce] [Erwironmenks, .. <« Hide Healp Toaol Help |

Figure A-71 Select the Freight Flow Tonnage Lower Bound
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STEP 9

Select the output folder in the tools input parameter Output Folder, where the disaggregated
freight flow data will be outputted (see Figure A-72).

5 50 Accounts and Propertional Weight Disaggregation hethod Tool = [m] 4

Trarsaardh Freprocascad Datshaze - Duiput Folder

Erfirareearch.Preprocessed_Ceunty SCTE_20.od | & Select the autewt folder whars the disaggregatad freight flow date will be
Economic Indicator Spabisl Share Table outputtad

[ 127 to County Shares by Employment =l &
THsaggregate Zore Transpert Hubs

[Tramspon_Hub_TAZ =
SCTG 2-dghto HAICS J-digit Coda Crosowsli Tabe
| Craswaalic hetween SCTG_and MAICS =l &
[0 ek Commedity-Proceng Industry Share Table =
[ supply_Table_sx MAICS 2D with_Minirrumn_of_i0_Percent Shares 7| 25
T2 Account Commadty-Using Brdstry Share Tabl
[ Use_Tanle_as_MAICS_ 20 wits_Minimurn_af_10_Percent_Shares x| E-_E

Frmigrt Floww Tormage Lovesr Bound
0,1 \..|
Dt Fokder
Caout | &
o | cowsl | Envioments., | <= Hide Heln | Too Helo

Figure A-72 Select the Output Folder
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STEP 10

Once all required parameters are inputted, press OK to execute the application. The ArcGIS
application invokes a task completion window, which reports the status of each task (see Figure
A-73). The disaggregated freight flow data attribute Table using employment (see Figure A-74),

the value of sales (see Figure A-75), and square footage (see Figure A-76) will be outputted in
the selected output folder.

10 Accounts and Proportional Weight Disaggregation Method Tool ﬂ
compet=d
<< Details
[Jclose this dialog when completed successfully
I
Loading input data
Disaggregating Transecarch freight flow from County-level to TRZ-level
Processing following file: Data by SCIG 2D 1
Data processing complete
Completed script IC_Accounts_and Proportional Disaggregation Method Tool... W

Figure A-73 10 Accounts and Proportional Weight Disaggregation Method Tool Performance Task

Window
Table O x
B - Ry O x
Data_by_SCTG_2D_1 x
OBJECTID * Origin_Region Destination_Region Origin_TAZ Destination_TAZ Equipment | Trade_Type | Mode | SCTG_2D Tons ~
2259 47003 47157 | 4700309502003 (4715700000014 ] D [ 1 0.112564
2270 47003 47157 | 4700309502003 4715700000058 ] D 6 1 0.150085
2271 47003 47157 | 4700309502003 4715700000122 ] D 6 1 0.187606 | w

4 1 m E (0 out of 4535 Selected)

Figure A-74 Disaggregated Freight Flow Data Using 10 Accounts, Proportional Weighting, and

Employment
Table O x
- Rk O x
Data_by_SCTG_2D_1 x
OBJECTID * Origin_Region Destination_Region Origin_TAZ Destination_TAZ Equipment | Trade_Type | Mode | SCTG_2D Tons ~
2183 47003 47157 | 4700309502003 (4715700000014 ] D [ 1 0.171888
2154 47003 47157 | 4700309502003 4715700000058 ] D 6 1 0.228337
2155 47003 47157 |47003M004013 4715700000014 ] D 6 1 2434905 w

4 1 m E (0 out of 4076 Selected)

Figure A-75 Disaggregated Freight Flow Data Using 10 Accounts, Proportional Weighting, and Value of
Sales
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m 4
EHLEL L EL L
Data_by_SCTG_2D_1 x
OBJECTID * Origin_Region Destination_Region Origin_TAZ Destination_TAZ Equipment | Trade_Type | Mode | SCTG_2D Tons ~
2187 47003 47157 | 4700309502003 4715700000058 ] D 6 1 0.243665
2188 47003 47157 | 4700309502003 4715700000455 ] D 6 1 0.304385
2189 47003 47157 | 4700309502003 |4715700000552 ] D 6 1 0.243668 | w
P 1+ » [E|S ©outof 2652 Selected)

Data_by_5CTG_2D_1

Figure A-76 Disaggregated Freight Flow Data Using 10 Accounts, Proportional Weighting, and Square

Footage
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A.7 10 Accounts and Regression Disaggregation Method Tool

Description

The following tool disaggregates freight flow (TRANSEARCH) by commodity (SCTG 2-digit), from
the aggregate zone (County) to disaggregate zones using the relationship between economic
indicators (employment, value of sales, and sq. footage) by NAICS 3-digit or 2-digit industry code
obtained from InfoUSA and by allocating commodity freight flow of each aggregate-level origin-
destination pair by the share of commodity-producing and using industries (NAICS 3-digit or 2-
digit), estimated using Bureau of Economic Analysis (BEA) Input-Output (I0) Accounts Supply
and Use Tables. A schematic overview of |0 Accounts and Regression Disaggregation Method
Tool inputs and outputs is shown in Figure A-77. Next, we present example input file formats.

Example Input Files

e TRANSEARCH_Preprocessed_Data_SCTG_2D.gdb/Data_by SCTG_2D_1 (see Figure A-18)
(Obtained from the outputs of the TRANSEARCH Preprocessing Tool)

e Productions_and_Attractions.gdb (see Figure A-19) (Obtained from the outputs of the
TRANSEARCH Preprocessing Tool)

 Spatial_Database.gdb/County_File (see Figure A-5)
» Disaggregate Zone Transport Hubs.gdb/ Transport_Hub_TAZ (see Figure A-59)

e Crosswalk_Table_Database.gdb/SCTG_2_Digit_to_NAICS_2_Digit_Code_Crosswalk_Table
(see Figure A-60)

e Supply_Table_as_NAICS_3D_with_Minimum_of_10_Percent_Shares.dbf (see Figure A-57)
(Obtained from the outputs of the 10 Accounts Supply and Use Table Conversion Tool)

¢ Use_Table_as_NAICS_2D_with_Minimum_of _10_Percent_Shares.dbf (see Figure A-58)
(Obtained from the outputs of the 10 Accounts Supply and Use Table Conversion Tool)

o Aggregate_Zone_Economic_Values_by NAICS_3D.gdb (see Figure A-38) (Obtained from the
outputs of the Spatial and Economic Data Preprocessing Tool)

o Disaggregate_Zone_Economic_Values_by NAICS_3D.gdb (see Figure A-39) (Obtained from
the outputs of the Spatial and Economic Data Preprocessing Tool)

e Estimated_Zone_Centroid_Longitude_and_Latitude.gdb (see Figure A-40) (Obtained from
the outputs of the Spatial and Economic Data Preprocessing Tool)

e Avg Commodity_Travel_Length.gdb (see Figure A-20) (Obtained from the outputs of the
TRANSEARCH Preprocessing Tool)

85




10 Accounts and Regression Disaggregation Method Tool Inputs and Outputs

Coality FiT

Supply Takla Croeeied b= MAIGS 7 RIGIT Crde and
i MEbTm Porcen Skanes

. - =
G- - i
: » G e -
v [P
Her Tehis Torvrtsd KOS 2 DIGIT Dods ol
‘Wit Minieum Mercens Shams

Bt B 1y S

b Uaagragels_Susw_Lounzise:_ Wil o g WabCE_ 0

Urnggiogd ke caed Digirssoth dusie
Catbei L mngide aad | pithde

Ingegraiega EoRr Freige Pl oy
Curmesdily

Figure A-77 10 Accounts and Regression Disaggregation Method Tool Inputs and Outputs
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STEP 1
Open the newly added Freight Data Disaggregation Tool toolbox, select the Disaggregation
tool group and lunch 10 Accounts and Regression Disaggregation Method Tool (see Figure

A-78).

& 10 Accounts end Regression Disaggregation Rdethod Teal - O =
& Trarsmacch Preprocsssed Dl e I Accounts and Regression Disaggregation Method Tool
| | e
% Froducions and asiractions e - -
| | =] The lollawing tool disaggregates Ireight flow [Transeaich) by commodity
% County Fie i 15076 2-digt), from ageresate rone (County) 1o dsagpregate zones
| Lj :E!: using the relationship between economic indicators (employment, wlue
% Misaggregate Tone Trarepart Hbs : of sales, and sq. footape) by MAIKCS 3-dight industry code obtaned from
[ = lE‘ InfoUSA and by allomating commodity fretght flow of sech agpregate
; : : ' lewel origin-cestingtion pair by the share of commod ry-groducing and
" Tuh e e e = | using mdustries (NAKS 3-digit), esimated usng Bureau of Economic
""_—3' Anahysis |BEA) Input-Output (10} Accounts Sugply and Usetanles.
30 Acroin b Commeacity Pracucing Tdustry Share Tanis o
| = B
% 30 Accounts Commodity -isng Industry Share Table ol -_ eState Re '
I I e anning [ '&:
% Aggregte Tane Frenic Tndkatic Value Tabber B L l'!p.‘ﬂ _ iﬁdiﬁeﬁﬂwﬂhwwhm
| e :
I i S
% Disaggregate Tones Econamic indicator Waue Tables '! W ﬁ&ﬁ ﬂﬂ;ﬁ%ﬂt
I | el hﬁwﬁﬁﬂm;ﬁmﬁhmnwmuﬁw
[ Dhatisition Lisigy Grarvity Moded joplicnal) w Nﬂm
Lizapgregst= ard Transesrch fore Centrod Hies {opboral] wmm *%Mmm#m!
i Memphis, Department of Crvil
Bverane Commedity Flaw Trasn! Longth Tables (sptonal) L_m J
=
E"Jﬁwb.bw Ly Fropariona! Wisghing iopoonsl]
[ Dusriwtion Using: berates Frocorbona Freng lopionsl)
Gravity andjor 1terative Proporonal Fitting Tolerance {3 {optiona)
Fresgha Flowr Tommiage Lowsr Baund (ppbora]]
[ ~]
& Dutpust Folder
I | El
(a4 Careel | Emdronmes. <« Hide Heda Taod Helo

Figure A-78 10 Accounts and Regression Disaggregation Method Tool

87




STEP 2
Input TRANSEARCH pre-processed freight flow database workspace (*.gdb) in tools input
parameter TRANSEARCH Pre-processed Database (see Figure A-79).

Input obtained from the outputs of the TRANSEARCH Preprocessing Tool

510 Accounts and Regression Deaggregatson Method Tool o m} #
Trareearth Preoroomssed Duishase Transearch Preprocessed Database
[ = Trarssarch_Frecrocessed.och | i
s : st attract '__ Input Transaarch preprocessad fresght flow database workspace (* gdb)
| | IE- Ingal abtamed frorm the owlpds of the Transearch Preprocessng Tool
& Canly Rl
|
| =l e
& Disaggreqate Zone Transport Hubes -
| = &
% SCTG 2-chgit 1o MARCS 2-gitor NAICS 3-duil Codle Crosswal Table
I = &
% [0 accounts Commedity-Sroducng Indusay Shars Table
I zl |
% [0 Accounts Commodity-Lsing Troustry Share Tabla
| = |2
& Aggregabe Zone Loonomic indcator Valus Tables :
I |
L] ﬂmgg_m_gah Ml,fmrmir ir'dnmr'-‘al.p-Thb_lw -
| | e
[ Distribudion Lsing. Grawiy Meodel dopiionsl]
Dizaggregpais and Transearch 2one Cenbrod Fiss [optona]]
=
Averags Commaod ity Floaw Travel Lemoth Tables (aptional)
EI
£ Dhatibation Lising: Prepertional Weighing faetional)
[ Dratribation L bing: Resativa Prigoricral Fiting loptionall
Grauity andinr Tierathee Proportinnal Fttng Toleranoe (%) (optonal)
Fresghit Flow Tornage Lover Sound {optiondl)
0.1 -
% Dwipat Folder
I | &
II' Cance] |Emvronments... | << Hd= Felp Tooi Help

Figure A-79 Input TRANSEARCH Preprocessed Database Workspace (*.gdb)
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STEP 3

Input study areas TRANSEARCH zone productions and attractions Table workspace (*.gdb) in
tools input parameter Productions and Attractions (see Figure A-80).

Input obtained from the output of the TRANSEARCH Preprocessing Tool

X 10 Accounts and Regression Disaggregation Method Tocl = O *
franzesch Pregrocessed Datsbess Productions and Attractions
| B JFaraeach 7 At | (S Input study areas Transearch zone praductions and alirachans lable
Froductors and Attractiors - workspace [*.gdb)
| EiProductiorn. and_Kraiiors g | = {npud abtawed from the owlpat of the Tranzearch Preprocegaing Toal

& County Fie e
i o=

% Dagregate Tone Trawport Huba
I = e

B SCTG 2-dget o NASCS Z-digh or HALZE 3-digt Code Crosswalk Table
| =l

% 10 Accounts Commedty-Froduang Industry Shars Tabls
| =i e

% 10 Acroimbs Commadity Lising Industry Share Tahie o
J o=

% Aggregate Tene Economic Tndicatnr Yabse Tabies
I | |

% Dmaprregate Zone Eoonomic [ndicator Value Tables )
| | &

[ ] Dustriby o Using: Grawty Mods! joptanaij
Cesgrregate and Transesrch Jore Cervbroid Fres (opboral]

=
A_.-.lm Emlmdl:r Fl_cm Trm:l:l Length Td_ﬂu {uﬂﬂuﬂ

B
[*] Dhatricesian Lsing- Propartional Weighting doptonal)
|| Disiribvtion Usig: herstive Proportionl Fting fontionl)
Grawity andfor Heratree Proporbonae Btieg Tolersros (%) (optons)
Ft Flowe Tormage Lower Sound (opbonal) |
oI e

% Ourput Folder
[ | |8
[ | [ [ [ eard

Figure A-80 Study Area County Productions and Attractions Workspace (*.gdb)
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STEP 4
Input geographic file containing study area counties with geographic entity codes (GEOIDs) in
tools input parameter Study Area County Geographic File (see Figure A-81).

& 10 Accoants and fleg ¥ et od T =
Transearch Preprocessnd Catabase o County File
| £ apch o spiocesced ool | [E Input study area county fila with geographic entity codes (GEDMDs)
Productions and Atlractios =i
[ EProductions_and_attractors.ob W=
Counky Fil= i
[ Caunty_File =1 B

i Dimaggregate Zone Traraport Huba. _
| g

% SCTG 2-digrt to MAICS 2-digrt or NAICS 3-digit Code Crossvealk Table _

I 2 &

% 10 Accounts Commadty-Producing Indusiry Share Table
] = &

% [0 Avcounts Commadity-Usng Industry Share Table
I =l B

QWEMEMWM&: -

[ | B

% Disapgregate Tone Eronomic Indcator Value Tables -
| |
[ "] Distribution Usirg: Grauty Model fopbonal)

Chaaggregabe and Transearch Zore Centrod Fles {(optioral)
=
Everage Commodity Fow Traved Length Tables {optonal)
=)
A vstribugion Lsing: Froportional Weighting (ptional
DD-!h'h.hm Usrg: beratvve Proporional Fiting (optional
Grandly and for Tterative Praportional Ftting Telerance (%) (aptonal)
Freighl Flovs Torrage Lower Bourd {optional)
0.1 W

W Dulput Folder ’

| | 8l
ok | cencel | |Swronments... || << tioetel Tooleb

Figure A-81 Input Study Area County Geographic File
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STEP 5
Input Transport_Hubs_TAZ in tools input parameter Disaggregate Zone Transport Hubs (see

Figure A-82).

5 10 Accounts and Regression Disaggregation Bethod Tool - (| s
Trarsearch Preprocessed Dakabae Disaggregate Zone Transport Hubs
[£rransesrch_praprocessed oy P
Peoxiuciors ared Allraciire npul dresaggregale zone file with Tranapor hubs
| & Productiors_snd_atiaclions o =
County File S
| County_file :l .-__.'.';,

Cisagoregate Tore Transport Hubs
| Tranzpaort_Hubs_TAZ ﬂ &

% 5CTG 2-dhgt tn MALCS 2-dipt or NAICS St Code Crossvvalk Tabie :
I = &

T 10 Accounts Commodty Sroduong Tnduialry Shane Tablia —
I I = |

% 00 Accownts Commod by-Using Industry Share Table :

I x| &

% Agoregat= fone Eooromec Indoabor Vel Tadles
I &

% Dizaporegale Jore Exooomiz [ndiator Ve Tables

[] Dtaieation: Lising: Gravaty Model joptionall
[rzaporegste awd Trapmearch Zone Cenlroid Fles (opbonsl] 1
=
Average Commedity Flow Trawel Longdh Tabies {opfonal)
EA Drsmtsabon Using: Proporional Waighting ioptonal)
[[] Dtatinutions Lsing: Reaiive Properional Feing iof
Grawky and or losratve Froporton sl fithng Tolerance (%) (opborel]
lFrﬂwaw"maﬂ Loser Eound {pptional)
0.1 w

& Dutpus Folder

I B
ot || cene Enweeoments | | corice el Teel Help

Figure A-82 Input Study Area County Geographic File
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STEP 6
Input SCTG 2-digit to NAICS 3-digit crosswalk Table in tools input parameter SCTG 2-digit to
NAICS 3-digit Code Crosswalk Table (see Figure A-83).

' 10t Accounts and Begressinn Disagoregation Method Toal - O 4 [

Irarseanch Freprocessed Datsbase SCTG 2-digit to NAICS 2-digit or MAIC S 3-digit Code
[Ertrranseardh_preprocessed ot Crosswalk Table

Proguchiors g Allrgiiors

| E:Prodactiorn:_snd_Atbactions b
County Filz

| County_Fle

Inpul peth Ly SCTE 2-digil Lo NAICS 2-degil or MAICE 3-digh crasswalk lable

i

[1]

[nsapgregate fone Transportbubs
| Trarpod_Hubs TAZ

SCTIE -0k o MAICS 2-hgil or NATCS S-cligt Conde Cr pzswvalk Table
|‘S.ETG_PD_tu_N.!ul('.S_JD_Cnde_CrmulI:_Tabl't

& 10 Acoounts Commndity Sroducng Industry Shane Tabie

% 50 Aooounts Commodty-Usng ndustry Share Table
I

¥ Agoregste Done Comomes Indicator Vishos Tables

& Disaggregate Tone Eoonomic Trdicasse Vakue Tahins
|

] Dastminaion Lsing: Grawty Maodel isptonall
Disaggregate and Transeanch Fone Centrokd Fles {optional]

L L
h0e 0

L4l

0 (B & O

AR

1}

Awerage Commeadity Flow Travel Langh Tables (opsonal)

[

] Dusmibtion Using; Aecstive: Propononal Fimng joptonal)
Grawity andfor Toeratie Praportional Fitting Talerance (%) foptiorad]
tFlowe 7 Lower Bound ]
0.1 )
 Ouipt Fokder -

I I=]

o ]| Comel  [Enveonmentn.. || 2<hderen Teal Hela

Figure A-83 Input SCTG 2-digit to NAICS 3-digit Code Crosswalk Table
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STEP 7
Input BEA Input-Output Accounts Supply Table converted to NAICS 2-digit or 3-digit code in
tools input parameter 10 Accounts Supply Table (see Figure A-84).

Input obtained from the outputs of the 10 Accounts Supply and Use Table Conversion Tool

B 10 deuiants aniil Regression. Ditatgredation Mekhs T = |
Transased Praprocasses atsbase 10 Accounts Commodity-Producing Industry Share Table
| Er'Trans=arch_Freorocessed.gdo | il—_-'-"‘
e Inpul Ingul-Outgut Accounts commodity-procucing mdustry share lable conered
et N N, ~ e 1o MAIE'S I-digil code
[ Prodatons e Atrasters. it | &
Cotnty Pie fnpul cdilmred frovn fhe owdpefs af the 1D Accounts Susply amd Lise Taiie
- [ Camer=ian Toa!
|f:u.v1b(_F|Ie _"_j ||ﬂ
Dizagrregate Zone Trarepor! Hube
[Trarspet Fubs Ta7 =] |
5CTG 2-0git 22 MAICS J-digh or HAICS 3-dgit Code Croscwalk Taole
[3CT6_20_to_MAICE_ 20 Code Cronwalk_Table =B
[0 Accounls Cammadily Produoig Induslry Sane Table
| Supply_Tehle 25 NAES 20 with Minimum_of 10 Percert Sh = |
% [0 Accounts Commecity -Lising Industry Share Table ;
I = &
¥ Aggregate Zone Econamic Idcstor Valus Tables :
: |
% Disaggregate Tons Economic Indicaior Yolus Tahies
i =]
[ Eoisistion Lising: ranily Modd eptonal
Dismgoregate and Tracs=srch fone Centroid Fies (cobonal)
i
Awerage Comimdity Fiow Travel Length Tatdes (optonal)
=7
=
A Cmtriion Usng: Froporions’ Weghting fosborsl]
"] Dasiribution Using: bermiwe Proporenal Freng ioptonal)
Grandby ancl e Thanatsss Propor tiona! Fitiog Taeranse (%) (nptiona)
IF_:gjlchw Tomage Loveer Bound (opbonal] |
|01 o
1
& Dutput Folder
i | 3
o || conest Emdrenments.. | | << HdeHeln | TodHep

Figure A-84 Input 10 Accounts Commodity-Producing Industry Share Table
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STEP 8
Input BEA Input-Output Accounts Use Table converted to NAICS 3-digit code in tools input
parameter 10 Accounts Use Table (see Figure A-85).

Input obtained from the outputs of the 10 Accounts Supply and Use Table Conversion Tool

" 10 Accounts and Regression Disaggregation Method Tool — O *
] g ggreg

Transearch Preprocessed Database 10 Accounts Commodity-Using
| D:‘l,Desktop‘lFreight_DaE_Disaggregaﬁon_TooIs‘l,TooI_Inputs_and_Duh:buts‘,Di:| Industry Share Table

Productions and Attractions
| D:‘l,Desktop‘lFreight_DaE_Disaggregaﬁon_TooIs‘l,TooI_Inputs_and_Duh:buts‘,Di:|

Input Input-Output Accounts commodity-
using industry share table converted to
MNAICS 3-digit code

Input obtained from the oufputs of the 10 |
Accounts Supply and Use Table Conversion |
Tool |

County File

I County_File ;I

SCTG 2-digit to MAICS 3-digit Code Crosswalk Table

| SCTG_2_Digit_teo_MAICS_3_Digit_Code_Crosswalk_Table |

10 Accounts Commaodity-Producing Industry Share Table

ISupply_TabIe_as_NAIC5_3D_with_Minimum_of_w_Percent_Shares ;I

10 Accounts Commadity-Using Industry Share Table

| Use_Table_as_NAICS_3D_with_Minimum_of_10_Percent_Shares 7|
& Agagregate Zone Economic Indicator Value Tables

¥ Disaggregate Zone Economic Indicator Value Tables

[] Distribution Using: Gravity Mode! {optional)

B & & & & B B 3

Dizaggregate and Transearch Zone Centroid Files (optional)

L

Average Commodity Flow Travel Length Tables {optional)

[

Distribution Using: Proportional Weighting (optional) 1

[] Distribution Using: terative Proportional Fitting {optional)

Gravity andor Iterative Propartional Fitting Tolerance (%) (optional)

Freight Flow Tonnage Lower Bound (optional)
[0.1 V]

@ Output Folder |

| N=

oK Cancel Environments. .. << Hide Help Tool Help |

Figure A-85 Input 10 Accounts Commodity-Using Industry Share Table

94




STEP 9
Input aggregate zone economic indicator value Table workspace (*.gdb) in tools input
parameter Aggregate Zone Economic Indicator Value Tables (see Figure A-86).

Input obtained from the outputs of the Spatial and Economic Data Preprocessing Tool

512 Accounts and Regression Disaggregation Methed Tool - a s

Transearch Preprocesses Database Aggregate Zone Economic Indicator Value Tables

| ErTrars=arch Precrocessed.gds |

Perdus tiore and Atbrachons:

| EProductons_swd_airachore. g [

County File

[Cowty_Fite

Desacrregste Tune Trarsport Hubs

| Trancspest_Hubs TaZ

SCTG 2+t 30 MASCS 2-digitor MAICS 3-digit Code Crosswalk Tanls

[5C76_2D to_MMICS 20 _Code Crosswalk Table x|

[ Aceounls Commedity -Producng Industry Shans Tadle

| Eupply Teble 2x MASTS IO with Minirnum of 10 Percent Shares =]

[0 Arcaunts Commoetty-Lising Industry Share Table

[ Use_Table_az MAICS_ 20 _with_Minimum_oé_10_Percert_Sheres |

Aggregabe Zore Econamis [ndcstor Values Tables

iE:'l.*gJeu:h_ﬁmeﬁw‘vrt\_'mun_br_ﬂ'llcs_m.gil |
% Disagoregess Tone Economc Indicator Walus Tabies

Inpul agoregale zone econarmic indcator value labie workspace (*.gdb)

inpuf obdmed from the oofpeis of the Spahad ond Ecoramic Dafa
Prepmoessing Toal
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7SS S U S
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Figure A-86 Input Aggregate Zone Economic Indicator Value Table Workspace (*.gdb)
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STEP 10
Input disaggregate zone economic indicator value Table workspace (*.gdb) in tools input
parameter Disaggregate Zone Economic Indicator Value Tables (see Figure A-87).

Input obtained from the outputs of the Spatial and Economic Data Preprocessing Tool

S HF Accourts ard Regressaon [Nsagaregat iom Methad Taod — I b4

Trarsearch Frearccessed Database Disaggregate Zone Economic Indicater Value Tables
| ErfTransearch Freprocessed.qoh

Frocisctons and Attrachons

| ErlProductions_and Atracsons.ach

Courny File

| Crunty_File

[Dizaggregale 2o Trarsport Hus

| Tramspori_Hubs_ T8/

SCTE 2-dugit bo HALCS 2-digit or NAICS J-cigil Cace Crossvak: Table

| SCTG A0 to MasCE 3D Code Crosswalk_ Takds

70 Acpouras Commodity Pradudag Induatry Shane Tahi

| Supphy Table s MAICS 2D with Minimum_of 10 Percent Shares
20 Accourss Commoedity-Lsing Indussy Share Table

| Use Tabde zs WAICS 20 with Minimnum of 0 Percent_Shares
Agaregate Zore Economic Indicator Vakee Tanies

| Er\Agoregate Jone Bcoromic valies by MAICS 20.och

(18

Input disapgragata zone econemic indicator value table workspace
(*.gdb}

Irowd abtaimed from the awlpuls of the Spafiel and Ecomanuc Dats
FPreprocessng Toal

i1

Kk

4]

14
0 s W

Ls]

Ll
0]

)

Dis=ggregate Zome Economic Indicator Valus Tables
| Er\Disaggregate Zore Emonomic_Vsiuss by MAICS 20 gdb

At

[T vststrusom Usarig: Geanwiy Mot fopironalt
Dizaggregate and Tranaearch Zone Contraid Fles (opional)

Awerage Commodiby Fow Trawel Length Tahies (optional)

b Distsbuson Usng: Froparional Weighting (notonal}

[ Mimshution Lhing: berative Proposional Fiting foptienal)

Grawty and/for [irrazye Proporzonal Fithng Tolsrance (%) (opzonal)

Fresght fow Torrege Lower Bourd (aotonal) h

[1.1 |
& vt Folder e

I =

|| Coed | [Evrometsa. | [ a<ridenen [ ToalHea

Figure A-87 Input Disaggregate Zone Economic Indicator Value Table Workspace (*.gdb)
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STEP 11
Select the option Distribution Using: Gravity Model to disaggregate freight flow distribution
using the Gravity Model (see Figure A-88).

& 1D Accourts and Regression Disaggregation Meshaod Tool - ] b

Trareearch Sreprocessed (atabase Distribution Using: Gravity Model (optional)
| E:'Trarsearc Freorocessec.ack | E
Productons and itirachors

| E: Procursons_sd_Atrsctans.od | i-_'—".
Courdy Fle ;
[ Ceinty_File

Digaggregabe Tone Trarmoor t Huls

| Transport Hubs TAZ

SCTG 2-cigit b MAICS 2.cigit of NATCS 3-digt Code Crosswal Tabls
|SCT6 20 2e WAICS 2D Cede Crosswalk_Table

10 Aconurts Commadtty Frodudng Industry Share Tahle
f,5upphr_TaI:ll:_m_hI.ﬁlES_,ZD_wﬁ_Minirnum_n:-.*_'il}_Pu-'\c:nI;_Eharu
10 Aocmuris Commadity-Using Industry Share Tabls
IUs-l:_TubI:_u_Nﬂcll:S_ED_hi'H-1_Hirme_u'F_'|D_F‘:n:enL5lur::
Agoregate Fore Loonoma Sndicabor vaslue Tabies

[Eamrageate zone Econcmic_values by HAICS .00k
[esaggregate Zone Eroromec Indeator Valus Tables

Select the aption i dissggregate freight o distnbution will be peformesd
using tha Gravity Model

L4
i

L+
i

L

[ [o
B B E OB E

E
g.
:
i
;
:
'_ta

Eratunan sng Sy Mol ogianh
% esaggregate and Transsanch 2one Cerviroid Fles (opsonal)

I |
% Averags Commodty Flew Trawvel Lengsh Tables fobonal)
I |
| Distrbuton Usng: Fropodionsl Weighire foptona )
[ Disirbusian Using- kerative Proparbona Fifsng loplional)
* eﬁmmwmm@ﬂﬁmﬂu—l

.

m

Frssght B Torwage e Eouned {national |
0.1 w

[ | &

[ o6 || cowd | Enionments,, || s<cierdn | Toul Helr

Figure A-88 Select the Option to Distribute Freight Flow Using the Gravity Model
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STEP 11.1
Input disaggregate and TRANSEARCH zone centroid file workspace (*.gdb) in tools input
parameter Disaggregate and TRANSEARCH Zone Centroid Files (see Figure A-89).

Input obtained from the outputs of the Spatial and Economic Data Preprocessing Tool

§ 10 Accourts ard Regression Disaggregation Method Tool = ] X
Transaarch repyresssd Databaie Disaggregate and Transearch Zone Centroid Files
iE:'-‘-'-m;--_ﬁm woesed. gl | !E'I Iﬂﬂﬂﬁﬂﬂ}
Froductions and Atiractans :
ek ol it henpch | EEE Input disaggragate and Transearch zane cantraid fla workspace (*.gdb}
by File fnpuf obigined from the owlpuls of the Spatial and Ecanomic Data
[Cauery. File =] e Prepmeessing Teo!
Disaogragate Zone Transpart Hubs )
|Tmnspnrt_ﬁuhs_'liﬂ.2 _:j :E'.
SCTG Zdhgit o NALCS 2-thget or MALCS S-cipat Code Cromsmsit Table .
[S0R5_0_to MAICS_ 20 Code Crosswalk_Table =

10 Arcounits Commodizy Produdng Industry Shane Table et
| Suppfy_Table_ss_NAIC3_ 2D _with_Minimum_of_10_Percent_Shares =] |
123 Bcoounts Commoday-Uisng Industry Share Table

[ibse Tabie_as_MAKS I with_Miremum_of 10 Percent Shares - :E.
mat&i‘wﬂmwm vake Tables :_
E:vigregate_Tone_Fronomic_Valusa by MAICS 3D.gdb | EE'-
Dissoracats 2ore Loonomic Inccesor Valos Tatles

Ei'\Umagpregate_fone_Ecoromic_Yauss_ by HAICS ZD.gdo | 'E_E.

