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1 Introduction to the User’'s Manual

1.1 A Comprehensive Suite of Documents

This User’'s Manual is part of a suite of documehét describe and support TREDIS v3.7. The
User’s Manual is directed to registered users piegand entering data into TREDIS for
evaluating the economic impacts of transportatiapegts. The other documents in the suite
include:

(1) TREDIS v3.7 Overview the model’s overall purpose and architectureescdbed here,
including the different ways TREDIS can be usetval as how the primary modules
interrelate to produce results.

(2) Data Sources and Default Values for Multimodal Bortation Studies this indicates
where TREDIS draws on default data and providescgoand reference information.

(3) TREDIS Case Studieshese documents assist the user in modeling pkatitgpes of
situations, addressing which input values to useliferent impact types, potential data
sources for their inputs, and how to interpret ltssn the context of the projects’ overall
goals.

(4) TREDIS Technical Documentatiorihis group of documents provides technical detail a
to how inputs and background data are processediiral results, including a discussion
of some of the underlying economic theory.

The TREDIS v3.7 User’'s Manuaiovides the information necessary to start upjement, and
interpret a TREDIS analysis. Many parts of thiglguassume a basic familiarity with the
purpose of TREDIS and its role in project evaluatid-or a high-level overview, see the
separate documerntREDIS v3.7 Overview Documeal executive summary of this computer
model and its uses. TAREDIS v3.7 Overview Documaiso addresses administrative and
security topics. The sections of the User's Mamay be referenced individually depending on
the user’s needs and familiarity with the model:

Section 2 is a brief overview of the Project concep

Section 3 describes how to use the TREDIS weldacter
Section 4 discusses TREDIS results, presentedbinaareports
Section 5 discusses TREDIS input data

Section 6 discusses the use of the Freight Module

Generally, the User’s Manual follows a “generic” HBIS analysis, modeling a new transit
project, and using the CRIO-IMPLAN economic mod€here are several portions of this
manual that apply to optional features in TREDIS #rerefore may not be relevant. Notes in
the left-hand margin indicate where such optiony bearelevant.

1.2 New Features in Version 3.7

New features incorporated in v3.7 are noted inlthger's Manual in the left-hand margin, with
supporting information in the text. Some majorrades are briefly described in this section.

© 2011, Economic Development Research Group, Inc. 1
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New Project Management

Now arrange projects in groups, allowing betteraoigation of data. This new
capability lets you define groups as based on peeds, organizing by project ID, end
customer, user, or any other parameter that is mgihto your organization. Projects
may now be sorted by various parameters as weklingat easier to find and access the
project of interest. The new user interface maikeasier to create, rename, copy, and
even delete projects and groups.

Improved Import and Export Capabilities

TREDIS v3.7 now lets you enter your project data@sced by other systems using the
new project import capability. This feature makesasier to migrate your data from
previous versions of TREDIS or include data dinetitbm your travel demand modeling
system.

Custom Study Regions

Beginning with TREDIS v3.7 you now have the abitibyevaluate regions as small as a
single zip code, or address groups of zip codéeg¢citowns), or even multiple counties.
This optional feature is enabled when you signarp/bur TREDIS subscription.

New Modes

With this release of TREDIS, you may now modelithpacts of pedestrian and bicycle
modes along with the previously available cargksuyirail, marine, and air modes.
Along with the ability to create your own customaeepurposes, you may now better
address ‘green’ forms of transportation within ypuojects.

Direct Travel Cost Override

With TREDIS 3.7, if you already have your travestidentified, you may bypass
having TREDIS compute these costs for you usingitgel Demand Characteristics
input table. The Direct Travel Cost Override featallows you to enter these costs
directly into the system.

Updated Report Menu and New Project Summary Report

The new Project Summary Report provides a quicksimat of the results of your
project, allowing you to quickly see inputs andutesin one simple report. The New
Report Page Menu takes you to the desired repants quickly by allowing you to
select the report options you desire directly fribwi report page.

Updated Data Sets

Economic data is now updated to most recent govenhihata sources, and the Input-
Output model reflects flows for 2009. The changesdescribed and explained in the
updated edition obata Sources and Default Values for Multimodal Bartation
Studieswhich is available online under the TREDIS v3.7 tJResources tab. For
freight analyses, the latest FAF 3 data is nownporated within TREDIS.

New Enhanced Help System

Hovering your mouse over key words on the TREDI§esayou will be presented with
additional information concerning that key wordhid new feature augments the context
sensitive help provided