[+ Distrbution Lising: Grawity Model jopsonal]
Dpisreonite soo Fprmeatohione Corioaid e fopiol
Es\Estmated_fore_Centrod_Longitude_and_L stthuce. gdb |
& average Commndiy Fow Travel Length Tabies (opborad)

|
o] Dostributann Lksing: Proporonal Weghling fplional)
] Dtrbutan Uising: tematave Propononal Fiting inotionall
@ Graity andfor [eradve Froportionnl Atting Tolerancs (=i {optional)
._I.I
Freght Flow Tormage Lover Bound {opobons?) |
0.2 '\.r
L] él:l.ll;!:ll:FDﬂH' -
| 18l

Figure A-89 Input Disaggregate and TRANSEARCH Zone Centroid File Workspace (*.gdb)
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STEP 11.2
Input TRANSEARCH average commodity flow travel length Table workspace (*.gdb) in tools
input parameter Average Commodity Flow Travel Length Tables (see Figure A-90).

Input obtained from the output of the TRANSEARCH Preprocessing Tool

5" 10 Accounts and Regression Disaggregation Method Tool — O X
Transearch Preprocessed Datal Average Commodity Flow Travel Length Tables
| E:\Transearch_Preprocessed.gdb | IEI toptional}
Productions and Attractions | T h odity f N h tabl N
| Ex\Productions_and_Atiractiors.gdb | IEI (r:gL;th)ransearc average commodity flow travel length table workspace
County File . .
|County_Fi|e =] IEI Input obtained from the output of the Transearch Preprocessing Tool
Disaggregate Zone Transport Hubs
ITransport_Hubs_TAZ LI IEI
SCTG 2-digit to MAICS 2-digit or MAICS 3-digit Code Crosswalk Table
| SCTG_2D_to_NAICS_2D_Code_Crosswalk_Table | @
10 Accounts Commedity-Producing Industry Share Table
ISupply_TabIe_as_NAICS_ZD_with_Minimum_of_‘IO_Percent_Share; LI IEI
10 Accounts Commodity-Using Industry Share Table
| Use_Table_as_NAICS_2D_with_Minimum_of_10_Percent_Shares | @
Aggregate Zone Economic Indicator Value Tables
|E:‘l,Aggregahe_Zone_Emnomic_\c'alues_by_NAICS_ZD‘gdb | IEI
Disaggregate Zone Economic Indicator Value Tables
|E:\,Disaggregahe_Zone_Emnomic_\c'aIues_by_NAICS_ZD.gdb | IEI
Distribution Using: Gravity Model (optional)
Disaggregate and Transearch Zone Centroid Files {optional)
|E:\Esh’mabed_Zone_Cemmid_Longih.lde_and_Latih.lde.gdb | Iél
Average Commodity Flow Travel Length Tables {optional)
| E:\Avg_Commodity_Travel_Length.gdb | @
Distribution Using: Proportional Weighting (optional)
[ Distribution Using: terative Proportional Fitting (optional)
% Gravity and/or Iterative Proportional Fitting Tolerance (%) (optional)
g
Freight Flow Tonnage Lower Bound (optional)
0.1 v
& Qutput Folder
I oK I | Cancel | ‘ Environments. .. | | << Hide Help | | Tool Help |

Figure A-90 Input Average Commodity Flow Travel Length Table Workspace (*.gdb)
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STEP 12
Select the option Distribution Using: Proportional Weighting to disaggregate freight flow
distribution using Proportional Weighting (see Figure A-91).

(Default: True)

210 Accounts end Regresson Dmeggregation Method Teal =% a e

Trarsocr ol Prepr noecoed Dalanage Distribution Using: Proportional Weighting [optional)

| E-VTranesrh_preprosessed ek Selact the opton if dissogreaate freight flow distribution will be performad
Produclions amd Alractons using Propational YWeighling

| E-¥Productiors_end_atractos. o

Cowrily Pl

[ County_File

Dezscgrenste fore Trarsork Hubs

[ Transgent_Hubs_taz

SCTE T-chgt to MALCS 2-dat o MAJCS S-digt Code Cromsmalk Table
]EIL' T 20 o MAICS A0 Code Crosswalk_Table

10 Accounts Commoddty-Prochaong Industry Share Tabl=
iSwphy'_Tablus_NNCi-_ED_wn'.h_Mirurnum_ul_'ID_?-‘eumL_‘ihmu
10 Accounts Commudity-Using Indussy Share Table
iL|=J:_TuhIus_ﬂfuﬂ‘i_,i'l:'_wﬂh_l‘-!irumm_ufjl}_:'euu'rL_'Shuru-
Apgregate fone Cooromic [mcicator valoe [ables

[ E-\aggregate_2one Economic_values by NaIcs_m0.gd
Dmagpragat= fore Eoonomec Indicator Value Tables

| E\Dimeggregets Tone Scoremic Vaues by HAICS 2D.cdb

IE

|

(Defzult- Tris)

4]
i

I
L

L4

L]

ER Y
B B B B @

i}

[#] Destriwtion Using: Graty Meocel ioptonals

Diesgoregate and Trarsaarch Jore Cerinond Fiee (pplonal)
| E-tEstmated_fore_eriro_Longiude_and | stibde.gek
At age Commocity Fos Travel Lengih Tables {patioral]

| ExVaivg_Commoday_Trave_|ength.odb

@wnwm Liing: Paogortional Weighling ioptondl)

[ Destribation Using: kermtue Proposional Feing faptional]

% Gravity andjor lerabve Froporsonal Fitbng Tolerancs %) {ooboral

Freght Flow Tonnage Lovesr Boored {ooborall

o

|

S )
% Ouitput Frskder
| =]
II“ Cancsd Envirerments... | | <<HdeHdn | Taed el

Figure A-91 Select the Option to Distribute Freight Flow Using Proportion Weighting
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STEP 13
Select the option Distribution Using: Iterative Proportional Fitting (IPF) to disaggregate
freight flow distribution using Iterative Proportional Fitting (see Figure A-92).

5010 Accnunts and Rogeession Disaggregation Mathed Toal = 0 .

Transearch Fraprocessed Tambess Distribution Using: Kerative Proportional Fitting
[optional)

Salact the option i disaggregate fraight flow distribction will be parfarmad
using Waratve Properbional Fithng

G 6

Er{Transearch_Preprocessed.gdh
Produchons and Atractons
ErProductions_and _sstractions.qds

County Fle

|C:|l.ll1|.'_.r_ﬁl!

Dreagoregate Jone Transport Hube

[ Trarspan_Huts_tar

SCTG B-digt do MAICS 2-dhgit or MALCS 3-dwgit Code Crossmalk Tablke

[ S5 20 e MAICS D Cade_Croswali_Table

[ Acinun i Commodity-Produding [nsiry Share Table

| Suipphy_Tahle_as MAICS 30 with_ Minimurn_of_10_Parcert Shares

T2 Arvounta Commadity-Lng Induastry Shane Tahie

| Use_Tabke as BAICS 20 with Minimum_of 10 Percemt Shares

Aggrevais Tone Boonomic Tndoator Yalue Tabkes
Esfgiredgate_Zone_Foanomv_Wakms_hy NAICS_ID.gdb

Disaggregate Zone Eronomic Indicartor vale Taniss

L

[if . I
E B &

[4]
m

Ll
[

[

Y

] Drstribation Lsing: Grasty iodsl foptional]
Diecrpiy egate v Trarssanch Tore Centroa Fles {oalional)
=+ Estmated_fore_Centrod Longiute e Lestuce o |
Asarage: Coraieccity Ao Travel Length Tables (nptionl) "
Exboey _Commodity_Trawvel_Lergth,gdo | ]
] Ditatrization Ling: Prparticnal Wesghang foptional)
(s g, Veraive Froocsional i nstorl

& Graity andfor Tierathee Praper tional Fitting Tolerance: (%) {nptizeal]

O

Fraight Flow Tannage Lower Sourd (opaonal) |
2.1 -

% Culput Frlder

|I| _ caneed Envronmenss... | | <<Hdebop | e L, |

Figure A-92 Select the Option to Distribute Freight Flow Using Iterative Proportional Fitting
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STEP 14

Select the tolerance (%) for Gravity Model and/or Iterative Proportional Fitting Method in tools
input parameter Gravity and/or Iterative Proportional Fitting Tolerance (%) (see Figure A-
93).

510 Accounts and Regression Disaggregation Method Tool - (] x

Transearch Preprocessed Database Gravity and/or lerative Proportional Fitting Tolerance
|E:'|,Tm‘=:a'd'_Pr\=|:rn|:=u:d.gcl:~ | ﬂ (%) (optional)
Froducsons and Attractions

- Selact the tolerance (%) for Gravity Mode! andfor lteratve Proportional
[ E:precuctions_snd_Altractinns.ods | E| Eie lathor (%) y port

County Fle

ICuunry_FiI: :I E|
Disagaregate Zore Transport Huos

| Fansport_Hubs TAZ =l E‘|
SCTG 2-digt to MALCS F-dgrt or NAICS 3-dgit Code Crosswalk Table

57520 to_NAICS_2D_Code_Crosswalk_Table = &
10 Accounts Commodity-Froducng Industry Share Tabie
|Supply_Table_as_MAICS_I0 with Mmimum_of_10_Percent Shares = E|
10 Apcounits Commedity-Using Induatry Share Table

| Use_Table_as_WAICS_20_with_Minimum_of_10_Percent_Shares =] E|
Apgregate 2on= Economic Indicator Uaive Tables

| E:\aggregate_Zone_Emonomic_Values_by_MAZCS_D.od | E|
Disaryeregate Tore Ecoronic Indiator Vahe Tables

[ E:\pimagegate Zune Ecsnome_Yekies by NAICS_20.gd | ﬁ

[ Citsbution Using: Gravity Medel loptional)

Disaggregate and Transearch Zone Centoid Flies {opbional)

| E:'Estimated_Fore_Centrow_Lorgitude_and_Lanmde.gdb | E|
Auerage Commodity Fhow Travel Length Tables {optional)

| Erig_Commodity Tranel Length.gda | E.|

A Distsbuion Using: Proportional Waighting inpticnal)

[+#] Cistsbustion: Using: kerative Propertional Féing ioptional]
Granity and|or Tterathe Proporfional Fiting Tolerance (%) {nptional)

T

EEEREEEEEE - B
£

Figure A-93 Select the Tolerance (%) if the Gravity Model and/or Iterative Proportional Fitting Method
was Selected
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STEP 15
Select the lower bound for the output freight flow tonnage in tools input parameter Freight
Flow Tonnage Lower Bound (see Figure A-94).

Purpose: Reduction of number instances with low values

(Default: 0.1)

X 10 Accounts and Regression Disaggregation Method Tocl - a b

Tramsearch Prex soessed Dalanase
| Li\Trarseerch_Presrocesssd. gde

Productions and Attractons

| Er'Froduchions_anc_atractors.ods

Courrty Fie

Freight Flow Tonnage Lower Bound (optional)
Select the lower bound fior the oulput freagid flow bannage
Furpase: Redusfion of numbar insfancas wit law valuas
(Defaut: 0.1)

L]

[L'-:lunt:.r_Fie

Cesaggregate fome Transport Hubs

[Transpwl._l—u:l:_'[ﬂl

SCTE 2ot 2 HAICS 2-digh or WAJCS J-dgit Code Crossvalk Table
[SCTE_EDJ:I_N.AIES_ED-_Cnde_EmmIk_stle

10 Aocoun's Connadity-Frodudng Tndusty Share Table

| Supphy Table_as MAICS 20 with_Minimurn_of 10 Percent_Shares
10 Accourss Commadity-Uising Industry Share Tabke

| Lis= Table as MAICE 20 wich_Mirirmur of 10 Percent Shares
Aoyregate Tone Ecancric Indicator Yske Tables

[ Ex\aguregate_7ire_Eoonomic_Vakes_by_WAiC5_m. b
Disaqoregate Tore Ecoromic Incicator Vakie Tabies

| £\ el Pone_Broncers_Vakies_biy_NALCS_7D. oo

[ Distribution Lsing: Grevaty Mode jopional)

Le] L
O o m B BB S

L]

L]

iy

Y

Dussgorecate and Transesrds Zons Ceviod Fles (opaonal)
[eviestiated zone Cenmud Longhide_and Lathude. o
Average Commrodity Flow Trawvel Langs Tables {(optional]

| Eridwn_Commedity_Travel Length.gch =

[

|- Dnsrbution Using: Prozamanal Wesgring lapond)
o] Dxtrbution Lieing: Rerative Proporional Fiting fostionsl)
GranetTy el fo THerave Proper tienal Fiting Telemnce (%) (nptonal)

e Lowser Eound

Taol Help

Figure A-94 Select the Freight Flow Tonnage Lower Bound
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STEP 16
Select the output folder in the tools input parameter Output Folder, where the disaggregated
freight flow data will be outputted (see Figure A-95).

& 10 Accounts end Regression Disaggregation Method Taol =t 0 bt

Transearch Preprocessed Databese U'Lliput Folder

5
g
E
&
[

Salect the culpul folder whare the disaggragated haight flow dala will bs
outputted

E:'Producions_and_Attractions,gdo
County Fie
| County File
LDisagoreale Tone Trarspirt Habe
|Trarrs|:mrt_Huhrs_W
SCTIG gt ta SAICS 2-digt or NAICS 3-digit Code Crozswalk Tabie
[5CT5_20 te MAICE 20 Cede Cresswalk,Teble
10 Apenurts Commadity Produdeg Tndustry Share Table
|Suppi_.r_ﬂublus_hlﬂdCS_ED_with_Minimum_cf_W_-"Bwﬂ_Sharﬁ
10 Aomuris Commadity-LUisng Industry Share Taole
| Use_Tistali_ss_MAICS_I0 with Mo ab 10 Pereent_Shares
Aigeregale Zone Exonomic Indialr Ve Tables
| pagregate 2are Ssananc vekes by 1050520 o
[Cesapgrecate fone Economic indicator Vakue Tables
| E:ipisaggregens Fore Economic_Vaies_by 4305 _0.gd

[ Detrbusion Using: Grauiy Model ioptonal]

[esagoregate ard Trarsearch Zone Centroid Fles (optional)
| E: Estimater_Tons Centrad Longhude_sd Lalituse. odn
Auverane Commadry Finm Travel Length Tadkes foptonal]

| E:\avg_Commodity_Travel_Length.pd
o] Ciatrbuion Ueing: Propasionl Waighting fomtonl]

2
[ (O

41 L4l
B E

4] L
m &

m llmi

[ Crtrbasion Usirg: berative Prozorional Fiting joptionl]
Gravily ardfor Tieratve ProporSonal Fitling Tokerance (%) (opfiora)
1

= |

L Flgs T Laswer Egurd (opticnaly
0,001 ~|

Culput Folder

[Eosns &l

| | Envromments... < Hide Hela Tel Help

2
&

Figure A-95 Select the Output Folder
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STEP 17

Once all required parameters are inputted, press OK to execute the application. The ArcGIS
application invokes a task completion window, which reports the status of each task (see Figure
A-96). Disaggregated freight flow data attribute Table using Gravity Model (see Figure A-97),
Iterative Proportional Fitting (IPF) (see Figure A-98), and Proportional Weighting (see Figure A-
99) will be outputted in the selected output folder.

10 Accounts and Regression Disaggregation Method Tool n
o
Close
<< Details

[ Close this dialog when completed successfully

A
Loading Imput Data

Estimating Regression Coefficients for Aggregate Zone Productions and Attractions
Estimating Disaggregate Zone Productions and Attractions

Adjusting Disaggregate Zone Productions and Attractions

Distributing Disaggregate Freight Flow Using Gravity Model

Gravity Model | Processing following file: Data by S5CTG 2D 1

Distributing Disaggregate Freight Flow Using Proportional Weighting

Proportional Weighting | Processing Following File: Data by SCTG 2D 1

Distributing Disaggregate Freight Flow Using Iterative Proportional Fitting
Tterative Proportional Fitting | Processing Following File: Data by SCTG 2D 1

Data Processing Complete

Completed script IO Accounts and Regression Disaggregation Method Tool... W

Figure A-96 10 Accounts and Regression Disaggregation Method Tool Performance Task Window
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Figure A-99 Disaggregated Freight Flow Data Using 10 Accounts, Regression, and Proportional Weighting
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A.8 PA Estimation OD Selection Tool

Description

The following tool provides the capabilities to output specific disaggregate OD flow and
estimate productions and attractions. The specific OD flow can be selected by unique SCTG
code, Mode or Mode Group, Equipment, and Trade Type code. In addition, the tool provides
the ability to select the freight flow by unique county or disaggregate zone. A schematic
overview of PA Estimation OD Selection Tool inputs and outputs is shown in Figure A-100. The
output from this tool is used as input in: i) OD MAP Tool, and ii) PA MAP Tool.

Example Input Files

e Processed_Disaggreagte_Data

(Obtained from the outputs of the 10 Accounts and Regression Disaggregation Method
Tool and/or 10 Accounts and Proportional Weight Disaggregation Method Tool)

o Spatial_Database.gdb/County_File (see Figure A-5)

e Spatial_Database.gdb/Disaggregate_Zone_File (see Figure A-22)
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PA Estimation OD Selection Tool Inputs and Outputs
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Figure A-100 PA Estimation OD Selection Tool Inputs and Outputs
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STEP 1

Open the newly added Freight Data Disaggregation Tool toolbox, select the Post-processing tool

group, and lunch PA Estimation OD Selection Tool (see Figure A-101).

5 A Estimation OD Selection Taal - O
[=] Estmate: Froductians and Atractions
B Dulpul Soecic Cisaggregale OO Fiow G bz 1y Wioele {spard)
[ Rl Carlerd -
% Folder with Proosssed Disaggregate OD Data L Hsd intermudal
| E O Rl e
[ Trudk Truddoad
* Aggregate Tore Fe O] Truck L4
L Trudk PYT
| T Truck
% Dissogregate Zone Fle [ Truck rec
| E O &r
L ] water b
Di Tune Tdderitifier * ¥
Az ) Vl Sedzct All Unsalect A Add Vale
Selection by [mbound and for Cuthound Aows sx by o £ h
[+] trbound and taternal O aute
B Dutbewrd ard Intemal O ouk:
|*] tnternal by Ongin O ory van
B tternal by Destination L Pl
[ Uweessnok
[ Remafer
[ spedaity
] Tank
Sidact All Linsaahct A A Nk
Samct all Unsajct all Add Vahe Selection by Trade Type (optional)
Selactian By SCTG Code (apsanal) [ alzska
[ 5CT% 1: Animais and Fish {ive) - E “""“':
[ 5CT5 2: Ceresl Grains (roudes seed) 0 Canada
[ 5c75 2: Agrindbhural Preducts (ewchades Animal Feed, Cereal Graing, - [ Expert
D SCTG 4 Animal Feed, Eggs, Honey, and O%her Products of Arimal On [ tmpart
[[] 5CTG 5: M=at, Foultry, Fish, Seafood, and Ther Preparations | ] Mcaics
[ 5CT5 &: Milled rain Prodhucts and Prenarations, and Bakery Products || HaFTa
|| 5ET6G 7: Other Frepared Foodszuffs, Fats and Qis
[ 5C7% & Alohalic Beverages and Denatured Akcohol
[ 5075 %: Tobscco Froducts = R— Uneelace Al Al vaha
< » '
[ Selactom by County [nptonsl)
Select Al Unzelect Al Add Vake O - S
Selactnn by Dmaggmygate Tane [
Sebection by Mode Group (aphonal)
[ Rail Sebucted Fores (aptional)
[ Truck
D At
] water
O P
D Cithers
Sedect Al Unsedect A Add Vahae
Selact Al Ungslact Al Add Valkse # Duiput Folder El
lII Cancel |Em'\mmu'n= | Show Help ==

Figure A-101 PA Estimation OD Selection Tool
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STEP 2
Select the Estimate Productions and Attractions if the user wishes to estimate productions
and attractions for the specific disaggregate OD flow (see Figure A-102).

(Default: True)

& PA Estimation OD Selection Tool — O *

Estimate Productions and

[/] Estimate Productions and Attractions ~ A
Aftractions

] ific Di . i .
EAOutpus Speciic Disaggregate OD Fow Select if the user wishes to estimate

% Folder with Processed Disaggregate OD Data productions and attractions for the specific
| | @ disaggragate OD flow
% Aggregate Zone File (Default: True)

| =

% Disaggregate Zone File

| | &l

Disaggregate Zone Spatial Identifier
| Taz v
Selection by Inbound andor Outbound Flows
Inbound and Internal

Outbound and Internal

Internal by Crigin

Internal by Destination

| selectAl || UnselectAl | Add Value

Selection by SCTG Code (optional)

[ scTG 1: Animals and Fish ive) ~
[ scTG 2: Cereal Grains (indudes seed)

[ scTG 3: Agricultural Products {exdudes Animal Feed, Cereal Grains, and Fora
[] scT5 4: Animal Feed, Eggs, Honey, and Other Products of Animal Crigin

[] scTG 5: Meat, Poultry, Fish, Seafood, and Their Freparations

[] scTs &: Milled Grain Products and Preparations, and Bakery Products

[ scTG 7: Other Prepared Foodstuffs, Fats and Oils

[] scTG 8: Alcoholic Beverages and Denatured Alcohol

[715CTG 9: Tobacco Products v
£ >

| selectAl || UnselectAl Add Value
Selection by Mode Group (optional)

[ Rail
[ Truck
|:| Air

|:| Water
[ Pipe
] others

v

| oKk || Cancel | Envionments... | <<HdeHep | | ToolHep |

Figure A-102 Select the Estimate Productions and Attractions
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STEP 3
Select the Output Specific Disaggregate OD Flow if the user wishes to output the specific

disaggregate OD flow (see Figure A-103).

(Default: True)

&' PA Estimation OD Selection Tool

- O

X

Estimate Productions and Attractions

] Output Specific Disagaregate OD Flow

% Folder with Processed Disaggregate OD Data

| &

% Aggregate Zone File

| &

% Disaggregate Zone File

| &

Disaggregate Zone Spatial Identifier

| Tz
Selection by Inbound and/or Outbound Flaws

Inbound and Internal
Outbound and Internal
Internal by Origin
Internal by Destination

| selectAl | Unselectal |
Selection by SCTG Code (optional)

Add value

[ scT5 1: Animals and Fish (ive)
[] scTG 2: Cereal Grains (indudes seed)

[] scT5 4: Animal Feed, Eggs, Honey, and Other Products of Animal Crigin
[ scT5 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[] scTs &: Milled Grain Products and Preparations, and Bakery Products
[ scTG 7: Other Prepared Foodstuffs, Fats and Oils

[ scT6G 8: Alcoholic Beverages and Denatured Alcohol

[ 5CTG 9: Tobacco Products
£

[] 575 3¢ Agricultural Products {excudes Animal Feed, Cereal Grains, and Fora

>

| SelectAl | UnselectAl |
Selection by Mode Group (optional)

Add Value

[ Rail
[ Truck
] &ir

[ water
[ Pipe
[ others

v

OQutput Specific Disaggregate OD
Flow

Select if the user wishes to output the
specific disaggregate OD flow

(Default: True)

[ ok ] canel

| |En\rironments... | | << Hide Help |

| ToolHep |

Figure A-103 Select the Output Specific Disaggregate OD Flow
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STEP 4
Input path to the folder containing processed disaggregate OD data in the input parameter
Folder with Processed Disaggregate OD Data (see Figure A-104).

Input obtained from the outputs of the 10 Accounts and Regression Disaggregation Method Tool
and/or 10 Accounts and Proportional Weight Disaggregation Method Tool

‘ 5 PA Estimation OD Selection Tool - | X

Estimate Productions and Attractions ~ E?;g;;:‘:tgggrg%egs;l:

Output Specific Disaggregate OD Flow
Input path to the folder containing processed

Folder with Processed Disaggregate OD Data disaggregate OD data
| Processed_Disaggregate_Data | @
% Aggregate Zone File
% Disaggregate Zone File
| | & .

Disaggregate Zone Spatial Identifier |
TAZ v| i

Selection by Inbound andjor Qutbound Flows |
Inbound and Internal '
Outbound and Internal
Internal by Crigin |
Internal by Destination I

Select All Unselect Al Add Value

Selection by SCTG Code {optional)

[ 5CT6 1: Animals and Fish (ive) P
[ 5CTG 2: Cereal Grains (indudes seed)

[ 5€T6 3: Agricultural Products {exdudes Animal Feed, Cereal Grains, and Fora
[ SCTG 4: Animal Feed, Egas, Honey, and Other Products of Animal Origin

[] SCTG 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[ 5CT6G &: Milled Grain Products and Preparations, and Bakery Products

[] 5CTG 7: Other Prepared Foodstuffs, Fats and Oils

[ 5cT6G &: Alcoholic Beverages and Denatured Alcohol

[ 5CTG 9: Tobacco Products 4
< >

Select all Unselect Al Add Value

Selection by Mode Group {optional)
[ rail
[ Truck
7 air
[ water
[ Pipe
[ others
v
oK Cancel Environments... << Hide Help Toal Help

Figure A-104 Select Folder Containing Processed Disaggregate Data
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STEP 5
Input path to the geographic file containing study area counties with geographic entity codes
(GEOIDs) in tools input parameter Aggregate Zone File (see Figure A-105).

5 PAEstimation OD Selection Tool - O *

Estimate Productions and Attractions ~ Aggr&gat& Zone File

Input study areas county file with geographic
[+] Outpit Specific Disaggregate OD Flaw entity codes (GEOIDs)

Folder with Processed Disaggregate OD Data
|D:‘l.Deskto|:|‘l|Freight_DaE_Disaggregation_TooIs\TooI_Inputs_and_Douuts‘\Pc| @

Aggregate Zone File

| County_File | @

% Disaggregate Zone File

| =

Disaggregate Zone Spatial Identifier
| Taz v]
Selection by Inbound and/or Outbound Flows
Inbound and Internal

Outbound and Internal

Internal by Origin

Internal by Destination

| selectAl || UnselectAl | Add value

Selection by SCTG Code (optional)

[] 5cT6 1: Animals and Fish (ive) P
[] 5CTG 2: Cereal Grains {indudes seed)

[] 5cTG 3: Agricultural Products (exdudes Animal Feed, Cereal Grains, and Fora
[] 5cTG 4: Animal Feed, Egas, Honey, and Other Products of Animal Origin

[[] 5CTG 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[] scT6G 6: Miled Grain Products and Preparations, and Bakery Products

[] 5CTG 7: Other Prepared Foodstuffs, Fats and Gils

[ scT6G 8: Alcohalic Beverages and Denatured Alcohal

[ 5CTG 9: Tobacco Products W
< >

| selectAl || UnselectAl | Add value
Selection by Mode Group (optional)

[ rail
[ Truck
[ air

[ water
[ Pipe
[] others

v

Ok | Cancel | Emvionments..| <<tideHep | | ToolHep |

Figure A-105 Input Study Area County File
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Input path to the geographic file containing study area disaggregate zones with geographic
entity codes (GEOIDs) in tools input parameter Disaggregate Zone File (see Figure A-106).

E PAEstimation OD Selection Tool - d ey

Estimate Productions and Attractions ~ DlsaggrEQate Zone File

[+] Output Specific Disaggregate OO0 Flow Input study areas disaggregate zone file with
geographic entity codes (GEOIDs)

Folder with Processed Disaggregate OD Data
|D:\Desktop\,Freight_Daia_Disaggregah’on_TooIs\,TooI_Inputs_and_Douuts\Pc| @

Agaregate Zone File
|D:‘I,Deskto|:|‘|,Freight_DaE_Disaggregation_TooIs‘l,TooI_Inputs_and_Duu:luts‘ch| @

Disagaregate Zone File

| Disaggregate_Zone_File | @
Disaggregate Zone Spatial Identifier
| TAz v|

Selection by Inbound and/or Outbound Flows
Inbound and Internal

Outbound and Internal

Internal by Origin

Internal by Destination

| selctAl || UnselectAl | Add Value

Selection by SCTG Code (optional)

[] 5CTG 1: Animals and Fish {ive) ~
[] scTG 2: Cereal Grains (indudes seed)

[ 5CTG 3: Agricultural Products (exdudes &nimal Feed, Cereal Grains, and Fora
[] scTG 4: Animal Feed, Eggs, Honey, and Other Products of Animal Origin

[] sCT6 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[] 5cT6 6: Milled Grain Preducts and Preparations, and Bakery Products

[] scTG 7: Other Prepared Foodstuffs, Fats and Qils

[] 5CTG 8: Alcoholic Beverages and Denatured Alcohol

[T 5CTG 9: Tobacco Products v
< >

| selctAl || UnselectAl | Add Value
Selection by Mode Group (optional)

] rail
[ Trudk
] air

[ water
] Pipe
[] others

v

oK | | Cancel | |Environments... | | << Hide Help | | Tool Help |

Figure A-106 Input Disaggregate Zone File
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STEP 6

Select the type of disaggregate-level geographic zone in the tools input parameter
Disaggregate Zone Spatial Identifier (see Figure A-107).

(Default: TAZ)

&' PA Estimation OD Selection Tool - O X

Estimate Productions and Aftractions ~ DlsaggreQate Zone Spatlal
Identifier
Output Specific Disaggregate OD Flow

Select the type of disaggregate zone spatial

Folder with Processed Disaggregate OD Data identifier

|D:‘Desktop\,Freight_Dam_Disaggregation_TooIs‘l,TooI_Inputs_and_Duh:nuts‘Pc| @

) (Default: TAZ)
Aggregate Zone File

|D:‘Desktop\,Freight_Dam_Disaggregaﬁon_TooIs‘I,TooI_Inputs_and_Duu:luts‘Pc| @
Disaggregate Zone File
|D:‘Desktop\,Freight_DaE_Disaggregaﬁon_Tcols‘l,TooI_Inputs_and_Duu:luts‘Pc| @
Disaggregate Zone Spatial Identifier

| [~]
Census Blocks

Census Tracts

Zip Code

] Internal by Crigin
Internal by Destination

| selectAl || Unselectal Add Value

Selection by SCTG Code (optional)

1 5CTG 1: Animals and Fish {ive) A
[ 5cT6 2: Cereal Grains (incudes seed)

[ 5cT6 3 Agricultural Products {(exdudes Animal Feed, Cereal Grains, and Fora
[ sCTG 4: Animal Feed, Eggs, Honey, and Other Products of Animal Origin

[] sCTG 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[] scTG &: Milled Grain Products and Preparations, and Bakery Products

[] 5¢CT6 7: Other Frepared Foodstuffs, Fats and Oils

[ 5cT6 &: Alcoholic Beverages and Denatured Alcohol

[7] 5CTG 9: Tobacoo Products R
£ >

SelectAl || Unselect Al Add Value

Selection by Mode Group (optional)
O rail

[ Truck

|:| Air

|:| Water

[ Pipe

[ others

v

| OK | | Cancel | |En\tircnments... | | << Hide Help | | Tool Help |

Figure A-107 Select Disaggregate Zone Spatial Identifier
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STEP 7
Select by which inbound and outbound flow the disaggregated data will be outputted in the
Selection by Inbound and /or Outbound Flows input parameter (see Figure A-108).

(Default: All)
&' pa Estimation OD Selection Tool — O *
Estimate Productions and Attractions ~ Selection by Inbound and/or

Outbound Flows

[ Output Specific Disagareaate OD Flow
) ) Select by which inbound and outbound flows
Folder with Processed Disaggregate OD Data the disaggregated data will be outputted
|D:\Desktop‘lFreight_Dab_Disaggregaﬁon_Tools‘l,TooI_Inputs_and_Outputs‘lP:| @

(Default: All)

Aggregate Zone File
|D:‘lDesktop‘lFreight_Dam_Disaggregation_Tools‘l,TooI_Inputs_and_Dutputs‘lP:| @

Disaggregate Zone File
|D:‘IDesktop‘lFreight_Dam_Disaggrega1:ion_TooIs‘l,TooI_Inputs_and_Outputs‘lP:| @

Dit regate Zone Spatial Identifier
TAz |

Selection by Inbound and/or Quthound Flows
[ nbound and Internal

Internal by Origin

[ internal by Destination

| sekectal || unselectal | Add Value

Selection by SCTG Code (optional)

[ sCTG 1: Animals and Fish (ive) A
[ sCT6G 2: Cereal Grains (indudes seed)

[1 5CT6 3: Agricultural Products (exdudes Animal Feed, Cereal Grains, and Fora
[] 5CTG 4: animal Feed, Egas, Honey, and Other Products of Animal Crigin

[] sCTG 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[ 576 &: Milled Grain Products and Preparations, and Bakery Products

[1 sCTG 7: Other Prepared Foodstuffs, Fats and Oils

[ sCTG 8: Alcoholic Beverages and Denatured Alcohol

[7] 5CTG 9: Tobacco Products hd
£ >

| sekectal || unselectal | Add Value
Selection by Mode Group (optional)

[ Rail
[ Truck
7 air

D Water
[ Pipe
[ others

v

I oK I | Cancel | |Environments... | | << Hide Help | | Tool Help |

Figure A-108 Select Inbound and/or Outbound Flows
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STEP 8
Select the option Selection by SCTG Code if the user wishes to output data by specific SCTG 2-

digit code (see Figure A-109).

Z Pa Estimation OD Selection Tool — O *

Estimate Productions and Attractions ~ Sele_ction by SCTG Code
(optional)

QOutput Specific Disagaregate OD Flow
. . Select the option if the user wishes to

Folder with Processed Disaggregate OD Data output data by specific SCTG 2-digit code
|D:\Desktop\Freight_DaE_Disaggregaﬁon_Tools‘l.TooI_Inputs_and_Douuts‘P:| @

Aggregate Zone File
|D:\Desktop\Freight_DaE_Disaggregaﬁon_Tools‘l.TooI_Inputs_and_Dthuts\P:| @

Disaggregate Zone File
|D:\,Desktop\Freight_Dam_Disaggregat’on_Tools\TooI_Inputs_and_Duumts‘,P:| @

Disaggregate Zone Spatial Identifier
| TAz |
Selection by Inbound and/or Quthound Flows
[ tnbound and Internal

Qutbound and Internal

Internal by Crigin

[ internal by Destination

| SelectAl || UnselectAl | Add Value

Selection by SCTG Code {optional)
SCTG 1: Animals and Fish (live) ~

[] scTG 2: Cereal Grains (indudes seed)

[ 5cTG 3: Agricultural Products {exdudes Animal Feed, Cereal Grains, and Fora

[] 5cTG 4: Animal Feed, Eggs, Honey, and Other Products of Animal Origin

[] sCTG 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[] 576 &: Milled Grain Products and Preparations, and Bakery Products

[ 5cTG 7: Other Prepared Foodstuffs, Fats and Qils

[] scTi 8: Alcoholic Beverages and Denatured Alcohol

[15CTG 9: Tobacoo Products
< >

| selectAl || UnselectAl | Add value

Selection by Mode Group (optional)
[ rail

[ Trudk

|:| Air

[] water

Ll Pip=

[] others

W

oK I | Cancel | |Environmer1ts... | | <« Hide Help | | Tool Help

Figure A-109 Select Data by SCTG Code
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STEP 9 (Option 1: Selection by Mode Group)
Select the option Selection by Mode Group if the user wishes to output data by a specific mode
group (see Figure A-110).

Z Pa Estimation QD Selection Toaol - O *

~ | Selection by Mode Group

Estimate Productions and Attractions "
(optional)

[+ Output Specific Disaggregate OD Flow
) . Select the option if the user wishes to
Folder with Processed Disaggregate OD Data output data by specific mode group

|D:\Desktop\Freight_DaE_Disaggregaﬁon_TooIs\,TooI_Inputs_and_Oouuts\P:| @

Agaregate Zone File
|D:\Desktop‘lFreight_DaE_Disaggregation_Tools‘l,TooI_Inputs_and_Duu:luts‘P:| EI

Disaggregate Zone File
|D:\Deskbop‘Freight_Da‘ﬁ_Disaggregation_Tools‘l.TooI_Inputs_and_Douuts‘P:| EI

Disaggregate Zone Spatial Identifier
| TAz ]
Selection by Inbound and/for Outbound Flows
[ tnbound and Internal

Outbound and Internal

Internal by Origin

[ internal by Destination

| SekctAl || UnselectAl | Add Value

Selection by SCTG Code {optional)

SCTG 1: Animals and Fish (ive) A
[] scTG 2: Cereal Grains (indudes seed)

[] sCTG 3: Agricultural Products (exdudes Animal Feed, Cereal Grains, and Fora
[] SCTG 4: Animal Feed, Eggs, Honey, and Other Products of Animal Origin

[] sCTG 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[] TG 6: Milled Grain Products and Preparations, and Bakery Products

[] sCTG 7: Other Prepared Foodstuffs, Fats and Oils

[] sCTG &: Alcoholic Beverages and Denatured Alcohal

[7] 5CTG 9: Tobacco Products
£ >

| selectAl | UnselectAl | Add value

Selection by Mode Group (optional)
[ rail

I:‘ Air

[ water

(] Pipe

[] others

v

QK I | Cancel | |Environments... | | << Hide Help | | Tool Help |

Figure A-110 Select Data by Mode Group
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STEP 10 (Option 2: Selection by Mode)
Select the option Selection by Mode if the user wishes to output data by a specific mode (see
Figure A-111).

5 PA Estimation OD Selection Tool - O =

Selection by SCTG Code (optional)
5CTG 1: Animals and Fish {ive) Al ™
[] 576 2: Cereal Grains {indudes seed)
[] scT6 3: Agricultural Products (exdudes Animal Feed, Cereal Grains, and Fora Select the option if the_ user wishes to
[ SCTG 4: Animal Feed, Eggs, Honey, and Other Products of Animal Origin output data by a specific mode

[] scTG 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[] scT6 6: Milled Grain Products and Preparations, and Bakery Products
[] 5CTG 7: Other Prepared Foodstuffs, Fats and Oils

[] scT6 8: Alcoholic Beverages and Denatured Alcohol

[71 5CTG 9: Tobacco Products 4
£ >

Selection by Mode (optional)

| SelectAl | UnselectAl | Add Value

Selection by Mode Group (optional)
[ rail

[ Trudk

7 air

|:| Water

[ Fipe

[] others

| SelectAl | UnselectAl | Add Value

Selection by Mode (optional)

[ rail Carload s
[ rail Intermodal

[ rail MEC

[ Trudk Truckload

] Trudk PvT

[ truck NEC

7 air

[ water v
< >

| SelectAl | UnselectAl | Add Value

Selection by Equipment (optional)
[ auto

[ Bulk

1 ory van

] Flat

[] Livestock

[] Reefer

[ speciality

[ tank

| SelectAl | UnselectAl | Add Value v

[ ok ] cancel | Environments...| | <<HdeHep | | ToolHelp

Figure A-111 Select Data by Mode
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Select the option Selection by Equipment if the user wishes to output data by specific
equipment (see Figure A-112).

' pa Estimation OD Selection Tool — ] *

Selection by SCTG Code {optional)

SCTG 1: Animals and Fish (live)

[ scTG 2; Cereal Grains (indudes seed)

[] scTG 3: Agricultural Products {exdudes Animal Feed, Cereal Grains, and Forage Product
[] 5CTG 4: Animal Feed, Eggs, Honey, and Other Products of Animal Crigin

[] sCTG 5: Meat, Poultry, Fish, Seafood, and Their Preparations

[] scTG 6: Milled Grain Products and Preparations, and Bakery Products

[[] TG 7: Other Prepared Foodstuffs, Fats and Gils

[] 5¢TG 8: Alcoholic Beverages and Denatured Aleohal

[ 5CTG 9: Tobacco Products o
< >

~| ~ | 3election by Equipment (optional)

Select the option if the user wishes to
output data by specific equipment

| SelectAl | UnselectAl | Add Value
Selection by Mode Group {optional)

7 rail
Truck
] air

|:| Water
L] Pipe
[] others

| selectal || uUnselectal | Add Value

Selection by Mode {optional)

[] rail carload ~
[ rail intermodal

[ rail MEC

[ Truck Truckload

[ Truck LT

] Truck PvT

[ Trudk NEC

|:| Air

[ water W
£ >

Select All Unselect Al Add Value
Selection by Equipment {optional)

[ auto

[] Bulk

] Flat

[ Livestodk
[] reefer
[ spedality
[ Tank

| selectal || uUnselectAl | Add Value

[ ok ] cancel | Environments..| —<<HideHep = | ToolHelp

Figure A-112 Select Data by Equipment
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STEP 11

Select the option Selection by Trade Type if the user wishes to output data by trade type (see

Figure A-113).

' pa Estimation OD Selection Tool

Selection by Equipment {optional)

[ auto

[ Bulk

Dry Wan
[ Flat

[ Livestock
[] reefer
(] speciality
[ Tank

| SelectAl | UnselectAl |
Selection by Trade Type {optional)

Add Value

[] Alaska
[ Bridge
[] canada
Domestic
|:| Export
|:| Import
|:| Mexico
[ maFTA

| SelectAl || UnselectAl |

[] Selection by County (optional)

[] Selection by Disaggregate Zone (optional)

Selected Zones {optional)

Add Value

Select All Unselect Al
% Output Folder

Add Value

1=

Selection by Trade Type
(optional)

Select the option if the user wishes to
output data by specific trade type

ok | cancel

| |Env1'ronments... | | << Hide Help |

Tool Help

Figure A-113 Select Data by Trade Type
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STEP 12 (Option 1: Selection by County)
Select the option Selection by County if the user wishes to output data by specific county (see
Figure A-114).

' pa Estimation OD Selection Tool — ] *

SdDec:z;by Equipment (optional) » | Selection by County (optional)

[ Bulk

Dry Van Select the option if t_he user wishes to
] Flat output data by specific county

[ Livestock
[] reefer
(] speciality
[ Tank

| SelectAl | UnselectAl | Add Value

Selection by Trade Type {optional)
[] Alaska

[ Bridge

[] canada

Domestic

|:| Export

|:| Import

|:| Mexico

[ maFTA

| SelectAl || UnselectAl | Add Value

[~ Selection by County (optional

Selection by Disagaregate Zone (optional)

% Selected Zones {optional)

[] anderson ~
[ Bedford

|:| Benton

[] Bledsoe

] Blount

[ eradley

[] campbell

|:| Cannon

[ carrol Y
£ >

| SelectAl | UnselectAl | Add Value
% Output Folder

| e

ok | cancel | Envionments... = <<tideHep | ToolHelp

Figure A-114 Select Data by County
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STEP 13 (Option 2: Selection by Disaggregate Zone)
Select the option Selection by Disaggregate Zone if the user wishes to output data by specific
disaggregate zone (see Figure A-115).

' pa Estimation OD Selection Tool — ] *

Selection by Equi t {opti . .
E nz;  Equipment (pptional) » | Selection by Disaggregate Zone

(] sk (optional)

Dry Wan
] Flat Select the option if the user wishes to

[ Livestack output data by specific disaggregate zane
[] reefer
[ spedility
[ Tank

| SelectAl | UnselectAl | Add Value

Selection by Trade Type {optional)
[] Alaska

[ Bridge

[] canada

Domestic

|:| Export

|:| Import

|:| Mexico

[ maFTA

| SelectAl || UnselectAl | Add Value

Selection by County (optional)

] Selection by Disagaregate Zone (aptionalf

% Selected Zones {optional)

[] 4700100000002 ~
[] 4700100000003

[] 4700100000004

[] 4700100000005

[] 4700100000008

[] 4700100000007

[] 4700100000008

[] 4700100000003

[ 4700100000010 v
£ >

| SelectAl | UnselectAl | Add Value
% Output Folder

| e

ok | cancel | Envionments... = <<tideHep | ToolHelp

Figure A-115 Select Data by Disaggregate Zone
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STEP 14

Select the zones by which the data will be outputted (per individual zone) in the input parameter
Selected Zones (see Figure A-116).

' pa Estimation OD Selection Tool

Selection by Equipment {optional)

[ auto

[ Bulk

Dry Wan
[ Flat

[ Livestock
[] reefer
(] speciality
[ Tank

» | Selected Zones (optional)

Select the zones by which the data will be
outputted (by specific zone)

| SelectAl | UnselectAl |
Selection by Trade Type {optional)

Add Value

[] Alaska
[ Bridge
[] canada
Domestic
|:| Export
|:| Import
|:| Mexico
[ maFTA

| SelectAl || UnselectAl |

Selection by County (optional)

Selection by Disagaregate Zone (optional)

% Selected Zones {optional)

Add Value

[] seott

[ sequatchie
|:| Sewvier

[ smith

|:| Stewart
[ sullivan
|:| Sumner

[ Tipton
<

>

| SelectAl | UnselectAl |
% Output Folder

Add Value

1=

ok | cancel | Envionments... = <<tideHep | ToolHelp

Figure A-116 Select the Zones
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STEP 15
Select the output folder in the tools input parameter Output Folder, where the disaggregated
freight flow data will be outputted (see Figure A-117).

' pa Estimation OD Selection Tool — ] *

Selection by Equipment {optional)
[ Auto ~ | Output Folder

[ Bulk
Dry Van Select the output folder where the

] Flat disaggregated freight flow data will be
[ Livestock outputted

[] reefer
[ spedility
[ Tank

| SelectAl | UnselectAl | Add Value

Selection by Trade Type {optional)
[] Alaska

[ Bridge

[] canada

Domestic

|:| Export

|:| Import

|:| Mexico

[ maFTA

| SelectAl || UnselectAl | Add Value

Selection by County (optional)

Selection by Disagaregate Zone (optional)

Selected Zones {optional)

[] anderson ~
[ Bedford

|:| Benton

[] Bledsoe

] Blount

[ eradley

[] campbell

|:| Cannon

[ carrol Y
£ >

| SelectAl | UnselectAl | Add Value
% Output Folder

| outputs | EI v

ok | cancel | Envionments... = <<tideHep | ToolHelp

Figure A-117 Select the Output Folder
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STEP 16
Once all required parameters are inputted, press OK to execute the application. The ArcGIS
application invokes a task completion window, which reports the status of each task (see Figure
A-118). For each disaggregation method, the specified disaggregate OD flow and estimated
productions and attractions will be outputted. An example output of specified disaggregate OD
flow and estimated attractions are presented in Figure A-119 and Figure A-120, respectively.

P Eslimatan U0 Seledlion 1 -

ted

-
<o (s

[ Tl e el sy s, el e mieneciilly

Loading Irguz Daza

Selacred Zounciss:

[*shellgt]

A=l eaning N aagerensted a0 Fios lsinm

19 AODOUNGS and PEgESaslil DLSHgQesgaticn HEThed Vding WO UZAWLTY Eodeld

Soluulany Spucaliv Ussaggregale S0 Sloer Usenly 7057 UG QU L Egapeesl U Tieds Typs U Sodes Tiuvk

Dotpubbing: Cwusiy 47057 dnizels o=f Fash ilive) Cubleound and Iobzcmel Froighe Elow | Eyuapeent: Doy Vas | Teads Trpe: Dumcaciz | Heis Sooup: Tzusk
Oetpubting: Coozsy 47197 Anizala e=d Fizh ilive) Inkscnel by Origis Tosight Flow | Egeipms=s: Doy Van | Treds Iyps: Dommatic | Bcde Groop: Toock
Salacting Diasgprageced OO Flow Uming:

TO Az==unee and Esgreamiz= Disagoregacdzn Hethsd Deing Tesracdws Preporcionsl Fiezing

fGelenning Spenific Ntasgsrensts {0 Tlow: Ooensy 47107 G076 AR 0 Eqeipwe=s N TTads Tyre T Sedes Trosk

frazpoeeinn: Coorty 47057 dndsla s=d Fish jiiwe) furccund snd Tneernal Freiges Flew | Faqmipeents Bry Yan | Trade Types Deoesssia | Hede Arcops Trose
DETPULTLOQE CouRTy PleV Anissls &sd Fisn (LLive) LNGECnal by ULLQLn SYekght FLoWw | EJelpsessi Doy Yan | TIiade Iypsi DBomEstic | Bode UIoapl TE&ok
Soluubany Leooggropabud 90 Elow Umany:

10 Avseunty and Degscasics Dizeygpsoyebaco Hoihoed Uoing Poopusbicool Keighiiog

Ealecting Specific Dizapgregete OD Flow: Cowmcy A7LST SCTS 20 1 Egcipms=: 0 Treds Iyps O Modes Tzusk

Ozzpuering: Coomzzy 7157 Animals e=d Figh (livs] Cuctcund and Incernal Freighs Flow | Equipeanc: Doy Vs | Trads Typs: Comsasiz | Mods Srcup: Trzock
dezporting: CommTy 7157 Animala s=d Fish (live) TInoernal by Origin Toedghe Tlow | Egcipmess: Imy Van | Trade Type: Dorsacic | Fode Groop: Track
Selenning Nt anggrenqyesd OO0 Flos Tieéing:

Ta Anacunna and Fromornional Eeinne BHesqareganicon Methed Faineg Bl oyesns

BEledting S<0ifld DRAGQILEQate 4D Sl COeRsY 171bT 30T0 20 1 EQalpeest [ Trads Iyps [ Hodes TIuok

Gulpubling: Cwusly 490187 dnusels ssd Bash ifive) Uubieund ond Sohccoal Froagas Blos | Eyquagesenl: Doy Yoo | Toods Trpes Dwscatiz | oo dooup: liuck
Ootpubbing: Cwusty 470597 dnizels o= Fash ilive) Iobcrnel by Origis Tszaght Flue | Egeipmezs: Doy Yen | Tieds Iype: Domcabac | Budz Goowmp: Toack
Eslecting Dizsgpgregeted OO Flow Uming:

Figure A-118 PA Estimation and Selection Tool Performance Task Window
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Tale
ELNL LA

Inbeund_and_Internal

OBJECTID * Origin_Region Destination_Region Origin_TAZ ination_TAZ Equi it | Trade_Type | Mode | SCTG_2D Tons Units Value
» 1 7 47157 |- 4715700000053 R D 4 1] 0.028244| 0.001261| 202.111391
2 T 47157 |- 4715700000071 R 1] 4 1| 0.014519| 0.000643| 103.108061
3 7 AT15T |- 4715700000333 R i} 4 1| 0.025525| 0.001101 176.406647
o4 1 M E (0 out of 844 Selected)

Inbound_and_Internal

Figure A-119 Example Table of Specified Disaggregate OD Flow

ERLNL LA
OBJECTID * | County GEOID10 Tons Units Value
13 1 47157 | 4715700000005 0.02603| 0.001123 179.896867
2 47157 | 47157 7 0.030469| 0.001314 210.579365
3 47157 | 4715700000014 0.167722| 0.007233 1158.161858
o4 1 m E (0 out of 105 Selected)

Inbound_and_Internal

Figure A-120 Example Table of Estimated Attractions of Specified Disaggregate OD Flow
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A.9 PA MAP Tool

Description

The following tool provides the capability to visualize the disaggregate production and
attraction flow by creating ArcMap Map Exchange Document (MXD) using the input template
measured in Tons, Units, and Value. In addition, the tool provides the ability to export maps as

PDF and JPG files. A schematic overview of PA MAP Tool inputs and outputs is shown in Figure
A-122.

Example Input Files

e Folder with Estimated Productions and Attractions
(Obtained from the outputs of the PA Estimation OD Selection Tool)

e Folder with Production and Attraction MXD Map Template (see Figure A-121)

| = | PA_Map_Template — O *
Home Share View . O
L = S <« Postprocessing » PA_Map_Tool » Inputs » PA_Map_Template w 0 Search PA... O

s

MName Date modified Type Size

3 Quick access
Template_Files.gdb 8/27/2020 &:33 PM File folder

&* Dropbox < Disaggregate_Flow_Tens TA19/2020 11:45 PM ArcGIS Layer 9 KB
& OneDrive "\:3‘ Disaggregate_Flow_Units 7/19/2020 11:47 PM  ArcGIS Layer KB

<.~ Disaggregate_Flow_Value 7192020 1148 PM ArcGIS Layer S KB
E This PC Template_Tons 7/19/2020 11:42 PM ArcGIS ArcMap D... 663 KB
o Network Template_Units 7/19/2020 11:47 PM - ArcGIS ArcMap D... 661 KB
N Template_Value 7/19/2020 11:48 PM ArcGIS ArcMap D... 661 KB

7 items =]

Figure A-121 Folder with Production and Attraction MXD Map Template
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PA MAP Tool Inputs and Outputs

Disaggregate Zone

Productions and
Attractions
—_—

& Pa MAP Toal

% Folder with Estimated Procuctions and Attractions

e
=
% Foldar with P& MO Map Template

| &l
Disaggregaie Jone Saatal loentfer
TAL

Spmcify Linits
=1 Tens
o] it

] vahe

SelectAl || Ussslectal |

] Espest Maps a3 JPG foptional)

5] Export Maps as POF fopsonal)

W

[ =

” Canoad Errdrormants...  Show Hilp x> |

!

T 10 A TS MO TS [ (N0 N RO L O LT Ty e

Shelby County Aninab med Pt Jiee? imiemal by drigin Preighi Plaw | Eguipmel: Doy Van | Trede Type: Dareeardc | Node Groug:
Truxal

Tens [ anz-rar [ ses-sns[ act-tar [ sen- a6 [l 26 - e

Disaggregate Zone PA Map

Figure A-122 PA MAP Tool Inputs and Outputs
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STEP 1

Open the newly added Freight Data Disaggregation Tool toolbox, select the Post-processing
tool group, and lunch PA MAP Tool (see Figure A-123).

A PAMAP Tool
% Foldar wrth Esbmabed Froductons and Atrachons
[ .
% Folder with P MXD Man Template .
Disaggregate Fore Spatial [dertifier
[ az |
Spedfy Linits

| Toms

k] Units

|r] vum

Sebect Al || Urmelect A1 Ak Value
] Expeort Maps as JPG [opbonall

|| Expeort Mags s POF foptiorsl]

[Cox ]| come  [Erwomens..  <ticensn |

PA MAP Taol

7~
Thie Follrwing tool provides the capability (o visualize the disaggregste
production and attraction flow by creating ArcMap Map Exchange
Dascument [MXD) using the input template measured in Tons, Units, and
walue, In addition, the tool provides the ability to export maps as POF
and oG files,

Y

Thiis toolbox was part of a project funded through the State Research
and Flanning [5PR) Program by the Tennessee Department of
Transportation (TDOT) and the Faderal Highway administration, by the
Freight Mobility Research Institute (FMRI) USDOT University
Transportation Center, and the Jvil Engineering Department at the
University of Memphis (CED-UsM ) under RES2019-14: Research Project
Trle: Comprehensive Flanning Guidebook for Commedity and Freight
Movement in Tennessee.

Developars: K. Pujats, M. M. Golias, 5. Mishra. The U niversity of
Memphis, Departrment of Civl Engineering

Dake; 2020

.

Too! Helo

Figure A-123 PA MAP Tool
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STEP 2

Input path to the folder™ containing estimated disaggregate flow productions and attractions
in the input parameter Folder with Estimated Productions and Attractions (see Figure A-
124).

Input obtained from the outputs of the PA Estimation OD Selection Tool.

*Due to the long length of folder names, it is suggested to copy the Disaggregate_Data folder on
the deskton. Otherwise. the tool outout paths mav exceed the svstems maximum length of the

5 PA MAP Tool — a x
% Folder with Estimated Productions and Attractions Folder with Estimated Productions
| Disagaregate_Data | @ and Attractions

% Folder with PA MXD Map Template n )
| | @ Input path to the folder containing estimated

disaggregate flow productions and attractions

Disaggregate Zone Spatial Identifier
| Taz v] Input obtained from the outputs of the PA

Specify Units Estimation OD Selection Tool
Tons

Units
Value

| SelectAl | UnselectAl | Add Value

Export Maps as JPG (optional)

Export Maps as PDF {optional)

| oK | | Cancel | |Emriror'|mer1ts... | | << Hide Help | | Toal Help |

Figure A-124 Input Path to Folder with Estimated Productions and Attractions
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STEP 3

Input path to the folder containing production and attraction MXD template™ in the input
parameter Folder with PA MXD Map Template (see Figure A-125).

7

*If other disaggregate zone boundary files are used to process data, then the PA MAP Template

has to be updated. Instructions on how to update the PA MAP Template are described at the end
. of this (PA MAP Tool) section.

N\

Export Maps as JPG (optional)

Export Maps as PDF (optional)

| ok Cancel | Envionments.. = <<HdeHelp | ToolHelp

Wy
F' PA MAP Tool — O X
Folder with Estimated Productions and Attractions Folder with PA MXD Map Template
|D:‘,Deskto|:|‘|,Freight_Da13_Disaggregation_TooIs‘l,TooI_Inputs_and_Ouu:luts'| @
Folder with PA MXD Map Template Input path to the folder containing production
and attraction template as the ArcMap Map

| PA_MAP_Template | @ Exchange Document (MXD)
Disaggregate Zone Spatial Identifier
| TAz |
Spedfy Units

Tons

Units

Value
| SelectAl | UnselectAl | Add Value

Figure A-125 Input Path to Folder with Production and Attraction MXD Template
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STEP 4

Select the type of disaggregate-level geographic zone in the tools input parameter
Disaggregate Zone Spatial Identifier (see Figure A-126).

(Default: TAZ)

5 PA MAP Tool — a x
Folder with Estimated Productions and Attractions Disaggregate Zone Spal.ial Identifier
|D:\Desktop‘lFreight_Da13_Disaggregation_TooIs‘l,TooI_Inputs_and_Ouu:luts'| @

Folder with PA MXD Map Template iS‘éeeI:t(i:%;re type of disaggregate zone spatial
|D:\.Deskhop\Freight_DaIB_Disaggregaﬁon_TooIs‘\Tool_Inputs_and_Douuts'| @

Disaggregate Zone Spatial Identifier (Default: TAZ)
2] ]

Census Blocks

Census Tracts

Zip Code

] Value
| SelectAl | UnselectAl | Add Value

Export Maps as JPG (optional)
Export Maps as PDF {optional)
. oKk || Cancel | Envionments... — <<HdeHep | TodlHep |

Figure A-126 Select Disaggregate Zone Spatial Identifier
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STEP 5
Select the units (Tons, Units, Value) by which the maps will be outputted in the input parameter
Specify Units (see Figure A-127).

(Default: All)

5 pa MaP Tool - O *

Folder with Estimated Productions and Attractions Specify Units
|D:\Desktop‘lFreight_Da13_Disaggregation_TooIs‘l,TooI_Inputs_and_Ouu:luts'| @

Select in what units (Tons, Units, Value) the

Folder with PA MXD Map T te )
oEr 2p Templa maps will be outputted

|D:\.Deskhop\Freight_DaIB_Disaggregaﬁon_TooIs‘\Tool_Inputs_and_Douuts'| @

Disaggregate Zone Spatial Identifier (Default: All)

| Taz v|
Spedify Units
Units
Value

| SelectAl | UnselectAl | Add Value

Export Maps as JPG (optional)

Export Maps as PDF (optional)

[ ok ] cancel | Envionments.. — <<hideHelp | ToolHep

Figure A-127 Select the Output Units
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STEP 6

Select the option Export Maps as JPG if the user wishes to output maps in JPG format (see
Figure A-128).

(Default: True)

F' PA MAP Tool - O X
Folder with Estimated Productions and Attractions Export Maps as JPG (optional)
|D:\Desktop‘lFreight_Da13_Disaggregation_TooIs‘l,TooI_Inputs_and_Ouu:luts'| @

Folder with PA MXD Map Template Select the option if the user wishes to output

maps in JPG format

|D:\.Deskhop\Freight_DaIB_Disaggregaﬁon_TooIs‘\Tool_Inputs_and_Douuts'| @
{Default: True)

Disaggregate Zone Spatial Identifier
| Taz v|
Spedfy Units
Tons
Units
Value

| SelectAl | UnselectAl | Add Value
] Export Maps as JPG (optional)

Export Maps as PDF (optional)

[ ok ]| cancel | Evvionments... — <<HideHelp | TodlHelp |

Figure A-128 Select the Option to Export Maps as JPG
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STEP 7

Select the option Export Maps as PDF if the user wishes to output maps in PDF format (see
Figure A-129).

(Default: True)

F' PA MAP Tool - O X
Folder with Estimated Productions and Attractions Export Maps as PDF (optional)
|D:\Desktop‘lFreight_Da13_Disaggregation_TooIs‘l,TooI_Inputs_and_Ouu:luts'| @

Folder with PA MXD Map Template Select the option if the user wishes to output

maps in POF format

|D:\.Deskhop\Freight_DaIB_Disaggregaﬁon_TooIs‘\Tool_Inputs_and_Douuts'| @
{Default: True)

Disaggregate Zone Spatial Identifier
| Taz v|
Spedfy Units
Tons
Units
Value

| SelectAl | UnselectAl | Add Value

Export Maps as JPG (optional)

[+| Export Maps as PDF (optionalk

[ ok ] cancel | Envionments.. — <<hideHelp | ToolHep

Figure A-129 Select the Option to Export Maps as PDF
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STEP 8

Once all required parameters are inputted, press OK to execute the application. The ArcGIS
application invokes a task completion window, which reports the status of each task (see Figure
A-130). For each disaggregation method and estimated productions and attractions, a folder

with the MXD map will be created and exported as a JPG file (see Figure A-131, Figure A-1
Figure A-133, Figure A-134, Figure A-135, Figure A-136).

Pa =1 G

[ Sl shie o sy b et el
Loading Irgez Daza
Selazping PAL Flzar Dimagpragaresd Neing:
TO dnmounne and Regreasiss Misagnreqanden Msthod Dedng che foawicy Fodel
Brearasinn: Shelby Sounty Anirsla and Fiah [live] fmekonnd and Tnesrnsl Tyeighe Flow | Eqoipsens: ey Yas | Trade Type: Damsands | Mede Grooms Trees g T
Eaporting JF¢
Vrocuszang: Hhciby Counby Anusels amd Erob laval Lobcissl by Ceigas Escaghl Slow | Egespecnb: Doy wan | Toede Type: Doemsliw | Hueds Uoosps Truck by Toms

Esguzbing JIG

Ealucking FA Flow Dizaggregeted Uming:

IO Acocunce and Esgresasics CDimaggregucicn Method Using Icexaciwe Procportionel Ficting

Preceesing: Shelky Counny dndmale and Fiah [live] (ockcond and Tnnernal Tredghs Flow Equipmens: Ory Vam | Trade Type: Domeands | Mede Groops Trese By T
Errorning JEG

Prooessinge #helby Scuncy Animsla and Flan (Livel Incernsl by oxinin Feslgnt #low | Eouipesncy Dwy Wan | Tyede Tepel orestio | Hode Broepe Truok by Tons
Enpuzbing JHU

oleelany UA Flow Disuggooyubow Umeny:

I0 Aezcunty and Depreaziss Dimagproegaticn Mothod Usisg Poopocticnel Keighzisg

Frecemaing: Shelky Ccuntcy Animals and Fiah |live| Ootbcund and Incscnal Tzsighs Flow Eguipmaxt: [y Va= | Tzade TIype: Dommacic | beds Groups Toock Oy T
Erpeseing TRG

Procemsing: Shelky Sonnny dndnale and Fiakh [live] Trnrostne! by Origen Fredghe Tlow | Eosipossns: Twyp Fan | Trese Tyme: Nersscic | Fade Grssps Trock By Tona
ERrnrning JFG

Beledring PA FLloA Disagpesgatso Usingi

L0 Auerunly apd foupoabiosmal Weophl Uemayyeoyabooon SHolbed Loosg Espluypscnl

Procoazing: 3hzlby Jounty Andmalz and Fiah |livz) Outbowsrd and Intcrnol Frocaght Fluw Eguipm=nt: [y Vez | Trods Iypc: Doescatic | Sosdc Cruups Toock oy T
Esgosting JIG

Procemsing: Shelby Scuncy Andmals and Fish [live| Incernal by Cxigis Cosighc Tlw | Eguipmenc: Doy Fan | Toass Tyse: Domswmcic | Mode Goseop: Truck By Teona

Erparring TEG

Selecning BY Plow Risagqreqered Heing:

Figure A-130 PA MAP Tool Task Window
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Wil 103 8 6 and Ragreasion Digagragetiod Meihail Uging (e Gy Madel

Shciby County Andmials and Fish jlive) imternal by Orgin Freight Fles | Ecuipmari: Dy Van | Trsde Type: Domeste | Mode Groos:
Truck

Tons Wl srs-afa | (sas-585|  |ses-ara [0 sA5-2a A [l e w00

Figure A-131 Example PA Flow Visualization Using the Outputs from the Regression Disaggregation
Method and the Gravity Model Distribution

Mied el 103 8 16 and Ragreasion Disaggrageticn Meho Using Hersdive Prapertianal Fitling
Shclhy County Andmals and Fish jlive) ifernal by Srigin Freight Flow | Eguipmend: By Wan | Trade Type: Domestc | Mods Growp:
Truck

Tons s a-ama a5 |a7e.55s I sRs 250 [l s w08

Figure A-132 Example PA Flow Visualization Using the Outputs from the Regression Disaggregation
Method and the Iterative Proportional Fitting distribution

Wed il 10 &0 e and Regreasion Disaggregslicn Meiho:l Uaing Proparticnal Weighbing

She:loy County Andmials and Fish (live] imternal by Origin Freight Flow | Eguipmeri: Gy Van | Trede Type: Domestc | Moo Grooe:
Truck

Tons s -565 B aRs-2aR|  |sg.a0a

Figure A-133 Example PA Flow Visualization Using the Outputs from the Regression Disaggregation
Method and the Iterative Proportional Weighting distribution
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Wil 103 8 1 fnd Propedlioesl Weigkd Disacgregation Melliod Using Esnplegrenl

Shciby County Andmials and Fish jlive) imternal by Orgin Freight Fles | Ecuipmari: Dy Van | Trsde Type: Domeste | Mode Groos:
Truck

Tons @i s50-55 0 asn-1as|  |aa-150 [ 1a0-227

Figure A-134 Example PA Flow Visualization Using the Outputs from the Proportional Weighting
Disaggregation Method Using Employment

Mied el 103 8 16 and Propadlioesl Weiskd Disacgregation Melhod Using Salea
Shclhy County Andmals and Fish jlive) ifernal by Srigin Freight Flow | Eguipmend: By Wan | Trade Type: Domestc | Mods Growp:
Truck

Tons [ 475-47% [ amm-aan|  |res.ao0 [l a1 [l vs-mn

Figure A-135 Example PA Flow Visualization Using the Outputs from the Proportional Weighting
Disaggregation Method Using Value of Sales

Wed il 10 &0 e and Propadioesl Weighl Digscaregilicn Melliod Using Square Foalam

She:loy County Andmials and Fish (live] imternal by Origin Freight Flow | Eguipmeri: Gy Van | Trede Type: Domestc | Moo Grooe:
Truck

Tons =45 -545 [ ¢R-a5|  |sas.308

Figure A-136 Example PA Flow Visualization Using the Outputs from the Proportional Weighting
Disaggregation Method Using Square Footage
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A.10 Updating PA Map Template

Description

In the case when a new disaggregate zone file is used, the production and attraction map
template has to be updated. The following steps will guide the user to replace the
Disaggregete_Zones file with a new disaggregate zone file and how to update the
Disaggregate_Flow file.

STEP 1
First, the Disaggregate_Zones file in the Template_Files.gdb (see Figure A-137) is replaced
with the new zonal file and renamed back to Disaggregate_Zones.

Catalog O =

v 4y @ E | ey te =

Location: ||E,] Disaggregate_Zones e
= £ PA_Map_Template A

=3 Template_Files.gdb

= Aggregate Zones
[=2) Disaggregate_Flow
E Disaggregate_Zones
[E) state File

< Disaggregate_Flow_Tons.lyr

<& Disaggregate_Flow_Units.lyr

<& Disaggregate_Flow_Value.lyr

Template_Tons.mxd

Template_Units.rmxd

Template_Value.rmxd v

Figure A-137 Template_Files.gdb

140



STEP 2

Then the Disaggregate_Flow in the Template_Files.gdb (see Figure A-137) is replaced with the
new disaggregate flow file. The new Disaggregate_Flow file is created first by adding both the
new disaggregate zone file and any Table with estimated disaggregate level productions and
attractions (obtained from the PA Estimation and OD Selection Tool) to the ArcMap display
(see Figure A-138).

Q Untitled - ArchMap — O he
File Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows  Help

DRES L ER x| o db-([1656557 V] EEE B o o | 30 Analyst~ || =1 g
RAM@ 3l «= K- T K@ & i edior-| > > Gl R Network Analyst~ 2 £ < [ | @) )

I@Disaggregate_Zone_File LI [ ] E I@ CJ)“_

Table Of Contents T x ~
“[BG 8 =

= = layers

= I D:\Desktop\Freight_Data_Disaggregati
= Disaggregate_Zone_File
O
= I8 D:\Desktop\Disaggregate_Data'\Disag_f
E OQutbound_and_Internal

-86.869 37.604 Decimal Degrees

Figure A-138 Disaggregate_Flow File Update

141



STEP 3

Next, the estimated production and attraction Table is joined with the new disaggregate zone

file (see Figure A-139).

@ untitled - Archiap — O x
File Edit View Bookmarks Insert Selection Geoprocessing  Customize Windews Help
=1 B x|o o~ &b 17m =111 ]al Fa g | 30 Analyst - E
QEQEil e -0 K@ 7B ke N BIE G NetworkAnalyst- B B E
H?Dis.aggragate_lnne_ﬁla ;I ] = @ ‘-,3'500 %j
Table Of Contents 1= [
- '@@ L=
= Layers
| D:\Desktop\Freight_Dtata_Disaggregatic
= :nz-grtg-:= & Copy
5 (@ DA\Desktop\Frd ¥ Remove
B Inbound_ad B Open Attribute Table
| Juins and Relates » || Joine. ||
£y Zoom To Layer Reme I
:'_'“'-' I e Join data to this layer or
Visible Scale Range k standalone table based on a
Use Symbol Levels fcation or dsing rdatonship
Selection 3 class,
Label Features
Edit Features b
Convert Labels to Annotation
%4 Convert Features to Graphics...
Convert Symbology to Representation...
Data [
< Saveds Layer File..
';} Create Layer Package...
[ Properties...
1.| »
< > |EJ Bl&n < »

-90.615 38.616 Decimal Degrees

Figure A-139 Creating New Disaggregate_Flow File
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STEP 4
Select the corresponding field identifier containing disaggregate zones (see Figure A-140).

Join Data >

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data. i

What do you want to join to this layer?

|Jnir1 attributes from a table e

1. Choose the field in this layer that the join will be based on:

Shape_Length
QOBIECTID

[+*] Show the atiribute tables of layers in this list

Shape_Area ‘
|
|
|

3. Choose the field in the table to base the join on:

|
St i

Join Options
{®) Keep all records

All records in the target table are shown in the resulting table,
Unmatched records will contain null values for all fizlds being
appended into the target table from the join table,

() Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

Validate Jaoin

About joining data oK

Figure A-140 Disaggregate Zone File Field Identifier
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STEP 5

Choose the join Table (see Figure A-141).

Join Data it
Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.
What do you want to join to this layer?
v|

|Jnin attributes from a table

1, Choose the field in this layer that the join will be based on:

|GEQID10 v|

2. Choose the table to join to this layer, or load the table from disk:

& inbound_and nternal _ RIfI=]

Show the atiribute tables of layers in this list

3. Choose the field in the table to base the join on:

|GEOID10 v

Join Options
() Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table,

(®) Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

| Validate Join |

About joining data | oK | | Cancel

Figure A-141 Join Table
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STEP 6
Choose the corresponding field to join with the disaggregate zone file (see Figure A-142).

Join Data >

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data. i

What do you want to join to this layer?

|Jnir1 attributes from a table e |

1. Choose the field in this layer that the join will be based on:

|GEOID10 v|

IE Inkound_and_Internal j EI

2. Choose the table to join to this layer, or load the table from disk: ‘
Show the attribute tables of layers in this list

|

|

|

3. Choose the field in the table to base the join on:

GECQID10 A

Jou
() Keep all records

All records in the target table are shown in the resulting table,
Unmatched records will contain null values for all fizlds being
appended into the target table from the join table,

(®) Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

| Validate Join |

About joining data | oK | | Cancel |

Figure A-142 Choose the Table Join Field
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STEP 7
Choose the Keep only matching records option (see Figure A-143).

Join Data >

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data. i

What do you want to join to this layer?

|Jnir1 attributes from a table e |

1. Choose the field in this layer that the join will be based on:

|GEOID10 v|

IE Inkound_and_Internal j EI

2. Choose the table to join to this layer, or load the table from disk: ‘
Show the attribute tables of layers in this list

|

|

|

3. Choose the field in the table to base the join on:

|GEOID 10 v

Join Options
() Keep all records

All records in the target table are shown in the resulting table,
Unmatched records will contain null values for all fizlds being
appended into the target table from the join table,

(®) Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

| Validate Join |

About joining data | oK | | Cancel |

Figure A-143 Keep Only Matching Records
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STEP 8

Replace the Disaggregate_Flow file in the Template_Files.gdb (see Figure A-137) by exporting
the newly joined disaggregate zone productions and attraction flow (see Figure A-144) and save
it as Disaggregate_Flow (see Figure A-145).

& untitled - Archap -

O
=

File Edit WView Bookmarks Inset Selection Geoprocessing Custormize Windows Help

D ds B X0 o |- (174042 Y EEEEE = ¢ | 30 Analyst-

QE[M@I2il e W-0 8@ 7 @22 L Edtors 2 0F L7 Network Analyst- [ < I 1
M Disaggregate Zone File =| B B B w0 2

i '[_ﬁ_‘@ E uJ
=F Layers

= L8 D\Desktop\Freight_Data_Di
= [

0| B Copy
= Ud DiDesk 3 Remove

B Out B ppen Attribute Table
Joing and Relates *

4 ZLoom To Layer

Visible Scale Range
Use Symbaol Levels
Selection

Label Features

Edit Features

%g  Convert Features to Graphics...
Convert Symbelogy to Representation,.,

< Save As Layer File... |'C-.? Export Data...
&' Creste Layer Package.., Export To CAD...
o i - & 5 Export Data
p rhies... Bke Fermaner
Ef Properties Z - —| Savethis layer's data as a shapefile
.*_T.I View ltem Descrigl o gecdatabase feature class
] eview; emnatc T [
W
< > | j[@al=n o »

-90.62 39.932 Decimal Degrees

Figure A-144 Export the Joined Disaggregate Zone Flow File
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Saving Data

Look in: |L] Template_Files.gdb V| LM B3| Ee D

State_File
Dizaggregate_fones
Aggregate_Tones

MName: | Disaggregate_Flow | | Save

Save as type: |FI|E and Personal Geodatabase feature dasses e | | Cancel

Figure A-145 Save as Disaggregate_Flow
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A.11 OD MAP Tool

Description

The following tool provides the capability to visualize the disaggregate origin-destination flow
by creating ArcMap Map Exchange Document (MXD) using the input template measured in
Tons, Units, and Value. In addition, the tool provides the ability to export maps as PDF and JPG
files. A schematic overview of OD MAP Tool inputs and outputs is shown in Figure A-147.

Example Input Files

o Folder with Specified Disaggregate Origin-Destination Flows

(Obtained from the outputs of the PA Estimation OD Selection Tool)

e Folder with Origin-Destination MXD Map Template (see Figure A-146)

|

« - v

>

F Quick access
2% Dropbox
@ OneDrive
& This PC

|_j’ MNetwork

13 itemns

Share

= | 0OD_Map_Template

View

MName -

Template_Files.gdb
KA) Disaggregate_Flow_Internal_Tons
< Disaggregate_Flow_Internal_Units
< Disaggregate_Flow_Internal_Value
"\A/" Disaggregate_Flow_Outbound_or_Inbound_Tons
<> Disaggregate_Flow_Outbound_or_Inbound_Units
KA) Disaggregate_Flow_Outbound_or_Inbound_Value
Termnplate_OD_Internal_Tons
Termnplate_OD_Internal_Units
Termnplate_OD_Internal_Value
Template_OD_Outbound_or_Inbound_Tons
Template_OD_Outbound_or_Inbound_Units
Ternplate_OD_Outbound_or_Inbound_Value
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<« Postprocessing » OD_Map_Tool » Inputs » OD_Map_Template »

Date modified

8/27/2020 856 PM
7/22/2020 12:56 AM
7/22/2020 12:58 AM
7/22/2020 12:58 AM
7/22/2020 12:086 AM
7/22/2020 1:00 AM
772272020 1:01 AM
7/22/2020 12:586 AM

7/22/2020 12:57 AM
7/22/2020 12:06 AM
7/22/2020 12:59 AM
7/22/2020 1:01 AM

v O

Type
File folder

ArcGIS Layer
ArcGIS Layer
ArcGIS Layer
ArcGIS Layer
ArcGIS Layer

ArcGIS Layer

ArcGIS ArcMap D...
ArcGIS ArcMap D...
ArcGIS ArcMap D...
ArcGIS ArcMap D...
ArcGIS ArcMap D...
ArcGIS ArcMap D...

Figure A-146 Folder with Origin-Destination MXD Map Template
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OD MAP Tool Inputs and Outputs
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Specific Disaggregate OD Flow OD MXD Map Template:

5 0D AP Tool - a *
# Folder with Seiecied OO Fows A
I | &

% Folder with (30 MY Map Templabe
I |
b= Fone tdarafier
TAT vl
Speafy Linits
= tens
B uniss
£ vahe
sdectal || Urstlectal | | addvake
[ Export Maps as JPG joptional)
1A Export Maps a= POF fopticnal) W

!

Mathed: 10 4 #nd Rpgraseicn Disaggregaticn Mathed Liring the Grevily Modal

Shalty County @rimale and Flah live]) Intarnsl by Srgin Fraight Flos | Equipment: Dry van | Trede Type: DomeaHlc | Made Groop: Teck
Tewra —— DA - DOTT4 —— DOTT - 020D 0.200 - 032 e 0232 - 1 2 memm 24 212

Disaggregate OD Map

Figure A-147 OD MAP Tool Inputs and Outputs
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Open the newly added Freight Data Disaggregation Tool toolbox, select the Post-processing
tool group, and lunch OD MAP Tool (see Figure A-148).

A 0D MAP Toel = O S
% Folder wmrth Selected OO Flows . oD MAP Tool
% Folder with 00 MAT} Map Temalate .
| fTh-L* Following fooll provides the capability to viuvalize the disaggregate i
i:'?:i'ﬂ'me Zene Spetad kel . | arigin-destination flow by creating Archdap Map Exchange Dooument
S [MHD) using the input template measured in Tons, Units, and Value In
%ﬂ%‘s addition, the tool provides the ability to export maps as POF and IPG
& L files.
|| valum
This toolbax was part of a project funded throwgh the 5tate Research
and Fanning [5FR) Frogram by the Tennessee Department of
Transportation (TOQT) and the Federal Highway Administration, by the
Freight Mobility Research Institute (FRMRI) USDOT University
Transportation Center, and the vl Engineering Department at the
University of Memphis (CED-UsM ) under RES2019-14: Research Project
Comprehensive
P P aiviE Trile: E Flanning Guidebook for Commeedity and Freight
moommem e Developers: K. Pujats, M. M. Golias, 5. Mishra. The U niversity of
2] Expert Mags 22 FDF " Memphis, Departrment of Civl Engineering
Dates: 2020
. v
[Cox ]| come  |Erwomens.  <sticenen | Tou e

Figure A-148 OD MAP Tool
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STEP 1

Input path to the folder * containing specified disaggregate origin-destination flows in the input
parameter Folder with Selected OD Flows (see Figure A-149).

Input obtained from the outputs of the PA Estimation OD Selection Tool.

*Due to the long length of folder names, it is suggested to copy the Disaggregate_Data folder on
the deskton. Otherwise. the tool outbut paths mav exceed the svstems maximum length of the

' oD MAP Tool — O ¥

Folder with Selected OD Flows Folder with Selected OD Flows

| Disaggregate_Data | @
® Folder with OD MXD Map Template Input path to the folder containing specified
| | @ disaggregate origin-destination flows

Input obtained from the outputs of the PA
Estimation OD Selection Tool

Disaggregate Zone Spatial Identifier
| Taz v|
Spedfy Units
Tons
Units
Value

| SelectAl || UnselectAl Add Value

Export Maps as JPG {optional)

Export Maps as PDF (optional)

| 0K | Cancel | |Environments.. | <<HideHep = | ToolHep

Figure A-149 Input Path to Folder with Disaggregate Origin-Destination Flows
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STEP 2

Input path to the folder containing the origin-destination MXD template* in the input
parameter Folder with OD MXD Map Template (see Figure A-150).

4 N
*If other disaggregate zone boundary files are used to process data, then the OD MAP Template
has to be updated. Instructions on how to update the OD MAP Template are described at the
end of this (OD MAP Tool) section.

\_ J

5 0D MAP Tool — O 4
Folder with Selected OD Flows Folder with OD MXD Map
|D:\Deskto|:|‘||Freight_DaE_Disaggregation_TnoIs‘l,TooI_Inputs_and_Douuts‘lP:| IEI Template
Folder with OD MXD Map Template ot cath o the fold i o

nput path to the folder containing origin-

| 0D _Map_Template | @ destination flow template as the ArcMap
i]isaggregate Zone Spatial Identifier | Map Exchange Document (MXD)

TAZ ¥
Spedfy Units

Tons

Units

Value
| SelectAll || UnselectAl | Add Value

Export Maps as JPG (optional)

Export Maps as POF (optional)

| oK | Cancel | Envionments.. | <<HdeHep = | ToolHelp

Figure A-150 Input Path to Folder with Origin-Destination Map Template
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STEP 3

Select the type of disaggregate-level geographic zone in the tools input parameter
Disaggregate Zone Spatial Identifier (see Figure A-151).

(Default: TAZ)

5 OD MAP Tool — O x
Folder with Selected OD Flows Disaggregate Zone Spatial
|D:\Deskto|:|\|Freight_DaE_Disaggregaﬁon_ToolSETool_Inputs_and_Dthuts\P:| IEI Identifier
Folder with OD MXD Map Template ) )
| D:\Deskto|:|‘|,Freight_DaE_Disaggregation_TooIs‘l,TooI_Inputs_and_Duh:uts\P:| @ 22':5%‘;:13 type of disaggregate zone spatial
Disagaregate Zone Spatial Identifier
| |V| {Defaulf: TAZ)

Census Blocks
Census Tracts
Zip Code
1+ Value
| SelectAl || UnselectAl | Add Value

Export Maps as JPG (optional)

Export Maps as POF (optional)

| oK | Cancel | |Environments.. | <<HideHep = | ToolHep

Figure A-151 Select the Disaggregate Zone Spatial Identifier
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STEP 4
Select the units (Tons, Units, Value) by which the maps will be outputted in the input parameter
Specify Units (see Figure A-152).

(Default: All)

5 0D MAP Toal — O P

Folder with Selected OD Flows Specify Units
|D:\Deskto|:|\|Freight_DaE_Disaggregaﬁon_ToolSETool_Inputs_and_Dthuts\P:| IEI

Select in what units (Tons, Units, Value) the
maps will be outputted

(Default: All)

Folder with OD MXD Map Template
|D:\,Deskto|:|\,Freight_DaE_Disaggregatior'|_ToolslTool_Inputs_and_Duh:iuts\P:| @

Disagaregate Zone Spatial Identifier

| Taz v|
Specify Units
[ units
[] value

| SelectAl || UnselectAl | Add Value

Export Maps as JPG (optional)

Export Maps as POF (optional)

[ ok | cancel | Envionments..| | <<HideHep | | ToolHelp

Figure A-152 Select the Output Units
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STEP 5

Select the option Export Maps as JPG if the user wishes to output maps in JPG format (see
Figure A-153).

(Default: True)

5 0D MAP Toal — O P

Folder with Selected OD Flows Export Maps as JPG (optional)
|D:\Deskto|:|\|Freight_DaE_Disaggregaﬁon_ToolSETool_Inputs_and_Dthuts\P:| IEI
Folder with OD MYD Map Template Select the t}p_tmn if the user wishes to
- - - output maps in JPG format
|D:\,Deskto|:|\,FrE|ght_DaE_D|saggregatlor'|_ToolslTool_Inputs_and_Duh:iuts\P:| @
Disagaregate Zone Spatial Identifier (Default: True)
| Taz vl
Specify Units
Tons
[ units
[] value

| SelectAl || UnselectAl | Add Value

1 Export Maps as JPG (optional

Export Maps as POF (optional)

[ ok | cancel | |Envionments.. | <<tideHep = | ToolHep

Figure A-153 Select the Option to Export Maps as JPG
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STEP 6

Select the option Export Maps as PDF if the user wishes to output maps in PDF format (see
Figure A-154).

(Default: True)

5 0D MAP Toal — O P

Folder with Selected OD Flows Export Maps as PDF (optional)
|D:\Deskto|:|\|Freight_DaE_Disaggregaﬁon_ToolSETool_Inputs_and_Dthuts\P:| IEI
Folder with OD MYD Map Template Select the t}p_tmn if the user wishes to
- - - output maps in PDF format
|D:\,Deskto|:|\,FrE|ght_DaE_D|saggregatlor'|_ToolslTool_Inputs_and_Duh:iuts\P:| @
Disagaregate Zone Spatial Identifier (Default: True)
| Taz vl
Specify Units
Tons
[ units
[] value

| SelectAl || UnselectAl | Add Value

Export Maps as JPG (optional)

[“1Export Maps as POF (optional §

[ ok | cancel | Envionments..| | <<HideHep | | ToolHelp

Figure A-154 Select the Option to Export Maps as PDF
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STEP 7

Once all required parameters are inputted, press OK to execute the application. The ArcGIS
application invokes a task completion window, which reports the status of each task (see Figure
A-155). For each disaggregation method and estimated productions and attractions, a folder in
the MXD map will be created and exported as a JPG file. Maps for each disaggregation method
and internal by origin flow are shown in the following figures: Figure A-156, Figure A-157, Figure
A-158, Figure A-159, Figure A-160, Figure A-161. Maps for each disaggregation method and
outbound and internal freight flow are shown in the following figures: Figure A-162, Figure A-
163, Figure A-164, Figure A-165, Figure A-166, Figure A-167.
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Figure A-155 OD Map Tool Task Window
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Wil 103 8 6 and Ragreasion Digagragetiod Meihail Uging (e Gy Madel

Ehciby County Andmials and Fish jlive) imternal by Orgin Freight Flos | Eguipmaer: Dy Van | Trade Type: Domestc | Mode Grows: Truck
Tane — kG* 01 -00778 —— 00774 - 0208 1208 - L ERR = 1, B3R - ° B st 34 -5 17

Figure A-156 Example Internal by Origin OD Flow Visualization Using the Outputs from the Regression
Disaggregation Method and the Gravity Model Distribution

Wi st 163 A0 16 gl Ragreasion Disagagragetion Meiho: Lsing herslive Praportianal Fitling
Ehelby County Ardmals and Fish [live) internal by Origin Frelght Flow | Eguipment: Dry ¥an | Trade Type: Domeste | Moce Growe: Truck
Tonw —— B0 -0OTRE 0L RTRE - 1,223 1225 - 0 ERY o L BRY - o F e A - 594

Figure A-157 Example Internal by Origin OD Flow Visualization Using the Outputs from the Regression
Disaggregation Method and the Iterative Proportional Fitting

Wi hesth: 163 A0 e gl Ragreasion Disaggragetion Mellio:d Uaing Progarticnal Wiighting
Ehelby County Ardmals and Fish [live) internal by Origin Frelght Flow | Eguipment: Dry ¥an | Trade Type: Domestc | Moce Growe: Truck
Tonw —— BE A0 -007RT L RTAT - 121 OEN LR AR - ¢ 3 m—

Figure A-158 Example Internal by Origin OD Flow Visualization Using the Outputs from the Regression
Disaggregation Method and the Proportional Weighting
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Wil 103 8 1 fnd Propedlioesl Weigkd Disacgregation Melliod Using Esnplegrenl

Ehciby County Andmials and Fish jlive) imternal by Orgin Freight Flos | Eguipmaer: Dy Van | Trade Type: Domestc | Mode Grows: Truck
Tone — hE* 03 -0, 07 — BILET - 037 CA1E - QTS s [, THY - 7 4 s 4G - 30 1

Figure A-159 Example Internal by Origin OD Flow Visualization Using the Outputs from the Proportional
Weighting Disaggregation Method Using Employment

Wi st 163 A0 e g Propadiorsl Weigkl Diss sgregaticn Melliod Uning Salea.
Ehelby County Ardmals and Fish [live) internal by Origin Frelght Flow | Eguipment: Dry ¥an | Trade Type: Domeste | Moce Growe: Truck
Tone —— B AT-0040 - Grd-0d L8 - CABL D AR - 3 4F s AT - 530

Figure A-160 Example Internal by Origin OD Flow Visualization Using the Outputs from the Proportional
Weighting Disaggregation Method Using Value of Sales

Wi hesth: 163 A0 e g Propadiors] Weigkl Diss ggregation Melliod Uning Square Foataps
Ehelby County Ardmals and Fish [live) internal by Origin Frelght Flow | Eguipment: Dry ¥an | Trade Type: Domestc | Moce Growe: Truck
Tonw —— B0 - 00885 —— 0, RAAG - 1240 1260 - L ERZ o L B0 - o [ e 013 - 396

Figure A-161 Example Internal by Origin OD Flow Visualization Using the Outputs from the Proportional
Weighting Disaggregation Method Using Square Footage
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Method: 10 Accounts and Regreseion Disaggregation Method Using the Gravity Model

Shelby County Animals and Fiah (live} Qutbound and Internal Freight Flow | Equipment: Dy Van | Trade Type: Domeatic | Mode Group: Truck

Tons 0010 - 0407 0.401 - 1.20 120 - 200 s 500 - 5.51 s—"51 - .40

N
g e25 125 : A

Figure A-162 Example Outbound and Internal OD Flow Visualization Using the Outputs from the
Regression Disaggregation Method and the Gravity Model Distribution

161




Method: 10 Actounts and Regreseslon Disaggregation Method Using herative Proportional Fitting

Shelby County Animals and Fiah (live} Qutbound and Internal Freight Flow | Equipment: Dy Van | Trade Type: Domeatic | Mode Group: Truck

Tans 00101 - D440 = (.440 - 1.3Z 132 - 300 w500 - 5.51 s—".51 - 9.4

N
g e25 125 : A

Figure A-163 Example Outbound and Internal OD Flow Visualization Using the Outputs from the
Regression Disaggregation Method and the Iterative Proportional Weighting

162




Method: 10 Accounts and Regreseion Disaggregation Method Using Proportional Weighting

Shelby County Animals and Fiah (live} Qutbound and Internal Freight Flow | Equipment: Dy Van | Trade Type: Domeatic | Mode Group: Truck

Tons 00100 - D407 0.401 - 1.23 120 - 200 s 500 - 5.51 s—"51 - .40

Figure A-164 Example Outbound and Internal OD Flow Visualization Using the Outputs from the
Regression Disaggregation Method and the Proportional Weighting
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Method: 10 Accounts and Proportional YWeight Disaggregation Methoed Using Employment

Shelby County Animals and Fiah (live} Qutbound and Internal Freight Flow | Equipment: Dy Van | Trade Type: Domeatic | Mode Group: Truck

Tons 00100 - D248~ [.245 - D.EM DLEDG - 1.T7 s 1 77 - 0,40 s, 45 - 701

Figure A-165 Example Outbound and Internal OD Flow Visualization Using the Outputs from the
Proportional Weighting Disaggregation Method and Employment
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Method: 10 Actounts and Proportional YWeight Disaggregation Methoed Using Sales

Shelby County Animals and Fiah (live} Qutbound and Internal Freight Flow | Equipment: Dy Van | Trade Type: Domeatic | Mode Group: Truck

Tons 00100 - D.4DE ~—— (.408 - 1.31 105 - 113 s 512 - G oAb e 40 - 7110

Figure A-166 Example Outbound and Internal OD Flow Visualization Using the Outputs from the
Proportional Weighting Disaggregation Method and Value of Sales
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Method: 10 Actounts and Proportional YWeight Disaggregation Methed Using Square Footage

Shelby County Animals and Fiah (live} Qutbound and Internal Freight Flow | Equipment: Dy Van | Trade Type: Domeatic | Mode Group: Truck

Tons 0010 - D3RR ——— [.J5A - 1.21 127 - 200 s 500 - 5.51 s—t.51 - 9.48

Figure A-167 Example Outbound and Internal OD Flow Visualization Using the Outputs from the
Proportional Weighting Disaggregation Method and Square Footage
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A.12 Updating OD Map Template
Description
In the case when a new disaggregate zone file is used, the origin-destination map template has

to be updated by replacing the Disaggregate_Zones file in the Template_Files.gdb (see Figure
A-168) with a new disaggregate zone file and renamed back to Disaggregate_Zones.

Catalog O x

o oW @ E e |8

Location: |I@ Disaggregate_Fones e
= EJ OD_Map_Template h

= Ld Tem plate_Files.gdb

|E] Aggregate Zones

() Disa ggregate_Flow_Internal

IE] Disaggregate_Flow_Outbound_or_Inbound

IE_] Disaggregate_Flow_Zones_|nternal

IE_J Disaggregate_Flow_Zones_Outbound_or_Inbound

=

[E) State_File

IE_] Transearch_fones
<’ Disa ggregate_Flow_Internal_Tons.lyr
< Disa ggregate_Flow_Internal_Units.lyr
<> Disa ggregate_Flow_Internal_Value.lyr
*:f’ Disaggregate_Flow_Cutbound_or_Inbound_Tons.lyr
< Disa ggregate_Flow_Outbound_or_Inbound_Units.yr
‘?:,-’ Disaggregate_Flow_Outbound_or_Inbound_Value.lyr
Template_QOD_Internal_Teons.mzd
Template_QD_Internal_Units.mzxd
Template_QOD_Internal_VYalue.rmzd
Template_COD_Outbound_or_Inbound_Tons.mzd
Template_OD_Cutbound_or_Inbound_Units.mzxd
Template_OD_Outbound_or_Inbound_Value.rmxd W

Figure A-168 OD Map Template_Files.gd
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AppendixB. Summary of Different
Disaggregation Methods

TABLE B-1 SUMMARY OF PROPORTIONAL WEIGHTING DISAGGREGATION METHODS

Study Method Objective Spatial  Commodit ~ Modes Freight Data  Disaggregatio
Level y Level n Variables

Develop a

Battelle methodology

. Proportion  that STCC 2-
lznosgztuw’ al allocates Count  jisitand  Truck  FAF2 VMT
Weighting FAF2 datato 7 4-digit

(7) smaller
geographies
Develop a

methodology

for statewide

intermodal

transpo.rtatlo TAZ S.C'I.'G 2- Truck CES Employment
n planning digit , population
by using a

public

domain

database

Zangetal,  Proportion
2003 al
2) Weighting

Develop

methods to

disaggregate

the FAF2 into

small
Opieetal., Proportion  geographic NAICS 3- Trgck,

Count . Rail,

2009 al areas that y digit and Water
(3) Weighting  will be used 6-digit Air '

to estimate

freight flow

trend and

directional

analysis

FAF2, Employment
Statewide , population,
model VMT, payroll
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Study Method Objective Spatial  Commodit ~ Modes Freight Data  Disaggregatio
Level y Level n Variables
Develop a
commodity
flow
J. R. Wilburn assiinrgelnt c
. methodology Count
and . Proportion that would yand  SCTG 2-
Associates, al ) o Truck FAF4 Employment
N effectively Censu digit
Inc, 2017 Weighting reflect all s tract
(4) freight
movement
within a
community
Truck,
Shin and . De\{elop‘a ) rail,
Aultman- Proportion  nationwide Zip NAICS 3- water
al freight Code, - " CFS Employment
Hall, 2007 Weighting  analysis zone FAZ digit level ar i
() (FAZ) system E'pe n
Cambridge ) Devel
Systemagcs Proportion trici '(c)rFi)p SIC 4-digit ITMS Employment
" al ! TAZ Truck (TRANSEARC
Inc., 2013 L generation level , acreage
! Weighting H)
(13) data
Develop a
Heavy-Duty
Southern Truck model
California to evaluate
Association  Proportion |m|portant NAICS 2 Employment
of al po IFy TAZ . i Truck TRANSEARCH , acreage,
S choices and digit :
Government Weighting investment population
s, 2012 decisions at
(7) Traffic
Analysis
Zone level
Develops a
two-stage
Jansuwan et Proportion  approach to
al., 2016 al estimate a Count ZCTG 2 Truck FAF2 Emplol)/ment
(8) Weighting  statewide y 'Bit - Population
truck O-D
trip Table
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Study Method Objective Spatial  Commodit ~ Modes Freight Data  Disaggregatio
Level y Level n Variables
Proportion
al Develop Emplovment
Fischer et Weighting  urban truck —y ITMS acFr)eaye
al,, 2000 with travel TAZ Truck  (TRANSEARC ' ° ulagtio'n
(9) outputs demand g H), IMPLAN p P !
livestock
from 10 model
models
Develop a
. statewide
Proportion .
al truck trip
Sorratini i
and Smith, ~ Vei8hting mcjséfsged STCC 2- cFs, Employment
2000 ! with on TAZ dieit Truck TRANSEARCH , acreage,
outputs . & , IMPLAN population
(10) commodity
from 10
flows and
models .
input-output
coefficients
Develop a
Proportion framewor!< FAF2, Wayhbill,
al for modeling Air Carrier
Mitra and ‘
. Weighting sta'teW|de Statistics,
Toliver, . freight NAICS 2- Employment
2009 with movement TAZ digit Truck Transborder opulation
outputs usin & Freight +Pop
(11) from 10 g Database
publicly
models .
available
data
Proportion  Develop an
al automated Aggregate Truck
Giuliano et Weighting  integration d railljc ' Emploviment
al., 2010 with system for TAZ commodit ' CFS, IMPLAN ploy .
. water, . population
(12) outputs freight flow y .
from 10 analysis and categories
models planning
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TABLE B-2 SUMMARY OF REGRESSION DISAGGREGATION METHODS

o Spatia Commodi Mode Freight Disaggregati
Stud! Method Objective .
4 J I'Level  tylevel s Data  on Variables
Vi h Regression Aggregate
iIswanat and Develop a
anetal, . methodology to Count ) Employment,
2008 :lropomon disaggregate FAF2 y )c/ommodn Truck FAF2 population
(14) weighting Data for Florida categories
Explore different
Regression synthesis Truck, Employment
Ruan and nlit:rcﬁz lr?ig n © Count  SCTG 2- \r/j;lt’er the number
Lin, 2010 Proportion & N o " FAFR2 of inter-
al geographic y digit air, modal
(15) Weightin resolution freight pipelin facilities
8NUNE Lutbound shipment e
data
. Develop a method to
Cambridge Sigressmn divide FAF2 regional :;;TCK' :‘AI'EZ Eznrstlaoyément,
Systematic ) commodity O-D data " g
Proportion Count  SCTG 2- marin  border  population,
s, Inc., for all modes and all . ) . .
al commodities to digit e, air,  crossin  livestock,
2009 Weighting pipelin gdata electricity
(16) county-level O-D d
data e generate
Disaggregate FAF
Regression level commodity flow
Ross et al ang data to create Count
2016 Proportion nationwide tru’ck y and SFTG 2- Truck  FAE3 Employment,
al movement estimates GDOT  digit population
(17) weightin at the county level TAZ
ghting and the level of
GDOT TAZs
Develop national
Cross- freight demand
) classificati  estimation Truck, Emplovment
Chin and on, methodology for Count rail, shiﬂnZnt ‘
Hwang, Regression  quantifying freight y or NAICS 3- water, CFS vaIEe
2007 , and production/consump  Zipcod digit air, a ro'II total
(18) Proportion tion by industries e pipelin Fnayke \;alue
al based on business e
Weighting  patterns and

population

171




o Spatia  Commodi  Mode  Freight Disaggregati
Study Method Objective I Level  tyLevel S Data  on Variables
Regression
with Develop county-level
Cambridge  outputs disaggregated FAF2 :arilfCK' AR
Systematic  from IO data for.trafﬂc Count  SCTG 2- water,  IMPLA Employment,
s, Inc,, models generation, digit air N acreage,
2012 and attraction, y & ! i W bill population
(19) Proportion  distribution, and Elpe n ayml
al mode split
Weighting
Regression FAF2,
with Truck IMPLA
Parsons outputs Develop a rail, N .
Brinckerho from 10 methodology to Count  STCC 2- water, Waybill
models . - . ) Employment
ff, 2009 and create a commodity y digit a|.r, A
(20) Proportion flow forecast pipelin Carrier
al € Statisti
Weighting cs
Regression
with Develop a
Oliveiro- outputs methodology for
Netoetgl, (om0 estimatington-miles . o\ egs TUCK papa b ation,
2013 models of goods move.ments digit Rail, CES payroll
and for the U.S, freight Water
(21) Proportion  multimodal network
al system
Weighting
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TABLE B-3 SUMMARY OF OTHER DISAGGREGATION METHODS

o Spatia  Commodit Freight Disaggregatio
Study Method Objective P Modes g gg. &
ILevel  ylevel Data n Variables
Develop
intercounty and Fractional
interstate truck Aggregate ttraction and
Prozziet Multinomia travel dataina Count CES arogzc?io:
al, 2006 | Logit format to be commodit  Truck ' P
. y IMPLAN level of a
(22) Model used as input y commodity b
for Statewide categories count y Ly
Analysis Model y
(SAM)
Develop a
methodology to
disaggregate Truck, Value of sales
; . tional freight rail '
Harris et Iterative nati o ' FAF2, personal
al, 2009  Proportion origin/destinati  Count S.CTG 2 V\{ater, TRANSEARC  income,
al Fittin on database y digit air, H ooulation
(23) & using various pipelin zmp lo mEIl'lt
socioeconomic e ploy
factors to the
local level
Develop
structural Employment,
Ranaiefa equation number of
retal, Structural modeling (SEM) SCTG 2- establlshment
2013 equations framework that  FAZ digit Truck FAF3 s, population,
makes the most acreages,
(24) use out of GDP, and
available public other
data
Behavior-
R Develop a Truck FAF4
Livshits ' '
based ) methodology rail, IMPLAN, Employment,
etal, model with ) STCC 2- . ) population,
2018 outputs for behavior- TAZ digit level a, Waybill, the value of
fmrf: o based freight & pipelin  TRANSEARC "
(25) models model e H
Develop a fused
database from
Momtaz  Econometri  FAF and Aggregate
etal cand TRANSEARCH to Count FAF4, Emblovment
202(')’ Proportion  determine commodit  Truck ~ TRANSEARC o pula){cion '
al transportation y y H Pop
(26) Weighting network flows categories

at a fine spatial
resolution
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Appendix C. Data Collection

C.1 Business Patterns Databases

TABLE C-1 BUSINESS DYNAMICS STATISTICS (BDS) METADATA

Data Source Business Dynamics Statistics (BDS)

Agency/Source U.S. Census

Description BDS provides measures of the net and gross job flows
associated with entering, exiting, expanding, and
contracting establishments, including job creation and
destruction measures. Aggregate statistics are available at
the national and state level, by firm characteristics and
industry classification.

Data Type Business Patterns

Data Info Employment - job creation and destruction, job expansions

and contractions, number of establishments and firms,
establishment opening and closing, number of startups and
firm shutdowns

Spatial (Smallest Geography) | MSA
Temporal Annual
Modes of Freight -
Classification System SIC
Public/Commercial Public
URL URL
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https://www.census.gov/programs-surveys/bds.html

TABLE C-2 BUSINESS EMPLOYMENT DYNAMICS (BED) METADATA

Data Source

Business Employment Dynamics (BED)

Agency/Source Bureau of Labor Statistics (BLS)

Description BED provides quarterly data on establishment openings,
closings, expansions, and contractions by industry and size
of the firm and establishment births, deaths, and survival by
age for the nation and states.

Data Type Business Patterns

Data Info Employment and number establishments by industry,
establishment births and deaths

Spatial (Smallest Geography) = County

Temporal Quarterly

Modes of Freight -

Classification System NAICS

Public/Commercial Public

URL URL

TABLE C-3 LONGITUDINAL BUsINESS DYNAMICS (LBD) METADATA

Data Source Longitudinal Business Dynamics (LBD)

Agency/Source U.S. Census

Description LBD provides longitudinally linked data for all employer
establishments in the Census Bureaus' business register,
the Standard Statistical Establishment List (SSEL). Data has
information about the annual age of establishment, entry
and exit information by the size of establishment, and
entry/exit information.

Data Type Business Patterns

Data Info Establishment age by initial size and size by sector and

state, firm annual age and size by sector, size, and state

Spatial (Smallest Geography)

Census Block

Temporal Annual
Modes of Freight -
Classification System NAICS
Public/Commercial Public
URL URL
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https://www.bls.gov/bdm/
https://lehd.ces.census.gov/data/

TABLE C-4 LEHD ORIGIN-DESTINATION EMPLOYMENT STATISTICS (LODES) METADATA

Data Source

LEHD Origin-Destination Employment Statistics (LODES)

Agency/Source U.S. Census

Description LODES provides longitudinally linked data of employment
statistics, including workplace and residential area
characteristics.

Data Type Business Patterns

Data Info Workplace and residence census block code, the total
number of jobs, number of employments by age group,
income group, industry sectors

Spatial (Smallest Census Block

Geography)

Temporal Annual

Modes of Freight -

Classification System NAICS

Public/Commercial Public

URL URL

TABLE C-5 NATIONAL ESTABLISHMENT TIME-SERIES (NETS) METADATA

Data Source

National Establishment Time-Series (NETS)

Agency/Source Walls & Associates

Description NETS provides time-series data of business establishments,
aggregated data from Dun & Bradstreet with refined
analysis of employment and business patterns, including
sole proprietors, part-time jobs, and farm operations, which
are not included in government data sources.

Data Type Business Patterns

Data Info Type of establishment, employment at a location, job

growth relative to peers, estimated annual sales at the
establishment, etc.

Spatial (Smallest Geography) = Facility

Temporal Annual

Modes of Freight -

Classification System NAICS and SIC
Public/Commercial Commercial

URL Walls & Associates
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https://lehd.ces.census.gov/data/#lodes

C.2 Business Records Databases

TABLE C-6 D&B HOOVERS METADATA

Data Source D&B Hoovers

Agency/Source Dun & Bradstreet

Description D&B Hoovers leverages the world's largest commercial
database of 120 million business records.

Data Type Business Records

Data Info Business information, categorization by industry, annual

sales, employment, identification if business imports or
exports, or it is an agent for goods

Spatial (Smallest Geography) = Lat/Long
Temporal Up-to-date
Modes of Freight -

Classification System NAICS and SIC
Public/Commercial Commercial
URL URL

TABLE C-7 INFOUSA METADATA

Data Source InfoUSA

Agency/Source InfoGroup

Description InfoUSA provides business and consumer contact
databases.

Data Type Business Records

Data Info Business information and categorization by industry, annual

sales, employment, square footage

Spatial (Smallest Geography) = Lat/Long
Temporal Up-to-date
Modes of Freight -

Classification System NAICS and SIC
Public/Commercial Commercial
URL URL
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https://www.dnb.com/
https://www.infousa.com/

C.3 Freight Flow Databases

TABLE C-8 CARLOAD WAYBILL SAMPLE (WAYBILL) METADATA

Data Source Carload Waybill Sample (Waybill)

Agency/Source Surface Transportation Board (STB)

Description Waybill sample is a sample of carload waybills for all U.S. rail
traffic submitted by those rail carriers terminating 4,500 or
more revenue carloads annually.

Data Type Freight Flow Data

Data Info Sample of railroad shipping and revenue information

Spatial (Smallest BEA

Geography)

Temporal Annual

Modes of Freight Rail

Classification System STCC

Public/Commercial Public

URL URL

TABLE C-9 BTS AIR CARRIER STATISTICS METADATA

Data Source Air Carrier Statistics

Agency/Source The Bureau of Transportation Statistics (BTS)

Description The Air Carrier Statistics database contains domestic and
international air carrier traffic information on US and
foreign air carriers having at least one service point in the
United States.

Data Type Freight Flow Data

Data Info Airline traffic, airfare, airline on-time data, air carrier
financial reports

Spatial (Smallest Geography) | Airport

Temporal Monthly

Modes of Freight Air

Classification System -

Public/Commercial Public

URL URL
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https://www.stb.gov/stb/industry/econ_waybill.html
https://www.transtats.bts.gov/databases.asp?Mode_ID=1&Mode_Desc=Aviation&Subject_ID2=0

TABLE C-10 BTS BORDER CROSSING ENTRY DATA METADATA

Data Source

Border Crossing Entry Data

Agency/Source The Bureau of Transportation Statistics (BTS)

Description The Border Crossing Entry Data provides summary statistics
for inbound crossings at the U.S.-Canadian and the U.S.-
Mexican border at the port level.

Data Type Freight Flow Data

Data Info The number of vehicles, containers

Spatial (Smallest Geography) |  Port

Temporal Monthly

Modes of Freight Truck, Rail

Classification System -

Public/Commercial Public

URL URL

TABLE C-11 CommoDITY FLOW SURVEY (CFS) METADATA

Data Source Commaodity Flow Survey (CFS)

Agency/Source U.S. Census

Description CFS is a shipper survey of approximately 100,000
establishments from mining, manufacturing, wholesale
trade, auxiliaries (i.e., warehouses and distribution centers),
and select retail and service trade industries that ship
commodities. Data requested by the CFS includes the type
of commodities shipped, their origins and destinations, their
value and weight, and mode(s) of transport.

Data Type Freight Flow Data

Data Info Type, origin and destination, value, weight, modes of

transportation, distance shipped, and ton-miles of
commodities shipped

Spatial (Smallest Geography)

CSA or MSA

Temporal Every five years

Modes of Freight Truck, Rail, Air, Water, Pipeline, Other
Classification System NAICS and SCTG

Public/Commercial Public

URL URL
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https://www.bts.gov/content/border-crossingentry-data
https://www.bts.gov/cfs

TABLE C-12 ENERGY INFORMATION ADMINISTRATION (EIA) ENERGY-RELATED DATA METADATA

Data Source

Energy-Related Statistics

Agency/Source Energy Information Administration (EIA)

Description EIA collects, analyzes, and disseminates independent and
impartial energy information to promote policymaking,
efficient markets, and public understanding of energy and
its interaction with the economy and the environment.

Data Type Freight Flow Data

Data Info Location of coal mines, all types of power plants, oil/gas

refining, and processing, uranium productions, market
hubs, pipelines and transmissions, other transport and
storage locations. Quarterly domestic coal distribution, by
origin state and by mode. Fossil fuels, nuclear electric
power, renewable energy.

Spatial (Smallest Geography)

County

Temporal

Annual

Modes of Freight Truck, Rail, Water
Classification System Electric power sector
Public/Commercial Public

URL URL

TABLE C-13 FREIGHT ANALYSIS FRAMEWORK (FAF) METADATA

Data Source

Freight Analysis Framework (FAF)

Agency/Source Federal Highway Administration (FHWA)

Description FAF is data from various sources to create a comprehensive
picture of freight movement among states and major
metropolitan areas by all modes of transportation.

Data Type Freight Flow Data

Data Info Tonnage, value, units, ton-miles by regions of origin and

destination, commodity type and mode

Spatial (Smallest Geography)

CSA or MSA

Temporal

Every five years

Modes of Freight Truck, Rail, Air, Water, Pipeline, Other
Classification System SCTG

Public/Commercial Public

URL URL
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https://www.eia.gov/
https://faf.ornl.gov/fafweb/Default.aspx

TABLE C-14 IMPLAN METADATA

Data Source IMPLAN

Agency/Source IMPLAN

Description MPLAN provides economic indicators regarding production,
employment, final demand. IMPLAN's data includes trade
flow information, giving users special insight into how goods
and services move between economies. Data is constructed
from publicly available data sources.

Data Type Freight Flow Data

Data Info Commodity production and consumption by industry and
institutions

Spatial (Smallest Geography) = Zip Code

Temporal Annual

Modes of Freight -

Classification System IMPLAN commodities

Public/Commercial Commercial

URL URL

TABLE C-15BTS N

ORTH AMERICAN TRANSBORDER FREIGHT DATABASE METADATA

Data Source

North American Transborder Freight Database

Agency/Source The Bureau of Transportation Statistics (BTS)

Description The Transborder Freight Database contains freight flow
information by commodity type and mode for U.S. exports
and imports from Canada and Mexico.

Data Type Freight Flow Data

Data Info Value, weight shipments by commodity, a port of entry or
exit

Spatial (Smallest Geography) |  Port

Temporal Monthly

Modes of Freight Truck, Rail, Air, Water, Pipeline, Other

Classification System HS

Public/Commercial Public

URL URL
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https://www.implan.com/data/
https://www.bts.gov/transborder

TABLE C-16 PoRT IMPORT/EXPORT REPORTING SERVICE (PIERS) METADATA

Data Source

Port Import/Export Reporting Service (PIERS)

Agency/Source IHS PIERS

Description PIERS database provides information on U.S. foreign
waterborne imports and exports. The database also reports
trade shipment statistics for cargo movements between
ports in Mexico and South America to major trade partners
worldwide.

Data Type Freight Flow Data

Data Info Date, vessel, location, a port of discharge, description of
goods, weight, number of containers

Spatial (Smallest Geography) | Port

Temporal Monthly

Modes of Freight Water

Classification System HS

Public/Commercial Commercial

URL URL

TABLE C-17 ITA TRADESTATS EXPRESS - NATIONAL TRADE DATA METADATA

Data Source

TradeStats Express - National Trade Data

Agency/Source International Trade Administration (ITA)

Description TradeStats Express displays the latest annual U.S.
merchandise trade statistics at national and state levels.
Data is represented as maps, graphs, and Tables as exports,
imports, and trade balances and custom-tailored to your
year and dollar ranges and display preferences.

Data Type Freight Flow Data

Data Info State-by-state exports ($) and imports to a selected market

Spatial (Smallest Geography)

State

Temporal Annual
Modes of Freight -
Classification System NAICS
Public/Commercial Public
URL URL
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https://ihsmarkit.com/products/piers.html
http://tse.export.gov/tse/tsehome.aspx

TABLE C-18 TRANSEARCH METADATA

Data Source

TRANSEARCH

Agency/Source IHS Global Insight

Description TRANSEARCH is an annual database of U.S. county-level
freight movement data used for freight modeling and
forecasting.

Data Type Freight Flow Data

Data Info Tonnage, value, ton-miles by regions of origin and
destination, commodity type and mode

Spatial (Smallest Geography) |  County/TAZ

Temporal Annual

Modes of Freight Truck, Rail, Air, Water, Pipeline, Other

Classification System STCC

Public/Commercial Commercial

URL URL

TABLE C-19 TrRebis TREDPLAN-REGIONS METADATA

Data Source Tredis

Agency/Source TREDPLAN-Regions

Description TREDPLAN-Regions gives an analyst a flexible way of examining
how regional and state growth and transportation needs will
be affected by future changes in the economy, technology,
climate, and trade.

Data Type Freight Flow Data

Data Info Value, tonnage, TEUs, truckloads, autonomous and connected
truck fleets, growth/decline in GDP, employment, wages by
industry, occupation by area

Spatial (Smallest County

Geography)

Temporal -

Modes of Freight Freight

Classification System -

Public/Commercial Commercial

URL URL
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https://ihsmarkit.com/products/transearch-freight-transportation-research.html
https://tredis.com/

C.4 Geospatial Databases

TABLE C-20 FEDERAL RAILROAD ADMINISTRATION (FRA) GEOGRAPHIC INFORMATION SYSTEM METADATA

Data Source Geographic Information System

Agency/Source Federal Railroad Administration (FRA)

Description FRA provides railroad infrastructure for passenger rail, rail
1s, mainline rail, STRACNET, grade crossings.

Data Type Geospatial data

Data Info Rail network

Spatial (Smallest Geography) | Link

Temporal -

Modes of Freight Rail

Classification System -

Public/Commercial Public

URL URL

TABLE C-21 HIGHWAY PERFORMANCE MONITORING SYSTEM (HPMS) METADATA

Data Source

Highway Performance Monitoring System (HPMS)

Agency/Source Federal Highway Administration (FHWA)

Description The HPMS is a national-level highway information system
that includes data on the extent, condition, performance,
use, and operating characteristics of the nation's highways.
The HPMS contains administrative and extent of system
information on all public roads, while information on other
characteristics is represented in HPMS as a mix of universe
and sample data for arterial and collector functional
systems. Limited information on travel and paved miles is
included in summary form for the lowest functional systems.

Data Type Geospatial data

Data Info Highway network and AADT, AADT_Single_Unit Truck and
Bus AADT, AADT_Combination (Combination Truck AADT)

Spatial (Smallest Link

Geography)

Temporal Annual

Modes of Freight Truck

Classification System -

Public/Commercial Public

URL URL
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https://fragis.fra.dot.gov/GISFRASafety/
https://www.fhwa.dot.gov/policyinformation/hpms/shapefiles.cfm

TABLE C-22 THE BUREAU OF TRANSPORTATION STATISTICS (BTS) INTERMODAL FREIGHT FACILITIES

METADATA

Data Source Intermodal Freight Facilities

Agency/Source The Bureau of Transportation Statistics (BTS)

Description Intermodal Freight Facilities is a spatial Table of intermodal
facilities, type, mode type, association.

Data Type Geospatial Data

Data Info Intermodal facilities

Spatial (Smallest Geography) = Facility

Temporal -

Modes of Freight Truck, Rail, Air, Port

Classification System -

Public/Commercial Public

URL URL

TABLE C-23 MuLTIMODAL FREIGHT NETWORK (MFN)

Data Source Multimodal Freight Network (MFN)

Agency/Source The Bureau of Transportation Statistics (BTS)

Description Multimodal Freight Network (MFN) encompasses highways
and the local roads, railways, navigable waterways,
pipelines, key seaports, airports, and intermodal facilities.

Data Type Geospatial data

Data Info Network Data

Spatial (Smallest Geography) | Link or node

Temporal -

Modes of Freight Truck, Rail, Air, Water, Pipeline, Other

Classification System -

Public/Commercial Public

URL URL
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https://hub.arcgis.com/datasets/fedmaps::intermodal-freight-facilities
https://www.transportation.gov/freight

TABLE C-24 NATIONAL HIGHWAY PLANNING NETWORK (NHPN) METADATA

Data Source National Highway Planning Network (NHPN)

Agency/Source Federal Highway Administration (FHWA)

Description NHPN is a geospatial network database that contains line
features representing just over 450,000 miles of highways in
the United States. The NHPN contains geospatially
referenced information on the National Highway System
(NHS), the Eisenhower Interstate System, the Strategic
Highway Network (STRAHNET), and NHS Intermodal
Connectors.

Data Type Geospatial Data

Data Info Highway network

Spatial (Smallest Geography) = Link

Temporal -

Modes of Freight Truck

Classification System -

Public/Commercial Public

URL URL

TABLE C-25 BTS NATIONAL TRANSPORTATION ATLAS DATABASE METADATA

Data Source

National Transportation Atlas Database

Agency/Source The Bureau of Transportation Statistics (BTS)

Description The National Transportation Atlas Database is a geospatial
database by mode.

Data Type Geospatial data

Data Info Network Data

Spatial (Smallest Link or node

Geography)

Temporal -

Modes of Freight Truck, Rail, Air, Water, Pipeline, Other

Classification System -

Public/Commercial Public

URL URL
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https://www.fhwa.dot.gov/planning/processes/tools/nhpn/
http://osav-usdot.opendata.arcgis.com/

TABLE C-26 NATIONAL TRANSPORTATION RESEARCH CENTER METADATA

Data Source

National Transportation Research Center

Agency/Source Oak Ridge National Laboratory (ORLN)

Description ORLN prepares modal networks and skim Tables for use in
transportation analysis, including CFS preparation. These
modal networks and county-to-county Tables show the level
of service by each mode.

Data Type Geospatial data

Data Info Network Data

Spatial (Smallest Geography)

Link

Temporal

Modes of Freight Truck, Rail, Air, Water, and Pipeline
Classification System -

Public/Commercial Public

URL URL

TABLE C-27 OFFICE OF PIPELINE SAFETY (OPS) METADATA

Data Source Office of Pipeline Safety (OPS)

Agency/Source Pipeline and Hazardous Materials Safety Administration
(PHMSA)

Description OPS provides various data about federally-regulated and
state-regulated natural gas pipelines, hazardous liquid
pipelines, and liquefied natural gas (LNG) plants.

Data Type Geospatial data

Data Info Gas and liquid pipelines network, commercially navigable
waterways inland, ocean, and Great lakes

Spatial (Smallest Link

Geography)

Temporal -

Modes of Freight -

Classification System -

Public/Commercial Public

URL URL
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https://www.ornl.gov/facility/ntrc
https://pvnpms.phmsa.dot.gov/PublicViewer/

C.5 Probe Databases

TABLE C-28 ATRI METADATA

Data Source ATRI

Agency/Source The American Transportation Research Institute (ATRI)

Description ATRI collects truck position data throughout the U.S. and
North America from a large sample of trucks that use
onboard, wireless communications systems.

Data Type Probe Data

Data Info Truck ID, geographic information at lat/long level, and
temporal information regarding the location of a truck

Spatial (Smallest Geography) | Lat/long

Temporal Second

Modes of Freight Truck

Classification System -

Public/Commercial Commercial

URL URL

TABLE C-29 STREETLIGHT GPS DATA METADATA

Data Source StreetLight GPS Data

Agency/Source StreetLight

Description StreetLight provides GPS data by type of vehicle, weight
rating, and trip purpose by type of land use.

Data Type Probe Data

Data Info Truck ID, geographic information at lat/long level, and

temporal information regarding the location of a truck, trip
starting and endpoints

Spatial (Smallest Geography) |  Lat/long
Temporal Second
Modes of Freight Truck
Classification System -
Public/Commercial Commercial
URL URL

188



https://atri-online.org/category/latest-studies/
https://www.streetlightdata.com/

TABLE C-30 INRIX ROADWAY ANALYTICS METADATA

Data Source

INRIX

Agency/Source NRIX Roadway Analytics

Description INRIX Roadway Analytics is an on-demand, cloud-based
analytics suite that leverages INRIX global traffic data to help
public agencies and consultants more effectively monitor,
measure, and manage road networks' performance.

Data Type Probe Data

Data Info Travel time, speed, and cost data, geographic information of

corridor segment, and temporal information

Spatial (Smallest Geography)

Road segment

Temporal 1 min

Modes of Freight Trucks, cars

Classification System -

Public/Commercial Commercial

URL URL

TABLE C-31 MARITIME INTELLIGENCE METADATA

Data Source Maritime Intelligence

Agency/Source Lloyds List Intelligence

Description Lloyds List Intelligence provides business information
services to the local maritime community. Detailed vessel
movements, real-time Automatic Identification System (AIS)
positioning, comprehensive information on ships,
companies, ports, casualties, credit reports, industry data,
and analysis, including short-term market outlook reports.

Data Type Transportation Statistics and Probe Data

Data Info Freight rates, trade volumes, fleet size, and charter rates,
handled commodities at terminals

Spatial (Smallest Geography) |  Facility

Temporal Up-to-date

Modes of Freight Water

Classification System Lloyds commodities

Public/Commercial Commercial

URL URL
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https://inrix.com/
https://www.lloydslistintelligence.com/

C.6 Socioeconomic Databases

TABLE C-32 LocAL AREA UNEMPLOYMENT STATISTICS (LAUS) METADATA

Data Source Local Area Unemployment Statistics (LAUS)
Agency/Source Bureau of Labor Statistics (BLS)
Description LAUS program produces monthly and annual employment,

unemployment, and labor force data for Census regions
and divisions, States, counties, metropolitan areas, and
many cities, by place of residence.

Data Type Socioeconomic Data

Data Info Labor force, employment, unemployment, the
unemployment rate

Spatial (Smallest Geography) = County, City

Temporal Monthly
Modes of Freight -
Classification System -
Public/Commercial Public
URL URL

TABLE C-33 BEA REGIONAL ECONOMIC ACCOUNTS METADATA

Data Source Regional Economic Accounts
Agency/Source Bureau of Economic Analysis (BEA)
Description The Regional Economic Accounts tell us about the

geographic distribution of U.S. economic activity and
growth. The estimates of gross domestic product by state
and state and local area personal income, and the
accompanying detail, provide a consistent framework for
analyzing and comparing individual state and local area

economies.

Data Type Socioeconomic Data

Data Info Consumer spending by state, employment, GDP, personal
income, real personal income by county, regional parities by
metro area

Spatial (Smallest Geography) |  County

Temporal Annual

Modes of Freight -

Classification System NAICS and SIC

Public/Commercial Public

URL URL
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https://www.bls.gov/lau/home.htm
https://www.bea.gov/data/economic-accounts/regional

TABLE C-34 AMERICAN COMMUNITY SURVEY (ACS) METADATA

Data Source American Community Survey (ACS)

Agency/Source U.S. Census Bureau

Description The American Community Survey (ACS) is part of the U.S.
Census Bureau's Decennial Census Program and is designed
to provide current social, economic, housing, and
demographic estimates throughout the decade.

Data Type Socioeconomic Data

Data Info Income and population

Spatial (Smallest Geography)

Census Tract

Temporal Annual
Modes of Freight -
Classification System -
Public/Commercial Public
URL URL
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https://www.census.gov/programs-surveys/acs

C.7 Socioeconomic Databases by Commodity

TABLE C-35 CONSUMER EXPENDITURE SURVEYS (CE) METADATA

Data Source Consumer Expenditure Surveys (CE)

Agency/Source Bureau of Labor Statistics (BLS)

Description The Consumer Expenditure Survey (CE) collects information
from the Nation's households and families on their buying
habits (expenditures), income, and characteristics.

Data Type Socioeconomic Data by Commodity

Data Info Income, expenditures by the household

Spatial (Smallest Geography) = Metro Area

Temporal Annual

Modes of Freight -

Classification System Commodity

Public/Commercial Public

URL URL

TABLE C-36 MINERAL COMMODITY SUMMARIES METADATA

Data Source Mineral Commodity Summaries

Agency/Source US Geological Survey (USGS)

Description USGS provides Mineral Commodity Summaries data sheets
contain information on the domestic industry structure,
Government programes, tariffs, and 5-year salient statistics
for over 90 individual minerals and materials.

Data Type Socioeconomic Data by Commodity

Data Info Value of mineral productions by the state in dollars,

employment by commodity produced

Spatial (Smallest Geography) | State
Temporal Annual
Modes of Freight -
Classification System Commodity
Public/Commercial Public

URL URL
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https://www.bls.gov/cex/home.htm
https://www.usgs.gov/centers/nmic/mineral-commodity-summaries

TABLE C-37 NATIONAL AGRICULTURAL STATISTICS SERVICE (NASS) METADATA

Data Source National Agricultural Statistics Service (NASS)

Agency/Source United States Department of Agriculture (USDA)

Description NASS publishes U.S., State, County, and other geographic
level agricultural statistics for many commodities and data
series. Quick Stats is a web-based application that gives you
the ability to query the agricultural census and survey
statistics.

Data Type Socioeconomic Data by Commodity

Data Info Employment by commodity, acreage by commodity,
animals, and products

Spatial (Smallest Geography) |  County

Temporal Annual

Modes of Freight -

Classification System Commodity

Public/Commercial Public

URL URL
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https://www.nass.usda.gov/Data_and_Statistics/index.php

C.8 Socioeconomic Databases by Industry

TABLE C-38 ANNUAL RETAIL TRADE SURVEY (ARTS) METADATA

Data Source Annual Retail Trade Survey (ARTS)

Agency/Source U.S. Census Bureau

Description ARTS produces industry-level estimates of sales, expenses,
and other items for the retail sector in the U.S. each year.

Data Type Socioeconomic Data by Industry

Data Info Total annual sales, e-commerce sales, sales taxes, end-of-

year inventories, purchases, total operating expenses, gross
margins, and end-of-year accounts receivable for retail
businesses

Spatial (Smallest Geography) | National
Temporal Annual
Modes of Freight -
Classification System NAICS
Public/Commercial Public
URL URL
TABLE C-39 ANNUAL SURVEY OF MANUFACTURES (ASM) METADATA

Data Source

Annual Survey of Manufactures (ASM)

Agency/Source U.S. Census Bureau

Description ASM provides sample estimates of statistics for all
manufacturing establishments with one or more paid
employees.

Data Type Socioeconomic Data by Industry

Data Info Employment, payroll, worker hours, payroll supplements,

cost of materials, selected operating expenses, value added
by manufacturing, capital expenditures, inventories, and
energy consumption

Spatial (Smallest Geography) | State
Temporal Annual
Modes of Freight -
Classification System NAICS
Public/Commercial Public
URL URL
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https://www.census.gov/programs-surveys/arts.html
https://www.census.gov/programs-surveys/asm.html

TABLE C-40 BUREAU OF ECONOMIC ANALYSIS (BEA) INPUT/OUTPUT TABLES METADATA

Data Source

Bureau of Economic Analysis (BEA) Input/Output Tables

Agency/Source Bureau of Economic Analysis (BEA)

Description I/0 analysis is an economic tool that measures the
relationships between various industries in the economy.
I/0 Tables show the commodity inputs used by each
industry to produce its output, the commodities produced
by each industry, and the use of commodities by final
consumers.

Data Type Socioeconomic Data by Industry

Data Info GDP, personal income, prices and inflation, employment by
industry

Spatial (Smallest Geography) | National

Temporal Annual

Modes of Freight -

Classification System SCTG

Public/Commercial Public

URL URL

TABLE C-41 COUNTY AND ZIP CODE BUSINESS PATTERNS (CBP) (ZBP) METADATA

Data Source County and Zip Code Business Patterns (CBP) (ZBP)

Agency/Source U.S. Census Bureau

Description CBP and ZBP is an annual series that provides subnational
economic data by industry. This series includes the number
of establishments, employment during the week of March
12, first quarter payroll, and annual payroll.

Data Type Socioeconomic Data by Industry

Data Info Employment, number of establishments, payroll by industry

Spatial (Smallest Geography) = County and Zipcode

Temporal Annual

Modes of Freight -

Classification System 6-digit NAICS

Public/Commercial Public

URL URL
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https://www.bea.gov/industry/input-output-accounts-data
https://www.census.gov/programs-surveys/cbp.html

TABLE C-42 CURRENT EMPLOYMENT STATISTICS (CES) METADATA

Data Source

Current Employment Statistics (CES)

Agency/Source Bureau of Labor Statistics (BLS)

Description CES program produces detailed industry estimates of
nonfarm employment, hours, and earnings of workers on
payrolls. CES National Estimates produces data for the
nation, and CES State and Metro Area produces estimates
for all 50 States, the District of Columbia, Puerto Rico, the
Virgin Islands, and about 450 metropolitan areas and
divisions.

Data Type Socioeconomic Data by Industry

Data Info Nonfarm employment, hours, earnings by industry

Spatial (Smallest Geography) = Metro Area

Temporal Monthly

Modes of Freight -

Classification System NAICS

Public/Commercial Public

URL URL

TABLE C-43 EconomIc CENSUS METADATA

Data Source Economic Census

Agency/Source U.S. Census Bureau

Description The Economic Census provides detailed information on
employer businesses, including detailed data by industry,
geography, and more. The first data release will be in
September 2019.

Data Type Socioeconomic Data by Industry

Data Info Total number of establishments, the value of sales,

shipments, receipts, revenue, primary business activity, the
total number of employees, total annual payroll, total first-
quarter payroll, and industry-specific statistics

Spatial (Smallest Geography)

Zip Code

Temporal Every five years
Modes of Freight -

Classification System NAICS and NAPCS
Public/Commercial Public

URL URL
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https://www.bls.gov/sae/home.htm
https://www.census.gov/programs-surveys/economic-census.html

TABLE C-44 BEA INDUSTRY ECONOMIC ACCOUNTS METADATA

Data Source

Industry Economic Accounts

Agency/Source

Bureau of Economic Analysis (BEA)

Description

The Industry Economic Accounts, presented both in an
input-output framework and as annual output by each
industry, provide a detailed view of the interrelationships
between U.S. producers and users and the contribution to
production across industries. These accounts are used
extensively by policymakers and businesses to understand
industry interactions, productivity trends, and the U.S.
economy's changing structure.

Data Type

Socioeconomic Data by Industry

Data Info

GDP by industry, gross output by industry, input-output
accounts, employment by sector, integrated industry-level
production account (KLEMS)

Spatial (Smallest Geography) |  National

Temporal Annual

Modes of Freight -

Classification System NAICS and SIC

Public/Commercial Public

URL URL

TABLE C-45 NATIONAL INCOME AND PRODUCT ACCOUNTS (NIPA) METADATA

Data Source National Income and Product Accounts (NIPA)

Agency/Source Bureau of Economic Analysis (BEA)

Description NIPA Tables present the value and composition of national
output and the types of incomes generated in its
production.

Data Type Socioeconomic Data by Industry

Data Info Income and employment by industry, GDP, GDI, national

income, corporate profits, government receipts and
expenditures, personal income and disposable income,
personal consumption expenditures, personal savings

Spatial (Smallest Geography)

National

Temporal Annual

Modes of Freight -

Classification System NAICS and SIC
Public/Commercial Public

URL URL
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https://www.bea.gov/data/economic-accounts/industry
https://apps.bea.gov/iTable/index_nipa.cfm

TABLE C-46 NONEMPLOYER STATISTICS (NES) METADATA

Data Source

Nonemployer Statistics (NES)

Agency/Source US Census Bureau

Description NES is an annual series that provides subnational economic
data for businesses with no paid employees and are subject
to federal income tax. This series includes the number of
businesses and total receipts by industry.

Data Type Socioeconomic Data by Industry

Data Info The number of establishments and receipts are published

by geographic area, NAICS industry, and a receipts-size class
of establishments

Spatial (Smallest Geography)

County and MSA

Temporal Annual
Modes of Freight -
Classification System NAICS
Public/Commercial Public
URL URL

TABLE C-47 0

CCUPATIONAL EMPLOYMENT STATISTICS (OES) METADATA

Data Source

Occupational Employment Statistics (OES)

Agency/Source Bureau of Labor Statistics (BLS)

Description OES program produces employment and wage estimates
annually for over 800 occupations. These estimates are
available for the nation, individual states, and/or
metropolitan and nonmetropolitan areas; national
occupational estimates for specific industries are also
available.

Data Type Socioeconomic Data by Industry

Data Info Employment, hourly wage by occupational title

Spatial (Smallest Geography) = Metro Area

Temporal Semiannual

Modes of Freight -

Classification System SIC and NAICS

Public/Commercial Public

URL URL
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https://www.census.gov/programs-surveys/nonemployer-statistics.html
https://www.bls.gov/oes/home.htm

TABLE C-48 QUARTERLY CENSUS OF EMPLOYMENT AND WAGES (QCEW) METADATA

Data Source

Quarterly Census of Employment and Wages (QCEW)

Agency/Source Bureau of Labor Statistics (BLS)

Description QCEW program publishes a quarterly count of employment
and wages reported by employers covering more than 95
percent of U.S. jobs, available at the county, MSA, state, and
national levels by industry.

Data Type Socioeconomic Data by Industry

Data Info Employment, wages, by industry and population

Spatial (Smallest Geography)

County

Temporal Quarterly
Modes of Freight -
Classification System NAICS
Public/Commercial Public
URL URL

TABLE C-49 STATISTICS OF US BUSINESSES (SUSB) METADATA

Data Source

Statistics of US Businesses (SUSB)

Agency/Source US Census Bureau

Description SUSB is an annual series that provides national and
subnational data on the distribution of economic data by
enterprise size and industry. The series excludes data on
nonemployer businesses, private households, railroads,
agricultural production, and most government entities.

Data Type Socioeconomic Data by Industry

Data Info Number of firms, number of establishments, annual payroll,
and employment

Spatial (Smallest Geography) |  County

Temporal Annual

Modes of Freight -

Classification System NAICS

Public/Commercial Public

URL URL
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https://www.bls.gov/cew/home.htm
https://www.census.gov/programs-surveys/susb.html

TABLE C-50 WORKFORCE INFORMATION DATABASE (WID) METADATA

Data Source Workforce Information Database (WID)

Agency/Source Analyst Resource Center (ARC)

Description WID is a standardized database structure developed to
store and disseminate local, state, regional, and national
workforce information on the economy, industry, labor
supply and demand, and other aspects of and areas
affected by the U.S. workforce.

Data Type Socioeconomic Data by Industry

Data Info Employment, wages, income, layoffs, industries,

occupations, employers, education and training completers,
educational programs, population demographics, selected
economic indicators, and other data

Spatial (Smallest Geography) = Varies
Temporal Annual
Modes of Freight -
Classification System NAICS
Public/Commercial Public
URL URL
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http://www.widcenter.org/wid-downloads/

C.9 Socioeconomic Forecast Databases

TABLE C-51 IHS MARKIT METADATA

Data Source IHS Markit

Agency/Source IHS Markit

Description IHS Markit county-level macroeconomic forecasts cover 30
years and contain annual data.

Data Type Socioeconomic Data Forecast

Data Info Gross domestic product, employment, imports, exports, and
interest rates

Spatial (Smallest Geography) | County

Temporal Semiannual

Modes of Freight -

Classification System NAICS

Public/Commercial Commercial

URL URL

TABLE C-52 Woobs & PooLE ECONOMICS METADATA

Data Source Woods & Poole Economics

Agency/Source Woods & Poole Economics

Description Woods & Poole Economics specializes in long-term county
economic data and demographic data projections.

Data Type Socioeconomic Data Forecast

Data Info Data and projection to 2050 for employment and earnings

by industry, household data, personal income, the private
non-farm establishment by size, economic output, retail
sales, population

Spatial (Smallest Geography) . County
Temporal Annual

Modes of Freight -

Classification System SIC and NAICS
Public/Commercial Commercial
URL URL
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https://ihsmarkit.com/index.html
https://www.woodsandpoole.com/

C.10 Transportation Statistics Databases

TABLE C-53 ATA METADATA

Data Source ATA Monthly Truck Tonnage Report (MTTR) and Trucking
Activity Report (TRAC)

Agency/Source American Trucking Associations (ATA)

Description ATA Monthly Truck Tonnage Report (MTTR) and Trucking
Activity Report (TRAC) Comprehensive analysis of tonnage
trends, the report explores the underlying factors affecting
trucking services' demand.

Data Type Transportation Statistics

Data Info Truck tonnage, mileage, revenue, equipment utilization, and
traffic

Spatial (Smallest Geography) | National

Temporal Monthly

Modes of Freight Truck

Classification System -

Public/Commercial Commercial

URL URL
TABLE C-54 FLEETSEEK METADATA

Data Source FleetSeek

Agency/Source FleetSeek

Description FleetSeek is a proprietary database of half a million North
American trucking operations and contacts used by
thousands of trucking product and service providers. An
online subscription allows users to access our accurate and
up-to-date database of contacts and demographics within
the trucking industry, including owners, managers, and
operators of trucking fleets and in-depth information about
the fleets they manage.

Data Type Transportation Statistics

Data Info Trucking fleet sizes, mileage, locations, and industries

served

Spatial (Smallest Geography)

Fleet office and transport lane

Temporal Up to date
Modes of Freight Truck
Classification System SIC
Public/Commercial Commercial
URL URL

202



https://www.atabusinesssolutions.com/Shopping/Product/viewproduct/2066/ATA-Monthly-Truck-Tonnage-Report-(MTTR)
https://fleetseek.com/

TABLE C-55 INTERMODAL DATA AND STATISTICS METADATA

Data Source

Intermodal Data and Statistics

Agency/Source Intermodal Association of North America (IANA)

Description IANA collects and maintains a range of data on the
performance of the North American intermodal freight
network. These subscriptions provide critical tools for the
effective management of business assets across the
intermodal supply chain.

Data Type Transportation Statistics

Data Info Regional volume flows, various sizes and types of

equipment, equipment owners, cumulative data by month

Spatial (Smallest Geography)

Corridor

Temporal Monthly

Modes of Freight Truck, Rail, Water
Classification System -
Public/Commercial Commercial

URL URL

TABLE C-56 MARITIME STATISTICS REPORTS AND SURVEY SERIES AND FLEET STATISTICS METADATA

Data Source

Maritime Statistics Reports and Survey Series and Fleet
Statistics

Agency/Source Maritime Administration (MARAD)

Description MARAD provides data products, statistics, and reports on a
variety of maritime transportation-related topics. Including
reports of historical importance, trade statistics, U.S. Flag
fleet lists, and information on U.S. coastal containership
capacities. MARAD also tracks vessel calls in U.S. ports and
provides data and statistics about U.S. waterborne foreign
container trade by U.S. Customs ports and districts.

Data Type Transportation Statistics

Data Info Imports in metric tons and TEU

Spatial (Smallest Geography) | Port

Temporal Annual

Modes of Freight Water

Classification System -

Public/Commercial Public

URL URL
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https://www.intermodal.org/
https://maritime.dot.gov/data-reports/data-statistics/data-statistics

TABLE C-57 NATIONAL PERFORMANCE MANAGEMENT RESEARCH DATA SET (NPMRDS) METADATA

Data Source

National Performance Management Research Data Set
(NPMRDS)

Agency/Source Federal Highway Administration (FHWA)

Description NPMRDS provides a national data set of average travel
times on the FHWA for use in its performance measures
and management activities. This data set is also available to
State Departments of Transportation and Metropolitan
Planning Organizations to use for their performance
management activities.

Data Type Transportation Statistics

Data Info Average travel times reported every 5 minutes

Spatial (Smallest Geography) | Link

Temporal Monthly

Modes of Freight Truck

Classification System -

Public/Commercial State DOT or MPO

URL URL

TABLE C-58 AAR RAIL TRAFFIC DATA METADATA

Data Source Rail Traffic Data

Agency/Source Association of American Railroads (AAR)

Description AAR compiles and distributes information on North
American freight railroads, including finances, operations,
performance, input cost indexes, traffic.

Data Type Transportation Statistics

Data Info A sample of weekly, monthly, and annual rail traffic by
commodity

Spatial (Smallest Geography) |  National

Temporal Weekly

Modes of Freight Rail

Classification System STCC groups

Public/Commercial Public/Commercial

URL URL
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https://ops.fhwa.dot.gov/perf_measurement/index.htm
https://www.aar.org/data-center/rail-traffic-data/

TABLE C-59 RAILINC RAIL INDUSTRY INDEXES METADATA

Data Source

Railinc Rail Industry Indexes

Agency/Source Railinc

Description Railinc's line of nearly 40 products and services support
railroads, equipment owners, shippers, and suppliers, along
with every link of their supply chains. Class |, short line,
regional railroads, and transportation professionals alike
use Railinc's tools and information to manage and analyze
their rail traffic.

Data Type Transportation Statistics

Data Info Free report of year-to-year analysis of commodities shipped
by carloads

Spatial (Smallest Geography) | National

Temporal Annual

Modes of Freight Rail

Classification System STCC

Public/Commercial Public/Commercial

URL URL

TABLE C-60 CSCMP STATE OF LOGISTICS REPORT METADATA

Data Source State of Logistics Report

Agency/Source Council of Supply Chain Management Professionals (CSCMP)

Description The report has tracked and measured all costs associated
with moving freight through the U.S. supply chain since
1988.

Data Type Transportation Statistics

Data Info Logistics cost by mode

Spatial (Smallest Geography) | National

Temporal Annual

Modes of Freight Truck, Rail, Air, Water, Pipeline, Other

Classification System -

Public/Commercial Commercial

URL URL
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https://public.railinc.com/resources
https://cscmp.org/store/SearchResults.aspx?Category=SOL

TABLE C-61 BTS TRANSPORTATION SERVICES INDEX (TSI) METADATA

Data Source

Transportation Services Index (TSI)

Agency/Source The Bureau of Transportation Statistics (BTS)

Description TSI is the index, which is seasonally adjusted, combines
available data on freight traffic and passenger travel,
weighted to yield a monthly measure of transportation
services output.

Data Type Transportation Statistics

Data Info Transportation Services Index

Spatial (Smallest Geography) | National

Temporal Monthly

Modes of Freight Truck

Classification System -

Public/Commercial Public

URL URL

TABLE C-62 WATERBORNE COMMERCE STATISTICS CENTER (WCSC) METADATA

Data Source

Waterborne Commerce Statistics Center (WCSC)

Agency/Source U.S. Army Corps of Engineers (USACE)

Description WCSC collects, processes, distributes, and archives vessel
trip and cargo data.

Data Type Transportation Statistics

Data Info Short-tons by commodity at the national level, inbound-

outbound container traffic by port, annual commodity
group flow movements by waterway, ports their function,
and what type of commodities are shipped or received

Spatial (Smallest Geography) = Waterway
Temporal Annual

Modes of Freight Water
Classification System Commodity group
Public/Commercial Public

URL URL
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https://www.transtats.bts.gov/OSEA/TSI/
https://www.iwr.usace.army.mil/About/Technical-Centers/WCSC-Waterborne-Commerce-Statistics-Center/

C.11 Vehicle Inventory and Classification Metadata

TABLE C-63 TRAVEL MONITORING ANALYSIS SYSTEM (TMAS) METADATA

Data Source Travel Monitoring Analysis System (TMAS)

Agency/Source The Bureau of Transportation Statistics (BTS)

Description The FHWA has collected TMAS data included in the GIS
Traffic Stations Version database from the State DOTSs.

Data Type Weight Data

Data Info Traffic volumes, vehicle classification, truck weights

obtained at weight stations, station location, travel direction

Spatial (Smallest Geography) | Weight Station

Temporal Annual

Modes of Freight Truck

Classification System -

Public/Commercial Public

URL URL

TABLE C-64 VEHICLE INVENTORY AND USE SURVEY (VIUS) METADATA

Data Source Vehicle Inventory and Use Survey (VIUS)

Agency/Source US Census Bureau

Description VIUS is an internal FHWA data program that assists in
collecting and analyzing data on traffic volumes, vehicle
classification, truck weights for traffic statistics, and analysis.
It is used for the development of policies and regulations.

Data Type Weight Data

Data Info Weight, number of axles, overall length, body type,

commodities handled, distance traveled, mileage

Spatial (Smallest Geography)

Individual

Temporal Discontinued
Modes of Freight Truck
Classification System -
Public/Commercial Public

URL URL
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http://osav-usdot.opendata.arcgis.com/datasets/cdd577d90e654e3098a73a91756e094e_0
https://www.census.gov/econ/overview/se0501.html

AppendixD. Advantages/Disadvantages  of
Identified Freight Flow Estimation and
Disaggregation Methodologies

TABLE D-1 SUMMARY OF ADVANTAGES AND DISADVANTAGES OF IDENTIFIED FREIGHT FLOW ESTIMATION AND
DISAGGREGATION METHODOLOGIES

Methods Description Advantages Disadvantages
Ability to identi .
.y fy May overestimate
. relations of demand
Regression models are used to eneration the future number
establish a statistical relationship & of trips if the
. Can be used not
between two or more variables. number of
: Regression analysis includes a only to forecast observations by
Regression ) ) future demand but :
dependent variable that is the ) category is not the
Methods . ) also to establish the
function of different levels of . same
. . dynamics between S
independent variables. : Violations of the
variables .
- OLS assumptions
. . It has statistical
Sources: Cambridge Systematics et al. could lead to
, measures to )
(73) and Holguin-Veras et al. (27) inaccurate
evaluate the arameters (27)
goodness-of-fit P
A spatial regression modeling
methodology is employed to correct Improve model fit The spatial
spatial autocorrelation—a linear compared to OLS P e
. . o structure is fixed
Spatial correlation or dependence among Eliminates problems
. . ) o . . and cannot be
Regression variables based on spatial proximity. associated with the

Sources: Novak et al. (28) and Holguin-
Veras et al. (27)

spatial
autocorrelation

applied to other
geographic zones

208




Methods Description Advantages Disadvantages
Can improve model
fitness compared to .
P There is no
A OLS o
Cross-Classification methods . . statistical
) ) No need for linearity )
measure the changes in one variable . goodness-of-fit
. assumptions
according to the features of two or . measure
. between variables
more variables. For example, Large data sample
) Independent of the )
productions can be calculated by required
. ; ) zone system of the )
Cross- separating the population in an study area There is no
ificati urban area into relativel : . effective way to
Classification y No prior assumption y
homogenous groups based on choose among
i, . . about the shape of .
specific socioeconomic . o variables for
- the relationship is N
characteristics. . classification, and
required
Relationships can the resultant
Source: Stopher and McDonald (29) . ) P relationships may
differ in form from : .
be invalid.
class to class of any
one variable
The Multiple Classification Analysis
. . Can overcome the .
(MCA) is an alternative procedure for ) Higher data
. . . disadvantages )
selecting the variables and their . : requirements
; e associated with
categories for cross-classification e compared to
cross-classification . .
models. MCA overcomes the analvses regression analysis
Multiple disadvantages met in the cross- y May overestimate
e e o MCA performs
Classification classification method by permitting better than OLS the future number
Analysis (MCA) a statistically based selection of models of trips if the

variables and comparing alternative
groupings of any given variable.

Sources: Stopher and McDonald (29)
and Holguin-Veras et al. (27)

It has statistical
measures to
evaluate the
goodness-of-fit

number of
observations by
category is not the
same

Artificial Neural
Network (ANN)

Artificial neural network (ANN)
models are based on highly
simplified brain dynamics and have
been used as powerful
computational tools to solve
complex pattern recognition,
function estimation, and
classification  problems.  Neural
networks are nonlinear algorithms
with the ability to learn and classify.

Sources: Ghosh-Dastidar and Adeli
(30) and Holguin-Veras et al. (27)

Performs better
than multiple
regression

Can produce
accurate results

Do not need to
preselect
independent
variables

The learning
capability of the
model can discover
more complex and
suiTable interactions
among the
independent
variables

Large data sample
required

Increased
computational
effort and
interpretation
compared to
multiple regression
Order is not
considered
Correlation
between error
terms has not been
considered
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Method's

Description

Advantages

Disadvantages

Decision Tree

Decision trees are mainly used to
analyze data that has meaningful
and systematic correlations among
the variables. The method utilizes
various rules and criteria to identify
the significant interdependencies
between the dependent and
independent variables and classify
the data into several homogeneous
clusters in which members are
assumed to share similar attributes.

Source: Zahra Pourabdollahi (31)

Performs better
ANN

Multiple variable
analysis capabilities
Can handle high
dimension datasets
Easy to interpret
Handles both
numerical and
categorical data

It is restricted to
one output
attribute
Overfitting

If the type of
dataset is numeric,
then it generates a
complex decision
tree

Bayesian Belief
Network (BBN)

A Bayesian belief network (BBN) is a
modeling and knowledge
representation structure used in
artificial intelligence that consists of
a graphical model depicting
probabilistic relationships among
variables of interest. This graphical

model is a valuable tool for
representing the causal
relationships in a given set of
variables.

Source: Torres and Huber (32)

Can handle
incomplete data
because the
dependencies
among variables are
known

Can help to gain an
understanding
about a problem
domain

Ability to combine
prior knowledge and
data

Overfitting
prevention

High
computational
complexity
Performs poorly on
high dimension
data

Hard to interpret
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Method's

Description

Advantages

Disadvantages

The Input-Output analysis relates
the quantity and type of products
produced at a given location to the
quantity and type of products
supplied to the location. The
location can be a single facility, a
collection of wunrelated facilities
within a region, or a specific industry
within a region. The theory of input-

Linked to the
economy
Can give land-use

Require specific
input-output Table
Need to identify
import and export

Input-Output output analysis is that the interactions trade flows
Methods (10) relationship between inputs and e Policy effects could Restrictive
outputs is relatively constant across be considered if assumptions if
different geographies and time coefficients are fixed coefficients
periods, and therefore inferences elastic Need conversion
can be made about both the inputs from values to tons
and outputs if just one of the factors
is known at a single location.
Source: Cambridge Systematics et al.
(73) and Holguin-Veras et al. (27)
This technique involves
disaggregating commodity flows to
smaller geographies based on each The model has
of the smaller geographic units' difficulties often
features. Commodity flow allocation fails to grasp
Geographic to subnational I.evels c.an be based « Simple to calculate significapt
Allocation o.n the physical size of Fhe e Limited data econom|c,.

. disaggregated geographies, . technological and
(Pr(')pOI"tIOI’IG/ socioeconomic  data  variables, requirements social changes in
Weighting) industry-specific, and commodity- the system

specific activity data within each of No statistical tests

the sub-regions. on parameter

values

Source: Cambridge Systematics et al.

(13)

Multinomial logit models are an e Ability to analyze a

expansion of the basic, binary Logit choice set Do not work

models. They are used to evaluate consisting of effectively with

the relationship between a set of multiple small datasets
Multinomial independent variables and a set of alternatives Order, where
Logit Model dependent variables that represent e  Can handle high relevant, is not
(MNL) mutually exclusive, discrete dimension datasets taken into account

alternatives.

Source: Cambridge Systematics et al.
(76)

Relatively easy to
calibrate the model
Easy to interpret

No correlation
between error
terms
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Method's

Description

Advantages

Disadvantages

The Nested Logit (NL) model is a
significant  extension to the
traditional MNL model. The primary
motivation to switch from the MNL

Can work with
alternatives that are

model to the NL model is the )
- . not independent
., restrictive MNL assumption of Order, where
Nested Logit . ; . o Relaxed .
Model (NL independent and identically Independence of relevant, is not
odel (NL) distributed (IID) error terms (and the . P taken into account
. . irrelevant
related behavioral assumption - the .
. ) alternatives (I11A)
independence of irrelevant .
) . assumption
alternatives (Il1A) assumption).
Source: Bliemer et al. (33)
Gravity models distribute trips by
purpose between origins and
destinations, based on the total tons Limited scope for
produced at an origin, attractedtoa e Limited data including
destination, and the relative requirements explanatory factors
Gravity Model impedance, in the form of friction e Some policy effects and policy effects

factors of traveling between these

through a transport

Limited number of

zones. cost function calibration
parameters

Source: National Academies of

Sciences (34)

Time series analysis involves

examining the historic flows on a
transportation facility, with only time
as an indicator variable. Time series
analysis is particularly appropriate
when the forecast is short term, and

Require multiple
data points over
time for the same

Little insight into
causality

. . . - . . facilit o -
Time Series insufficient time and resources exist Iy Limited possibility
. ; ) e Limited data )

to build and calibrate a behavioral A to study policy
requirements for

model. . effects
independent

Sources:  National Academies of variables

Sciences (34) and Holguin-Veras et al.

(27)

Trip rates are estimated as the Not able to

Trip Rates

number of trips entering or exiting a
site at a given time. Rates are

functions of the type of
socioeconomic factor. Rates are
often estimated with few

observations.

Source: Holguin-Veras et al (27)

Simple to calculate
Limited data
requirements (zonal
data) Can be
aggregated to any
level of geography

connect the effect
of business size on
which may lead to
significant errors
Little insight into
causality and
limited scope for
policy effects

——————————————
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Method's

Description

Advantages

Disadvantages

Establishment-
level
(disaggregate)
Models

Establishment level models can lead
to more accurate models because
there is a more direct connection
between freight activity and
employment. Estimates can then be
aggregated to larger geography
levels (e.g., city block, ZIP code, and
transportation  analysis  zones
(TAZs)) using suiTable aggregation
procedures.

Source: Holguin-Veras et al. (35)

Limited data size
requirements
Establish a direct
connection
between the
attributes of the
establishment and
the measure of FSA
that is being
estimated

Could be
aggregated to any
level of geography

Lack of geographic
diversity in
estimation data
Not all models are
necessarily the
best for every
application

Iterative
Proportional
Fitting (IPF)

This technique is ideal for two-
dimensional Tables where the
marginal (column and row) totals are
known (or estimated through an
activity variable), but the distribution
throughout the matrix is unknown.
For a commodity flow database, the
columns and rows correspond with
origins and destinations. The totals
of commodity flow for an origin at a
large aggregation level are known,
while the commodity flows for sub-
regions would not be known.
Iterative proportioning can be used
to develop estimates of flows at the
sub-regional level.

Source: Cambridge Systematics et al.
(13)

The ability to
investigate intra-
zone variation
Cross-tabulations
can be created for
any combination of
variables

The data is in a form
that is ready to be
passed into an
individual-level
mode

Constraints are
highly dependent
on the sampling

System
Dynamics (SD)

System Dynamics (SD) is an
approach to understand the
nonlinear behavior of complex
systems over time using stocks,
flows, internal feedback loops, Table
functions, and time delays. System
dynamics should be wused to
understand and explore the nature
of the problem and allows the
modeler to investigate general
dynamic tendencies.

Source: Noto (36), Gumzej and Grm
(37), and Haghani et al. (38)

Limited data
requirements

Can give land-use
interactions
External and policy
effects variables can
be included

Increased
computation time
with large data sets
No statistical tests
on parameter
values
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AppendixE. A Simple Numerical Example of
the Proposed Method

The numerical example shows how the developed methods disaggregate the aggregate-level
freight flow of 100 tons of Animals and Fish (live) (SCTG 2D = 1) that originates from zone 1 and
destines in zone 2. In the following example, we are given a single aggregate-level zone pair,
where each aggregate zone has two subzones, with one producing industry (NAICS 3-digit = 112)
and two using industries (NAICS 3-digit = {112, 311}). For additional given inputs, see below.

Given:

A set of aggregate zones:
1={1,2}

Freight flow from aggregate zone 1 to 2 for commodity ¢ = 1:

Ti, = 100
Ui, =10
V1, = 20,000

A set of disaggregate zones in aggregate zone i = 1:
J1 =1{3,4}

A set of disaggregate zones in aggregate zone i = 2:
Jo = {5,6}

Commodity ¢ = 1 producing industries (NAICS 3-digit):
KP! = {112}

Commodlity c = 1 using industries (NAICS 3-digit):
KU = {112,311}

Gross Domestic Product in Millions of dollars of commodity c = 1 producing industry:
p112,1 = 190,000

Gross Domestic Product in Millions of dollars of commodity c = 1 using industries:
U112,1 = 38,000
U311'1 = 152,000

Aggregate zone productions:
T = {5900,11800}, wherei €1

Aggregate zone attractions:
T = {14620,77350}, wherei € 1
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Aggregate zone industry economic indicator values:
Xi112Emp = {40,20}, Xi311Emp = {500,3,000}, wherei €1
Xi112,5ales = 120,000, 2,500}, X; 311 sales = {70,000,1,500,000}, where i € I
Xi1125qrt = {50,000,100,000}, X; 311 5qrc = {180,000, 1,500,000}, where i € 1

Disaggregate zone industry economic indicator values:
Xj,112,Emp = {10, 30}, Xj,311,Emp = {100, 4‘00} Where] € ]1
Xj,llZ,Emp = {5, 15}, Xj'311'Emp = {750, 2250} Where] € IZ

Xj112,8ales = 16500, 13500}, Xj311,sa1es = {20,000,50,000} where j € J;
Xj112,5ales = 1750,1,750}, Xj311,5a1es = {500,000, 1,000,000} where j € |,

Xj112,5qrt = £12,500,37,500}, Xj311,5qrc = {75,000,105,000} where j € J;
Xj112,5qrt = 120,000,80,0003}, Xj311,5qrc = {550,000,950,000} where j € ],

Distance between the disaggregate zones:

d35 = 180
dz6 = 200
dys = 215
dye = 230

Average travel length of commodity ¢ = 1:d; = 150
Disaggregation method: Regression

Commodity producing and using industry share estimation

Industries share of producing commodity:

sk P vykekPcec

ZkeKPC Pkc

& Puai_ 190,000
1217 pias 190,000

Industries share of using commodity:

u
sl= —X _ VkeKkY,cecC
DkekUe Uge
Ui121 38,000

0.2

U — = =
S21 S . 38,000+ 152,000

B ———————————————
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s311, =0.8
Regression coefficient estimation
We assume that we have already performed non-negative least square regression for both the

aggregate zone productions and attractions and found the following regression coefficients for
NAICS 112 and 311 industries.

Regression equation to estimate total tons of productions by commodity for the aggregate zones:

W= Z Yie * Xige * ¢ ,Vi€LCcEC

e€E keKPc

Aggregate zone production regression coefficients:

1 —
YllZ,Emp =0
1 —
Y112,Sales =0

1 —
Y112,Sqrt =0.12

Regression equation to estimate total tons of attraction by commodity for the aggregate zones:

TY = 8k * Xige *SEC Vi€l cEC
e€E,kek V¢

Aggregate zone attraction regression coefficients:

1 —
6112,Emp =0

1 —
8112,Sales =0
1 —

6112,Sqrt =0.16

6%11,Emp = 30.40

1 —
6311,Sales =0
1 —
6311,Sqrt =0

Disaggregate productions/attractions estimation

Regression equation to estimate total tons of productions by commodity for the disaggregate
zZones:

TjI;= Z yﬁe*xjke*sfc,‘v’je]i,iEI,CEC

e€E,keKPc
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T3P,1 = Y‘hz,Sqrt *X3,112,5qrt * S11312,1 = 0.12 12,500 1 = 1,500

Tr1 = 4,500
TE, = 2,400
Té1 = 9,600

Regression equation to estimate total tons of attractions by commodity for the disaggregate
Zones:

TV = Z 8C, * Xje * SU.,V j € J1i €L,cEC

e€E keKUc

T3h = 8112,5qrt * X3,112,5qrt * Sthan + 8311,Emp * X3,311,Emp * S$111 =
= 0.16*12,500* 0.2 + 30.4 * 100 = 0.8 = 2,832

Ty, = 10,928
TY; = 18,880
Ty, = 57,280

Disaggregate zone production and attraction adjustment to match aggregate zone attractions
and productions

Adjusted disaggregate zone productions:

P

T:
T]!;:Z JCTP*Ti’;,Vje]i,ceC,iel
j€Ji “je

T31 b 1,500

51 =1p 2 * ™1 = T500 1 4500
3,1 4,1 4 4

«5,900 = 1,475

T, = 4425
TE, = 2,360
Tey = 9,440
Adjusted disaggregate zone attractions:
TV
T =+TU*T}C’,VjE]i,c€ Ciel
JE€Ji “jc
u T3 U 2,832

TV, = i * T = o 414,620 = 3,009
TIU TP, M T 2832+ 10928
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Ty, = 11,611
Ty, = 19,175
Ty, = 58,175

Disaggregate zone production and attraction adjustment to match the specific origin-
destination flow

In our example, we are interested in disaggregating freight flow that originates from zone 1 and
destines to zone 2. Thus we will need to adjust the disaggregate zone products for zone 1 to
match the specific origin-destination flow T{, = 100 and attractions for zone 2.

Adjusted disaggregate zone productions to match specific origin-destination flow:

P

T
Th=c—25+Tf Vj€JscECAELBEI
ZjE]A T]'C
T L5 ! LA75 100 = 25
= —2 _ % = — % =
ST 4+ T, M 1475+ 4,425
Tiy = 75

Adjusted disaggregate zone attractions to match specific origin-destination flow:

i)
0 :ﬁ*TgB,vj €Jpce€C,AELBEI
Jj€JB 'jc
TS, . 3,009

— e T, = 4100 = 24.79
1T Tg 2T 3,009+ 11,611

To, = 75.21
Production and attraction distribution methods

Distribution method: /terative Proportional Fitting

Initial disaggregate zone freight flow distribution values:

Step1: TS, =1,Va€jyb€EJgceECn=0
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kit 3 | 4 5 6 | Productions | Froductions
Calculated
3 1 1 1 1 25 4
4 1 1 1 1 75 4
5 1 1 1 1 0 4
6 1 1 1 1 0 4
Attractions | 0 0 | 24.79 | 75.21
Attractions
Calculated 4 4 4 4

Adjusted disaggregate zone freight flow distribution by commodity by origin row values:

Step 2: Tacb(nﬂ) =

c
Tab

*TP ¥V a€J,cEC

z:b‘E]BTsz
S
Zone 3 4 5 6 Productions LI
Calculated
3 6.25 | 6.25 6.25 6.25 25 25
4 18.75 1 18.75 | 18.75 | 18.75 75 75
5 0 0 0 0 0 0
6 0 0 0 0 0 0
Attractions 0 0 24,79 | 75.21
Attractions
Calculated 25 25 25 25

Adjusted disaggregate zone freight flow distribution by commodity by destination column values:

By disaggregating freight flow using the regression method and distributing using the iterative
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Step 3: Tz = % «TL Vb€ JpceC
\
Zone 3 4 5 6 Productions SO IE I
Calculated
3 0 0 6.20 18.80 25 25
4 0 0 18.59 | 56.41 75 75
5 0 0 0 0 0 0
6 0 0 0 0 0 0
Attractions | 0 0 24.79 | 75.21
I::tatﬁ;:::; 0o | o |2479 ]| 7521




proportional fitting, we have found the following disaggregate freight flow:

Tis = 6.20
Tie = 18.80
Tis = 18.59
The = 56.41

Total tons of the disaggregate zone freight flow conversion to units and value

Disaggregate zone freight flow conversion to units:

UC
¢ 2B TS,V a€Jub€JpcEC

=
Ul Ui T1 10 6.20 = 0.62
= —" % = ——x 6, = 0.
¥, 100
Ule =188
Uljl-,s = 186
Ulg = 5.64

Disaggregate zone freight flow conversion to values:

VC
b = ﬁ* S Va€Jyb€JgceC
AB
V1 20,000
Vie=—224Tl = 6.20 = 1,240

3571, 7357 100

Vi = 3,760

Vi =3,718

Vie = 11,282

Distribution method: Gravity Model

Friction factor function by commodity type (QREM Third Edition, 2019):

_dab
fap =€ 9% ,Ya€Jyb€Jgc€EC

95 200
fis=e d =e 150 =0.3012

fl, = 0.2636

B ———————————————
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fls = 0.2385
fls = 0.2158

Disaggregate zone freight flow distribution by commodity using the Gravity model method:

TU* c
e b Uf“b — ,Va€Jub€JpcEC
Zbe]BTbc* ab

c _ TP
ab_Tac*

U 1
Ts, * f35

U . rl U . fl
Tsy *f35 + Toq * f36

24.79 * 0.3012

24.79 * 0.3012 + 75.21 % 0.2636

= 6.84

1 _ P
T35 =Ts; *

Tie = 18.16
Tis = 20.03
Tie = 54.97
Zone 3 4 5 6 e e | A
Calculated
3 0 0 | 684 | 18.16 25 25
4 0 0 | 20.03 | 54.97 75 75
5 0 0 0 0 0 0
6 0 0 0 0 0 0
Attractions | 0 0 24.79 | 75.21
Attractions
Calculated 0 0 |26.865|73.135

Adjusted disaggregate zone freight flow distribution by commodity by destination column values:
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Step 3: Tepmiz) = labns) U vy h e Jpc€C
z:aE]ATab(n+1)
\\
Zone 3 4 5 6 Productions A EAETE
Calculated
3 0 0 6.31 | 18.68 25 24.99
4 0 0 18.48 | 56.53 75 75.01
5 0 0 0 0 0 0
6 0 0 0 0 0 0
Attractions 0 0 24.79 | 75.21
Attractions 0 0 24.79 | 75.21
Calculated ) )




Adjusted disaggregate zone freight flow distribution by commodity by origin row values:
7
Step 2: Typne1) = Zbe]BbTaCb * T4,V a€JycEC
\\§
Zone 3 4 5 6 Productions A EAETE
Calculated
3 0 0 6.31 | 18.69 25 25
4 0 0 18.48 | 56.52 75 75
5 0 0 0 0 0 0
6 0 0 0 0 0 0
Attractions 0 0 32.77 | 67.23
Attractions 0 0 24.79 | 75.21
Calculated ) )

By disaggregating freight flow using the regression method and distributing using the Gravity
Model, we have found the following disaggregate freight flow:

Tig = 631
Tie = 18.69
Tis = 1848
Tie = 56.52

Total tons of the disaggregate zone freight flow conversion to units and value

Disaggregate zone freight flow conversion to units:

UC
gb = leB ki tfb'va E]A'b e]B'C eEC
AB
U%yz 0
Ui, =E*T;5 = 255" 6:31 =063
ULy = 1.87
Uiy =185
UL, = 5.65
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Disaggregate zone freight flow conversion to values:

VC
s =%* wpVa€Jyb€JpceC
AB

A Viz TL 20,000 6.31 = 1,262
= — % =—-x6. =1,
T, ¥ 100

Vie =3,738

Vis = 3,696

Vie = 11,304

Distribution method: Proportional Weighting

Disaggregate zone freight flow distribution by commodity using Proportional Weighting method:
e Tye

C =TE x *
ab AB P U’
Zae]A Tac Zbe]B Ty

Ya E]A,b EJB,CEC

T T 25 24.79
3,1 " 5,1 — 100 * "
Ty + Tor Ty +Tes 25+ 75 24.79 +75.21

T3s = Ti, * = 6.20

Tie = 18.80
Tis = 18.59
Tie = 56.41

Total tons of the disaggregate zone freight flow conversion to units and value

Disaggregate zone freight flow conversion to units:

UC
ab = TliB *Tgp, VA€ Jyb€JpceEC
AB

ul, 10
U, = 24Tl = — 4620 =062
35 7L T35 T 100
Ul, =188
Uljl-,s = 186
Ul, = 5.64
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Disaggregate zone freight flow conversion to values:

c
c _VAB* c
ab —

TC ab,VaE]A,bEJB,CEC
AB

Vi Viz T! 20,000 6.20 = 1,240
= — % = * 0. =1,
35 i, 35 100

Vi = 3,760
Vi =3718
Vi = 11,282

Disaggregation method: Proportional Weighting

Commodity producing and using industry share estimation

Industries share of producing commodity:

S Pk ykekPcec

ZkEKPC Pkc

P Pz _ 190,000
1217 pi21 190,000

Industries share of using commodity:

u
sl=— _vkekVU,cecC
ZkEKucukc
Uiizn 38,000

S1‘3121 = = =02
’ Ujizq +Uszgpg 38,000 + 152,000

u —
5311,1 - 08

Disaggregate zone industry economic indicator share estimation

Disaggregate zones industries share of the economic indicator:

_ Xjke . .
Tike = ,VkeK,je],iel
Ljes; ¥jke
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Disaggregate zone industry shares of employment:

X3,112,Emp 10

= = 0.25
X3,112,Emp + X4,112,Emp 10+ 30

I3112,Emp =

4112 Emp = 0.75
I5112Emp = 0.25
F6,112,Emp = 0.75

I3311,Emp = 0.20
I4311,Emp = 0-80
I5311,Emp = 0.25
F6,311,Emp = 0.25

Disaggregate zone freight flow distribution by commodity using economic indicator Proportional
Weighting method:

ab = Tip * ( Z Ske * TakPe) * ( Z Ske *Tprte) ¥ @ € Ja,b € Jp,c €C

kPekPc kUekUc

By disaggregating freight flow using the Proportional Weighting method and disaggregate zone
industry shares by employment, we have found the following disaggregate freight flow:

LEmp _ m1 P U U _
T3,5 =Ti, * (1121 * r3,112P,Emp) * (5112,1 *T5 112U Emp T S311,1 * r5,311U,Emp) =

=100#1*0.25* (0.2 *x 0.25 4+ 0.8 % 0.25) = 6.25

1,Emp _
Ty T = 18.75

)

1,Emp _
T,z & =18.75

y

1E
Tys » = 5625

Total tons of the disaggregate zone freight flow conversion to units and value

Disaggregate zone freight flow conversion to units:

UC
= x TSV a€Jyb€JpcEC

ab = e
IE Uiz TL 10 6.25 = 0.625
= —" % = ——x 6. = 0.
Tk, 100
Ule = 1.875
Uls = 1.875
Ule = 5.625
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Disaggregate zone freight flow conversion to values:

VC
c _ ‘4B mc

ab_Tc abivaejArbe]B'CGC
AB

Vi = 11'2 Ti. = 20,000 6.25 = 1,250
= ——% = * 6. =1,
3.5 T11,2 3.5 100

Vig = 3,750
Vig = 3,750
Vi = 11,250

Similarly, freight flow disaggregation can be performed using the Proportional Weighting
method, and the disaggregate zone industry shares by the value of sales and square footage.
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AppendixF. TRANSEARCH Preprocessing Tool

The TRANSEARCH data available for this research was given by the 3-digit SCTG code industry.
The developed disaggregation methodologies and tools require SCTG 2-digit code industry type
since the crosswalk from SCTG to NAICS require an SCTG 2-digit code. This tool (see Figure F-1)
preprocesses TRANSEARCH data and adds an SCTG 2-digit code industry code. Additionally, the
tool provides options to estimate production and attractions in tons at the county level, average
Internal-Internal (I-1), Internal-External (I-E), External-Internal (E-I) commodity flow lengths, split
data into smaller portions by unique field attributes, and/or specific zones selected by the user.
Zone productions and attractions are performed by the following fields: SCTG 2-digit code,
equipment type, trade type, and mode. The option to select and preprocess data for a specific
subarea in Tennessee (e.g., east Tennessee county origins and destinations) and field attributes
(e.g., specific SCTG 2-digit code, Equipment, Trade Type, and Mode) is also available. The rationale
for allowing the user to preprocess a subset of the whole data is to allow faster processing times
and PC memory issues in cases where subareas are of interest. The output from this tool will be
used as an input only in two of the developed tools: i) the 10 Accounts and Proportional Weight
Disaggregation Method Tool, and ii) the 10 Accounts and Regression Disaggregation Method Tool
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5 Transearch Preprocessing Toal — | >

% Transearch Database

| | El

% County File

| | El

Production and Aftraction Estimation (optional)

Average Commodity Flow Length Estimation (optional)

Export Data by Unigue Field Attributes {optional)

IUnigue Field Attributes (optional)
County

SCTG 2D

[ ] Equipment

] Trade Type

[ ] Mode

| SelectAl || UnselectAl | Add Value

Select Data by Cournty (optional)

Counties (optional)

Select All Unselect Al Add Value

% Output Folder @

[ o || Cancel ||Erw1'ronments... || Show Help == |

Figure F-1 TRANSEARCH Preprocessing Tool
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F.1 Preprocessing tool: Spatial and Economic Data Preprocessing Tool

The Spatial and Economic Data Preprocessing Tool (see Figure F-2) provides the following
capabilities. First, if the option Estimate the Disaggregate Zone Economic Indicator Shares is
enabled, the tool will estimate the economic indicator (employment, the value of sales, and sq.
footage) shares of each disaggregate zone NAICS 3-digit industry code. Second, if the option
Estimate Disaggregate Zone Economic Indicator Values is enabled, the tool will estimate
economic indicator (employment, the value of sales, and sq. footage) values by NAICS 3-digit
industry code for aggregate and disaggregate zones. Third, if the option Estimate using NAICS
2-digit industry code is enabled the tool will estimate the economic indicator shares of each
disaggregate/aggregate zone the NAICS 2-digit industry code not the NAICS 3-digit. Fourth, if
the option Estimate Disaggregate and TRANSEARCH Zone Centroid Latitude and Longitude is
enabled, the tool will estimate centroid latitude and longitude for each TRANSEARCH and
disaggregate zone. This tool's output is used as input in i) IO Accounts and Proportional Weight
Disaggregation Method Tool, and ii) IO Accounts and Regression Disaggregation Method Tool.
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Figure F-2 Spatial and Economic Data Preprocessing Tool
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F.2 Preprocessing tool: 10 Accounts Supply and Use Table Conversion
Tool

The 10 Accounts Supply and Use Table Conversion Tool (see Figure F-3) converts the Bureau of
Economic Analysis (BEA) Input-Output Accounts (10) Supply and Use Tables from the 10 industry
to NAICS 3-digit or 2-digit codes using a crosswalk Table provided by BEA. In addition, to the
option to convert the annual Gross Domestic Product (GDP) to the shares of commodity-
producing and using industries by proportionally weighting, the tool also gives an option to
adjust the commodity-producing and using industry shares by setting a minimum percentage
value of how much each commodity-producing and using industry should contain. This tool's
output is used as input in i) IO Accounts and Proportional Weight Disaggregation Method Tool,
and ii) 10 Accounts and Regression Disaggregation Method Tool.

X 10 Accounts Supply and Use Table Conversion Toc o L
% [0 Accounts Supply Table —
i | [
% 10 Accounts Use Table
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Minimurm (%) of Commodity Producdng and Using Industry Share (optional)

|
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Figure F-3 10 Accounts Supply and Use Table Conversion Tool
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F.3 Disaggregation tool: 10 Accounts and Regression Disaggregation
Method Tool

The 10 Accounts and Regression Disaggregation Method Tool (see Figure F-4) disaggregates
freight flow (TRANSEARCH) by commodity (SCTG 2-digit), from the aggregate zone (County) to
disaggregate zones using the relationship between economic indicators (employment, value of
sales, and sq. footage) by NAICS 3-digit or NAICS 2-digit industry code obtained from InfoUSA
and by allocating commodity freight flow of each aggregate-level origin-destination pair by the
share of commodity-producing and using industries (NAICS 3-digit or 2-digit), estimated using
Bureau of Economic Analysis (BEA) Input-Output (I0) Accounts Supply and Use Tables.
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Figure F-4 10 Accounts and Regression Disaggregation Method Tool
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F.4 Disaggregation tool: 10 Accounts and Proportional Weight
Disaggregation Method Tool

The 10 Accounts and Proportional Weight Disaggregation Method Tool (see Figure F-5)
disaggregates freight flow data (TRANSEARCH) by commodity type (SCTG 2-digit), from the
aggregate zone (County) to disaggregate zones by allocating commodity freight flow of each
aggregate-level origin-destination pair by the share of commodity-producing and using
industries (NAICS 3-digit or 2-digit), estimated using Bureau of Economic Analysis (BEA) Input-
Output (I0) Accounts Supply and Use Tables and the ratio of the disaggregate-level origin and
destination economic indicator values (employment, value of sales, sq. footage) to the
aggregate-level origin and destination economic indicator values obtained from InfoUSA.
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Figure F-5 Accounts and Proportional Weight Disaggregation Method Tool

F.5 Postprocessing tool: PA Estimation OD Selection Tool

The PA Estimation OD Selection Tool (see Figure F-6) provides the capabilities to output specific
disaggregate OD flow and estimate productions and attractions. The specific OD flow can be
selected by unique SCTG code, Mode or Mode Group, Equipment, and Trade Type code. In
addition, the tool provides the ability to select the freight flow by unique county or disaggregate
zone. This tool's output is used as input in i) OD MAP Tool, and ii) PA MAP Tool.
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Figure F-6 PA Estimation OD Selection Tool
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F.6 Postprocessing tool: PA MAP Tool

The PA MAP Tool (see Figure F-7) provides the capability to visualize the disaggregate PA flow
by creating MXD map documents using the input template measured in Tons, Units, and Value.
In addition, the tool provides the ability to export maps as PDF and JPG files.
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Figure F-7 PA MAP Tool

F.7 Postprocessing tool: OD MAP Tool

The OD MAP Tool (see Figure F-8) provides the capability to visualize the disaggregate OD flow
by creating MXD map documents using the input template measured in Tons, Units, and Value.
In addition, the tool provides the ability to export maps as PDF and JPG files. Next, for each
disaggregation method, we present an example disaggregate zone flow maps created using
OD MAP Tool and Tennessee Statewide Model TAZ network. Example maps will showcase a
selected TAZ (TAZ: 1657) motorized and other vehicle production flow that originates and
destines in the State of Tennessee for the truck mode group.
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AppendixG. Piedmont Atlantic Megaregion
Summit

G.1 Introduction

The Piedmont-Atlantic megaregion located in the Southeastern United States (see Figure G-1)
covers parts of Georgia, Alabama, South Carolina, North Carolina, and Tennessee. The
megaregion's major metropolitan areas are Atlanta, Birmingham, Charlotte, Greenville,
Huntsville, Memphis, Nashville, Piedmont Triad (Greensboro-Winston-Salem), Research
Triangle (Raleigh-Durham). Fan and Yu (47) reported that megaregions are playing an
increasingly critical role in regional and global economic competition. In addition, businesses,
policymakers, and community leaders are confronted by challenges that can be addressed at
a mega-regional level. Ross (42) noted while megaregions are geographically large areas and
differ in actual size, demographics, and competitive advantages, they are similar in that they
are defined by agglomerations of related economic activity, transportation links, and cultural
relationships. The following sections described the state freight planning practices located in
the Piedmont-Atlantic megaregion described provides following by the identified collaboration
opportunities across the state lines.

Figure G-1 The Piedmont-Atlantic Megaregion 2050 (Source: America2050.org)
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G.2 PAM State Freight Plans

Alabama

The Alabama Statewide Freight Plan (4) is an update to the 2016 Alabama Statewide Freight
Plan, which was completed under guidelines outlined in the Moving Ahead for Progress in the
21st Century Act (MAP-21). The 2017 Freight Plan considers recent policy changes at the federal
level. The plan complies with the current federal transportation bill, known as the FAST Act
(Fixing America's Surface Transportation Act). It aligns Alabama's freight policy with current
guidance from the Federal Highway Administration (FHWA) Office of Freight Management and
Operations. The plan also utilizes the most recent transportation and commodity flow data
available, including FHWA's Freight Analysis Framework Version 4.3 (FAF 4.3) commodity flow
data and the Statewide Travel Demand Model developed during the recently completed
Alabama 2040 Statewide Transportation Plan effort.

Key plan elements include:

e An overview of relevant policy that influences freight planning at the statewide level

¢ Adiscussion of existing and projected commodity flows and freight network characteristics,
which provide the baseline for identifying needs statewide

¢ A profile of the Interim National Multimodal Freight Network (NMFN) within the State of
Alabama

¢ A summary of freight improvements of statewide significance, which forms the basis for
the overall Freight Investment Plan

o A description of the measures and procedures that will be used by ALDOT to monitor
transportation system performance with respect to freight mobility

An important element of the statewide freight planning process is the engagement of key
stakeholders through the Freight Advisory Committee (FAC). The FAC membership has direct
knowledge of and connections with all freight modal networks (roadway, rail, air, and water). It
represents users/shippers and policymakers from both the public and private sectors.

Georgia
Georgia Statewide Freight and Logistics Plan (43) was organized into the following five tasks:
Plan Development Advisory Committee and Stakeholder Engagement Plan, Strategic Need for
Investing, Strategic Freight & Logistics Framework, Economic Evaluation, and Scenario
Projection, Recommendations & Project Evaluation. At the start of the project, the State Freight
and Logistics Plan's Development Advisory Committee was formed, which met monthly
through the life of the study. The Advisory Committee was comprised of senior representatives
of the GDOT Office of Intermodal Programs, the Transportation Policy Advisor to the Governor,
the Center of Innovation for Logistics/Georgia Department of Economic Development, FHWA,
and other agency representatives to ensure the plan was coordinated among the various
agencies. The purpose of the Strategic Need for Investing task was to describe Georgia's freight
and logistics sector's competitive position relative to other regions in the country and to build
a case for increased investment in Georgia's freight-related assets. Strategic Freight & Logistics
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Framework was designed to provide information on each of the freight modes in Georgia. Each
mode was discussed separately. The modal profiles assemble the key sources of available data
for each freight mode in the State. The topics are covered in detail based on available data and
information collected directly from modal stakeholders. The modal profiles are also designed
to provide a set of issues and needs for each mode that can be utilized as a source for
identifying potential freight improvement solutions to be analyzed. The Economic Evaluation
and Scenario Projection task offers further details about growth trajectories Georgia may take
through the year 2050, underlining the importance of freight infrastructure as a key foundation
for the State's future development. The pace of Georgia's growth, in turn, will influence long-
term freight transportation demand. The Freight Improvement Project Recommendations task
describes the freight improvement project recommendations developed as part of the Freight
& Logistics Plan. Freight improvement projects discussed in this chapter were identified
through stakeholder outreach, reviewing recent transportation plans, and needs analysis
conducted as part of earlier tasks in this study. Key projects were then analyzed individually
and grouped into packages. The packages were further analyzed using an economic impact
tool, and the results were used to develop a list of priority freight packages for the State of
Georgia.

North-Carolina
The North Carolina Statewide Multimodal Freight Plan (44) is the State's first statewide
multimodal freight plan. States plan describes the underlying industry drivers of goods
movement in the State and assessing how different supply chains impact the system's
condition and performance. The Statewide Freight Plan also identifies transportation and
logistics investments that can lead to statewide economic growth.

The North Carolina Department of Transportation recognizes the need to have a plan that:

» Sets specific multimodal transportation goals, strategies, and actions that will contribute to
North Carolina job growth, improved economic competitiveness, and enhanced quality of
life

» Provides clear, compelling freight-specific recommendations that support the 25-year
vision and addresses the criteria in the Strategic Transportation Investments (STI)
prioritization process

» Offers strategies for helping elected officials and the general public better understand the
value of freight transportation investments and their economic benefits

» Positions North Carolina to capitalize on the creation of the National Highway Freight
Program developed as part of the Fixing America's Surface Transportation (FAST) Act, which
requires states to establish State Freight Plans

South-Carolina
The South Carolina Multimodal Transportation Plan (MTP), "Charting a Course to 2040" (45), is
updated every five years to reflect the latest information on travel and growth trends, goals
and objectives, infrastructure conditions, future deficiencies, and estimated funding.

The 2040 Multimodal Transportation Plan is comprised of several component plans that
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include the following:

» The Executive Summary consists of the vision, goals, objectives, and measures for the
overall MTP, as well as an analysis of transportation system needs and funding

* Interstate Plan provides an analysis of current congestion and forecast of future congestion

* Freight Plan (Amendment 1) includes an inventory of infrastructure, condition, commodity
flows, performance measures, identification of the Strategic Freight Network and the
Freight Investment Summary

» The Strategic Corridor Network Plan includes the network evaluation and identification
methodology, analysis of current congestion, and forecast of future congestion

» Rail Plan provides freight and passenger service, performance, trends, and needs.
Statewide Transit Plan includes a review of existing service, trends, human service
coordination, and needs

» Regional Public Transit and Human Health Service Coordination Plans for each of the State's
ten regions and includes a review of existing services, trends, human service coordination,
and needs

» The Statewide Strategic Safety Plan to identify emphasis areas and strategies aimed at
eliminating highway fatalities and severe injuries

Tennessee
The Tennessee Statewide Multimodal Freight Plan (46) was developed to define the Tennessee
freight system's strategic goals and establish a strategy to achieve freight-related goals that
align with TDOT's guiding principles and fulfill the requirements of the FAST Act. The Statewide
plan was built on input from the public and private freight stakeholders. The plan also
inventories the existing assets of the freight transportation system, evaluates the economic
benefits of the system, anticipates future trends and economic growth, and determines
implemenTable strategies for Tennessee to improve freight movement across all modes of
transportation, as well as the equally important connections between modes. To better
understand the relationship between freight and the economy, the statewide plan evaluated
the types of goods Tennessee produces, Tennessee's requirements from outside markets to
support the industry in the State, and Tennessee's role in connecting national and international
markets. To support strategic investments in freight-related infrastructure, Tennessee has
already advanced in several developments: preparation of a Long-Range Transportation Plan,
an update of Statewide Travel Demand Model, development of a Statewide Rail Plan,
organization of a Statewide Freight Advisory Committee (FAC), development of Environmental
Policy guidelines, and development of the Corridor Management Agreements (CMAs) that
provide a framework for multi-jurisdictional coordination of transportation and land use
planning efforts. To better understand common barriers to the system's efficiency, the
statewide plan discussed the freight-related issues regarding bottlenecks and safety.
Stakeholder perceptions of the system's performance will also be addressed to provide a more
comprehensive and inclusive analysis. Performance measures were outlined that help the
public and TDOT evaluate the effects of constructed projects on freight movement in the State.
The plan also included forecasted Tennessee freight movements and changes in freight trends,
needs, and issues and communicated these attributes' effects to stakeholders. As part of the
stakeholder and public outreach, TDOT established a Freight Advisory Committee (FAC) for the
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State of Tennessee that is made up of public representatives from TDOT, MPOs, counties, cities,
chambers of commerce, port authorities, airports, and universities. Through the stakeholder
involvement and analysis of Tennessee's freight data conducted for this plan, TDOT has
identified policies and strategies to improve the State's freight landscape. This information will
contribute to the decisions that TDOT will make today and, in the future, on prioritizing the
projects chosen to advance Tennessee's multimodal freight transportation system. As a final
section, the statewide plan lists freight funding sources to support plan implantation.

G.3 PAM Cooperation Opportunities

A case study of the Piedmont Atlantic Megaregion Fan and Yu (47) reported that the emerging
recognition of megaregions enables cooperation across jurisdictional borders to address
specific challenges and presents an opportunity to reshape a large federal system of
infrastructure and funding. The following section will discuss projects and collaboration
opportunities across the state lines.

Ports

East coast ports have experienced significant growth since the completion of the Panama Canal
Expansion in 2016. Article by Point to Point (47) reported that the Port of Savannah, currently
the nation's fastest-growing port, moved 4.35 million TEUs in the calendar year 2018, its highest
annual volume ever, and a 7.5 percent increase over 2017. The article also identified a future
shift in freight from the West Coast to the East, decreasing the demand for West Coast
intermodal, rail, and long-haul capacity. The Midwest has now become a potential capture
market. For example, the port of Savannah is 1,000 miles closer to Chicago than Los Angeles.

Atlanta Regional Freight Mobility Plan (48) reported to accommodate the strong growth of the
Port of Savannah initiative is to create a network of rail connections that will make the Port of
Savannah more accessible to the entire State. The Network Georgia plan divides Georgia and
portions of surrounding states into six zones (see Figure G-2): (1) Southwest Georgia, (2)
Northwest Georgia, (3) Port Atlanta, (4) I-95 Corridor North, (5) 1-95 Corridor South, and (6)
Middle Georgia. Of the six proposed inland ports as part of the Network Georgia initiative, the
Southwest Georgia port (based in Cordele) is open and operating while the Northwest Georgia
port (based in Chatsworth).
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Figure G-2 Network Georgia Zones (source: Atlanta Regional Freight Mobility Plan (48))

High-Speed Passenger Rail

High-speed rail can strengthen connectivity between megaregions, but the great expense and
infrastructure investment necessary to achieve this connectivity will require careful coordination
(49). There are some intercity passenger initiatives Atlanta-Birmingham HSR (see Figure G-3),
Atlanta-Chattanooga-Nashville-Louisville HSR (see Figure G-6), Atlanta- Charlotte- Raleigh HSR
(see Figure G-4), Southeast HSR (see Figure G-7).
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The High-Speed Rail Planning Services Final Report (50) evaluated the feasibility of high-speed
rail for three corridors in the southeastern United States. The corridors are as follows Atlanta,
GA to Birmingham, AL; Atlanta, GA to Macon, GA to Jacksonville (see Figure G-5), FL; Atlanta,
GA to Chattanooga, Tennessee to Nashville, Tennessee to Louisville, KY. The Southeast
Corridor is one of the first five federally designated higher-speed rail corridors in the country.
The corridor is a network of passenger and freight rail that runs from Washington, DC to
Jacksonville, Fla., encompassing D.C., Virginia, North Carolina, South Carolina, Tennessee,
Georgia, and Florida.

[-95 Corridor Coalition Report (57) noted that South Carolina, for example, reported a
collaborative effort with North Carolina to coordinate freight arterials to accommodate
Charlotte, NC. Georgia, North Carolina, and South Carolina departments of transportation
have held public hearings on a Tier 1 draft environmental impact statement (DEIS) for a
proposed Atlanta-to-Charlotte, North Carolina, passenger-rail corridor investment plan.
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Figure G-3 Atlanta to Birmingham Representative Routes and Potential Stations Source: The High-Speed
Rail Planning Services Final Report (8))
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Figure G-4 Three potential route alternatives Atlanta to Charlotte Source: The High-Speed Rail Planning
Services Final Report (8))
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Figure G-5 Atlanta to Jacksonville Representative Routes and Proposed Stations (Source: The High-Speed
Rail Planning Services Final Report (50))
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Freight Rail

Fan and Yu (41) listed the implementation of a high-speed freight rail corridor as one of the
potential opportunities. High-speed freight rail corridors in the PAM could relieve/mitigate the
congestion on the highways, achieve sustainable development, and reduce foreign oil
dependency, besides optimizing and updating existing rail lines. Cost-effective investment in
high-speed rail systems, a mixed rail system (including both passenger and freight) should be
considered and implemented. Tennessee Statewide Multimodal Freight Plan (46) reported by
paralleling interstate alignment, the Crescent Corridor (see Figure G-8) improves the capacity
and resiliency of the freight transportation system in the US with the added potential to support
additional mode shifts from the truck to rail for long-haul traffic. Completion of the Crescent
Corridor is planned by 2030. Norfolk Southern study shows that the Crescent Corridor will
create 122,820 jobs across the rail network and new terminal facilities in Birmingham, Alabama,
Memphis, Tennessee, Charlotte, North Carolina., and Greencastle, Pennsylvania.
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Figure G-8 Crescent Corridor (Source: http://www.nscorp.com)
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http://www.nscorp.com/

The Greensboro Urban Area 2035 Long Range Plan (52) reported that North Carolina state
might want to develop more east-west high-performance lines. The east-west line's goal would
be to reach the Midwest and the Mississippi River at Memphis and St. Louis. One option is the
CSX east-west mainline from Wilmington, through Monroe, Charlotte, and Marion to Johnson
City (Tennessee). It is perfectly straight in the east, and it has the longest stretch of tangent
(straight) track in the US - steep grades and crooked trackage in western North Carolina limited
speed through the Blue Ridge Mountains. It is used primarily to bring coal out of the
Appalachians. Another option involves combining the CSX east-west mainline from Wilmington
through Monroe, and not Charlotte, to Chester (SC), and then back into North Carolina via NS
from Spartanburg (SC), through Asheville into Tennessee. The last option would be using the
CSX mainline from Wilmington through Monroe to Chester (SC) and not attempt to create an
in-state route through the North Carolina Mountains. Two other options make sense, both on
NS. One route is from Morehead City west through Raleigh to Greensboro, and then north to
Lynchburg, VA. The second is similar: from Morehead City west through Raleigh and
Greensboro to Winston-Salem, and then north to Roanoke, Virginia.

The Southeast Rail Operations Study (53) reported that NS is developing a new intermodal
terminal at the Charlotte Douglas International Airport. CSXT is doubling its terminal capacity
at Hovis Road. The two intermodal facilities would support both the Crescent Corridor and
National Gateway initiatives. They would add needed capacity to the Charlotte intermodal
market, which serves parts of Tennessee, Georgia, North Carolina, and South Carolina.

Highway

Tennessee Statewide Multimodal Freight Plan (46) reported that the Corridor K (see Figure G-
9) study is an economic development and transportation study which follows US 64 / 74, linking
Chattanooga and Asheuville, North Carolina. The corridor includes Hamilton, Polk, and Bradley
counties in Tennessee and six counties in North Carolina, and two Georgia counties. The study
emphasizes the need for east-west access to move goods to and from market areas and Atlantic
coastal ports. The benefits of corridor development could lead to better access to Atlantic
coastal ports is important to businesses in the region as more companies utilize international
suppliers and sell to international and national customers. Improved the east-west connection
of the transportation system can reduce the time and costs of the regional business.

250




UIS 64 CORBITHOR
DCAED BIVER GORGE SECTION
T 1
5, Bmbior k Sy sima

Ly 23 ey 5AT4
s mro ey
— ik

48wy
AR Cacrdar £ Rogion

TaRRAS

......

.........

IA_LEDD0R0, KD 7O GOCVELAAMD, TY

CORRIDOR K

3042 (L5 K7 Iner wvad of Bie
vt Foaiy i B PR AR Do
“vlk Cim1y lanenaes

Figure G-9 Corridor K (Source: Corridor K Study (54))

[-95 Corridor Coalition Report (57) noted that several agencies reported, for example, that
considering pass-through effects on neighboring states proved to be a major eye-opener:
improvements made in one State can have definite effects in neighboring states.

Georgia Statewide Freight and Logistics Plan (43) reported that the Chattanooga bypass
alternative, along with the Macon-Lagrange-U.S. 27 improvements, were found to have the
highest potential return on investment to the State. The Macon-Lagrange portion of this
improvement was also found to have significant benefits for east-west traffic moving through
the State. This would include traffic moving between Savannah, Macon, and Augusta to
Alabama or points further to the west. I-75 Corridor Feasibility Study (55) reported projects that
terminate in an adjoining state, such as the Chattanooga Bypass, need to be coordinated with
Georgia.

Creating Improved Megaregion Governance Framework

Fan and Yu (47) megaregion freight planning is complex and requires the engagement of multiple
jurisdictions, organizations, and interests. Enhancing partnership across geographic scales help
overcome these issues. Partnerships can also help overcome financial obstacles and move ideas
from planning to implementation. PAM's policymakers need to help the State to treat
competition and cooperation correctly.
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Hylton (56) reported that the megaregion governance structure should include selected a hybrid
structure, cross-sectoral alliances of public and private-sector partnerships with federal
leadership to facilitate cooperation among different interests.

Ross (42) reported that a megaregion framework's power is that it can be adapted to different
strategies depending on unique locational challenges to address current and future
competitiveness.

Megaregional Dataset

Fan and Yu (47), another issue presented by the researchers is the lack of a complete dataset at
a megaregional level. Complete and high-quality data is essential to perform freight planning for
megaregions effectively. Thus, the dataset (such as private sector economic data) must be
available in the PAM at the megaregion scale to solve multi-jurisdictional issues.

I-95 Corridor Coalition's extensive interviews with 15 state Departments of Transportation
(DOTs) (57) highlighted the need for a greater understanding of existing data analysis tools. Staff
expertise with data analytics, including understanding commodity flow, was reported as
challenging and often inadequate. The report also noted that several states cited opportunities
they had identified and used in seeking data sources. These datasets were primarily internal and
were sometimes used to provide nontraditional data, such as oversize/overweight data.

Environment

Fan and Yu (47) reported that the most congested freeway in the PAM is Interstate I-85 and I-20.
Regions in the PAM need to work together to determine how to address environmental issues.
To resolve environmental problems, a megaregional approach calls for new ideas, methods, and
tools for planning beyond the current toolbox of MPOs because of the megaregion's geographical
scale. MPOs will need to develop common standards and policies to ensure uniformity among
the planning organizations.

Funding

Fan and Yu (47) coordination among multiple jurisdictions in resolving transportation and freight
movement issues in the PAM can be organized to obtain federal funding. Decisionmakers should
ensure that funding and financing are managed to encourage partners to address megaregion-
scale freight transportation problems. The policymakers in the PAM should also help the state
designate freight corridors. These designated freight corridors in the PAM are able to access
funding when available.

Atlanta Regional Commission report (48) noted that partnership opportunities with the private
sector are available in freight and have had noTable applications in railroad projects and
commercial development. The timeline for project implementation has a crucial effect on the
prospects for success. If a project drags out five years or more before it begins to earn returns,
the compounded cost of capital makes it uncompetitive with alternative investments that earn
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returns faster. Provisions in the FAST Act for federal permitting improvement and acceleration of
project delivery address this problem at the national level.

Coalition Support

The 1-95 Corridor Coalition report (57) suggested holding information exchanges on states' freight
planning tools, innovative data applications, and state-level freight planning best practices.
Support multistate, regional, and corridor-wide freight planning discussions. Hold a truck parking
workshop and symposium.
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Appendix H. Freight Workshop Material

COLLABORATION OPPORTUNITIES FOR REGIONAL FREIGHT PLANNING IN THE
PIEDMONT ATLANTIC MEGAREGION WORKSHOP

Friday. August 20, 2021, 9:00 AM - 1:00 PM Eastern Time (US and Canada)
Zoom Meeting (please see below call information)

https:/memphis. zoom.us//838699326207pwd=TnVQMnE1d3hSQURqTFVwWLIhESWACZz09

AGENDA

Ttem Lead Time
Welcome and Workshop Martin Lipinsk 9:00 AM -9:15 AM
Goals Daniel Pallme
Projects Overview: Freight Mike Golias 9:15 AM- 10:15 AM
disaggregation and truck :
parking GIS tools Sabyasachee Mishra
Spn'ey_ResmmfRoundmble Mike Golias 10:15 -11:00 AM
discussion Sabyasachee Mishra

15 MINUTE BREAK

11:00 AM —11:15 AM
Survey Results/Roundtable Martin Lipinsk 11:15 AM - 12:45 PM
discussion Daniel Pallme
Closing Remarks/Future Martin Lipinsk 12: 45 PM—1: 00 PM
Steps Daniel Pallme

Figure H-1 Woskshop Agenda
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H.1 Freight Workshop Minutes

H.1.1 Introductions
1. Introduction by Martin Lipinski (University of Memphis-UoM) and Daniel Pallme (TDOT)
and Attendees’ introduction

Attendees:

1) Sonya R. Baker (Assistant Chief of Studies in Alabama DOT)

2) Marygrace Parker (Director, Freight Program, The Eastern Transportation
Coalition)

3) Lisa Bollinger (Transportation Planning Manager at Spartanburg Area)

4) David F. Hooper (Administrator of Rock Hill-Fort Mill Area Transportation Study
(RFATS))

5) Erik Johnson (Freight Planning Specialist in Virginia DOT)

6) Andrew Ludasi (Freight Planning in New Jersey DOT)

7) Thomas McQueen (AICP Assistant Administrator in Georgia DOT)

8) Tony Arrington (Alabama DOT)

9) Rickey Fitzgerald (Freight and Multimodal Operations Manager in Florida DOT)

10) Nicole Katsikides (Research Scientist in Texas A&M Transportation Institute)

11) David Elder (AICP, Assistant Planning Director in Connecticut DOT)

12) Trung Trinh (Transportation Planner / Freight Coordinator at MDOT)

13) Amy Kosanovic (Tennessee DOT)

14) Daniel Pallme (Tennessee DOT)

15) Melanie Murphy (Tennessee DOT)

16) Mike Golias (UoM)

17) Sabyasachee Mishra (UoM)

18) Karlis Pujats (IHS Markit)

19) Dimitrios Giampouranis (UoM)

20) Mitra Salehi Esfandarani (UoM)

21) Vasileios Liatsos (UoM)

H.1.2. Agenda

1. Agenda presentation by Mike Golias.

2. Daniel Pallme underlined the main goal of the presentation as the interstate
collaboration on freight modeling and planning and summarized the scope of the two
presented projects.

3. Melanie Murphy provided an overview about TN research projects

H.1.3. Project Presentations
1. Karlis Pujats and Mike Golias summarized two projects funded by TDOT
Project 1: Freight Data Disaggregation
Project 2: Truck Parking Needs in TN
2. Mike Golias pointed out ways to improve both projects.
3. Sonya Baker asked for some clarification about the data sources.
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Mike Golias and Daniel Pallme responded.

Conversation about presented project’s data source availability.

Nicole Katsikides referred to the availability of relative truck parking data in Maryland.
Mike Golias presented results from the survey.

Truck Parking, Last Mile access and dedicated freight infrastructures are pointed as high
priority freight issues.

Time Frame and Possibilities of collaboration were discussed.

. Mike Golias finished his presentation by underlying some other main freight issues and

the importance of state collaboration.

10 Minutes Break

H.1.4.

Open floor discussion

a. Truck Parking

—_

N

w

»

Ul

o

N

Erik Johnson mentioned that there are several multi state organizations that are engaged
in the truck parking topic and TRB just put together a domestic scan on truck parking,
mostly focused on the technological side of things like parking information systems and
dissemination.

Daniel Pallme asked the participants for their recommendations for identifying coalitions
that are the most promising. The Eastern Transportation Coalition and the Appalachian
Regional Commission were identified.

Thomas McQueen mentioned that FHW provides free datasets that should be taken
under consideration.

MaryGrace Parker asked Mike Golias if the tools that were presented: i) can be used by
other States, ii) could work with publicly available data to provide the same results, and
iii) if data from multiple States are fed into the tools, would they provide with a larger
regional picture of the issue

Mike Golias proposed to utilize the tools with publicly available data as a comparison to
TRANSEARCH data to identify any benefits as a future research project.

Nicole Katsikides added that data purchased for other topics can possibly utilized for
truck parking studies.

Erik Johnson highlighted that the safety component must be involved too. More
specifically, by using crash data, crashes can be attributed to unauthorized parking.

b. Short Line Railroads

—_

Daniel Pallme mentioned that the State of Tennessee distributed $20 million out of the
total $85 million to help short line railroads in Tennessee and concluded that there is not
much room for collaboration in this topic, but it is worth letting other States and the public
know of programs like that.
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c. Data Disaggregation

1.

Andrew Ludasi proposed to use multiple years of IHS (TRANSEARCH) data to check for
differences over the years.

d. Urban Freight Access Delivery

1.

Sabya Mishra made a great point about the stakeholders' concerns about using the
developed tool when the database is not free. Also, there could be incremental benefits
of having access to more data and answering some difficult questions for planning
purposes so the developed tools can be expanded further or strengthened.

In response to Daniel Pallme concerns about the urban freight access delivery in
downtown Nashville and Memphis, Andrew pointed out that New Jersey does not have
this issue since it is a primarily suburban state, but a lot of work has been done on the
downtown deliveries in places like Philadelphia and Mississippi (Jacksonville mostly).
Sonya R. Baker mentioned that there was the same problem in Birmingham which was
mitigated through bridge replacement projects for 59 and 20.

e. Railroad Crossing Accidents

1.

2.

Daniel Pallme recommended a new technology known as Waze, which informs drivers
about anything ahead.

Trung Trinh mentioned that construction was missing in the freight issues priority list. He
also pointed out that there is no good way for some locations in their state to have
detours for the trucks to route around, so considering the construction would be a
priority.

f. Dedicated Freight Infrastructure

1.

H.2.

Thomas McQueen mentioned that a dedicated truck lane is one of the significant mega
projects that are under the design phase in Georgia. It is going to be northbound only
because it has more heavy trucks than southbound. In other words, more incidents
happen at more locations at more times during the day over the northbound than the
southbound. The design phase of this project cost them 1.8 billion.

Thomas McQueen also highlighted the importance of this project since it improves freight
movement, decreases travel times, enhances safety, and provides transportation
improvements and efficiencies. It also helps with travel time reliability; if trucks can make
it within their service windows, truck parking and unauthorized parking can be improved.
Thomas McQueen pointed out that in case of using a dedicated truck lane, less interaction
between passenger vehicles and trucks will occur, which provides an excellent
opportunity for using the autonomous trucks and less traffic flow. Since the dedicated
truck parking is under the design phase, the second one using autonomous trucks might
come next.

Closing Remarks
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1. Daniel Pallme and Mike Golias mentioned the closing remarks and future steps and
thanked all 11 states for attending and sharing their perspectives.
2. Major issues to consider:

a. Freight demand modeling using freely available data: what are the limitations and
to what extend can such data provide accurate models; at what level of accuracy
needed do stated and/or MPOs should purchase proprietary data

b. What are the benefits of dedicated freight infrastructure (such as the innovative
dedicated truck lanes in GA) and what are the benefit multipliers when such
projects cross state boundaries?

c. Alotofdata and new studies are available for truck parking. How can states utilize
such data and the products of the studies to better utilize existing truck parking
capacity and plan for the future? The issue of safety also needs to have a
prominent place in any decision making and modeling/planning

d. Prioritization and construction planning needs to be a major component and
priority in freight planning

H.3 Freight Summit Survey

Q1 COLLABORATION OPPORTUNITIES FOR REGIONAL FREIGHT PLANNING IN THE
PIEDMONT ATLANTIC MEGAREGION WORKSHOP

TN DOT is in the progress of completing a study on data disaggregation for freight movements
in the State of TN. As part of the study a half-day virtual workshop is being planned to promote
collaboration between the Piedmont Atlantic, Northeast, and Florida Megaregions states on
freight planning, operations and management and project selection. The date for the workshop
will be decided upon in consultation with all the participating States. The purpose of this short
survey is to identify freight issues that are of concern to your state and to rank their
importance. An additional purpose is to identify areas where it would be possible to
collaborate with researchers and DOT personnel from other states to study the problems. The
results of this survey will form the basis for discussion during a half-day virtual workshop
planned for Summer 2021.

If you have any questions about this survey please feel free to contact the project principal
investigator, Dr. Mihalis (Mike) Golias at: mgkolias@memphis.edu  Thank you in advance for
your time.
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Please provide your name, contact information, and affiliation.

Q2 First & Last Name

Q3 Job Title

Q4 Email

Q6 Which state DOT do you represent?

Q7 Which division do you represent?
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Q8. Does your state have a freight plan and if so when was the last update? Please provide the
year of the recent update.

Yes (1)

No (2)

Q9 Please rate the freight issues for your state from 1-worst to 10-best.
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Q10 Please rate the following freight related issues for your state between 1-worst to 10-best.
1 2 3 4 5 6 7 8 9 10

Truck parking () *
Dedicated freight infrastructure (i.e., *
dedicated truck lanes) ()

Urban freight access and delivery () *
Short line railroads () *
Truck related accidents () *
"Last Mile" access () *
Railroad crossing accidents () *
Freight planning () ;‘;

Q11 Please rate the listed freight issues for your state in terms of infrastructure preservation
from 1-worst to 10-best.

T 2 3 4 5 6 7 8 9 10

Road () *
Rail () ;‘;
Ports () *
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Q12 Please rate the listed freight issues for your state in terms of environmental issues from 1-
worst to 10-best.

1T 2 3 4 5 6 7 8 9 10

Air quality () *
Alternative fuels () ;';

Q13. Please list any other issues not mentioned above and also rate them from 1-worst to
10-best.

T 2 3 4 5 6 7 8 9 10

Y ;';
2() *
3() gig
4() ;';
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Collaboration opportunities among States.

Q14 To what degree do you believe collaboration among States is possible for the following
freight issues?

High (1) Medium (2) Low (3)

Truck parking (1)

Dedicated freight
infrastructure (i.e.,
dedicated truck lanes)
2)

Urban freight access
and delivery (3)

Short line railroads (4)

Truck related
accidents (5)

"Last Mile" access (6)

Railroad crossing
accidents (7)

Freight planning (8)
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Q15. To what degree do you believe collaboration among States is possible for the following
freight issues terms of infrastructure preservation?
High (1) Medium (2) Low (3)

Road (1)

Rail (2)

Ports (4)

Q16 To what degree do you believe collaboration among the States is possible for the following
freight issues in terms of environmental issues?
High (1) Medium (2) Low (3)

Air quality (1)

Alternative fuels (2)
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Q17. Please list any other issues not mentioned above and also rate them based on the extent
of collaboration you believe is possible between the States for the issues.

High (1) Medium (2) Low (3)

(M)

2(2)

3(3)

4(4)

Q18 Rate the issues you selected as possible items for collaborations among the States based on
the time frame of collaboration.
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Q19. Please mention the time frame of collaboration for the freight issues you selected as
possible items of collaboration between the States.

Short (1) Medium (2) Long (3)

Truck parking (1)

Dedicated freight
infrastructure (i.e.,
dedicated truck lanes)
(2)

Urban freight access
and delivery (3)

Short line railroads (4)

Truck related
accidents (5)

"Last Mile" access (6)

Railroad crossing
accidents (7)

Freight planning (8)
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Q20. Please mention the time frame of collaboration for the freight issues you selected as
possible items of collaboration between the States considering infrastructure preservation.
Short (1) Medium (2) Long (3)

Road (1)

Rail (2)

Pipelines (5)

Q21 Please mention the time frame of collaboration for the freight issues you selected as
possible items of collaboration between the States considering environmental issues.
Short (1) Medium (2) Long (3)

Air quality (1)

Alternative fuels (2)
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Q22. Please list any other issues not mentioned above and also rate the time frame of
collaboration.

Short (1) Medium (2) Long (3)

(M)

2(2)

3(3)

4(4)
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Q23. Please provide your availability for the following weeks for the workshop.

Available (1) Maybe (2) Not available (3)

June 21st (1)

June 28th (2)

July 5th (3)

July 12th (5)

July 19th (6)

July 26th (7)

August 2nd (8)

August 9th (9)

August 16th (10)

Q24 Please provide additional comments or other issues not listed that you would like to see
discussed as opportunities for collaborations among the States.
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AppendixI. Dictionariesand Crosswalk Tables

TABLE I-1 TRANSEARCH MobE CODE AND GROUP DICTIONARY

Number | Code Description Mode Group
0 NONE | None None
1 CL Rail Carload Rail
2 IMX Rail Intermodal Rail
3 RAIL Rail NEC Rail
4 TL Truck Truckload Truck
5 LTL Truck L-T-L Truck
6 PVT Truck PVT Truck
7 TRUCK | Truck NEC Truck
8 AIR Air Air
9 WTR Water Water
10 OTH Other Oth
11 PIPE Pipeline Pipe
12 MAIL | Mail Oth
13 FTZ Foreign Trade Zones Oth
14 CONT | Water Containerized Water
15 BULK | Water Non-Containerized | Water

TABLE I-2 TRANSEARCH EQUIPMENT CODE DICTIONARY

Equipment Code | Description
A Auto

Bulk

Dry Van

Flat

Livestock

Reefer

Specialty

Tank

—wH|\»|(D |~ |TM|O |

TABLE I-3 TRANSEARCH TRADE TYPE DICTIONARY
Trade Type | Description
A Alaska

Bridge
Canada
Domestic
Export
Import

~ MmN |

B ———————————————
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M Mexico

N NAFTA

TABLE I-4 SCTG 2-DIGIT CODE TO NAICS 3-DIGIT CODE CROSSWALK TABLE (SEE ANDERSON ET AL. (39))

SCTG 2- NAICS 3- -
digit SCTG 2-digit Description digit NAIgSeS.?C-ZI%l;gode
Code Code p
7 | Animals and Fish (live) 112 | AnimalProduction and
Aquaculture
2 Cereal Grains (includes seed) 111 Crop Production
Agricultural Products (excludes Animal Feed, .
3 Cereal Grains, and Forage Products) 1 Crop Production
Animal Feed, Eggs, Honey, and Other .
4 Products of Animal Origin 311 Food Manufacturing
5 Meat, Pqultry, Fish, Seafood, and Their 311 Food Manufacturing
Preparations
6 Milled Grain Products and Preparations, and 317 Food Manufacturing
Bakery Products
7 Other Prepared Foodstuffs, Fats and Qils 311 Food Manufacturing
8 Alcoholic Beverages and Denatured Alcohol 312 Beverage and TobacFo
Product Manufacturing
Beverage and Tobacco
9 Tobacco Products 312 Product Manufacturing
170 Monumental or Building Stone 212 l(\;/I;rS};ng (except Oil and
11 Natural Sands 212 Mining (except Ol and
Gas)
12 Gravel and Crushed Stone (excludes 212 Mining (except Oil and
Dolomite and Slate) Gas)
Other Non-Metallic Minerals not elsewhere Mining (except Oil and
13 . 212
classified Gas)
14 Metallic Ores and Concentrates 212 l(\;/I;rS};ng (except Oil and
15 Coal 212 Mining (except Oil and
Gas)
16 Crude Petroleum 211 Oil and Gas Extraction
Gasoline, Aviation Turbine Fuel, and Ethanol Petroleum and Coal
17 . 324 Products
(includes Kerosene, and Fuel Alcohols) .
Manufacturing
- . Petroleum and Coal
18 Fuel Qils (includes Diesel, Bunker C, and 324 Products

Biodiesel)

Manufacturing
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Other Coal and Petroleum Products, not Petroleum and Coal
19 e 324 Products
elsewhere classified .
Manufacturing
20 Basic Chemicals 325 Chemical .
Manufacturing
21 Pharmaceutical Products 325 Chemical .
Manufacturing
22 | Fertilizers 35 | Chemical
Manufacturing
23 Other Chemical Products and Preparations 325 Chemical .
Manufacturing
Plastics and Rubber
24 Plastics and Rubber 326 Products
Manufacturing
25 Logs and Other Wood in the Rough 113 Forestry and Logging
26 | Wood Products 321 | Wood Product
Manufacturing
27 Pulp, Newsprint, Paper, and Paperboard 322 Paper Manufacturing
28 Paper or Paperboard Articles 322 Paper Manufacturing
29 Printed Products 323 Printing anq Rglated
Support Activities
30 Textiles, Leather, and Articles of Textiles or 313 Textile Mills
Leather
31 Non-Metallic Mineral Products 327 Nonmetallic Mmeral.
Product Manufacturing
32 Base Metal in Primary or Semi-Finished 331 Primary Metal
Forms and in Finished Basic Shapes Manufacturing
33 Articles of Base Metal 332 Fabricated Metal
Product Manufacturing
34 Machinery 333 Machinery .
Manufacturing
. . . Computer and
35 Electronic and Other EIectr|caI qulpment 334 Electronic Product
and Components, and Office Equipment .
Manufacturing
Transportation
36 Motorized and Other Vehicles (includes parts) 336 Equipment
Manufacturing
. . Transportation
37 Tran;portatmn Equipment, not elsewhere 336 Equipment
classified .
Manufacturing
38 Precision Instruments and Apparatus 339 M|sceIIaneo.us
Manufacturing
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Furniture, Mattresses and Mattress Supports,

Furniture and Related

39 Lfamps, Lighting Fittings, and llluminated 337 Product Manufacturing
Signs
40 Miscellaneous Manufactured Products 339 Miscellaneous

Manufacturing
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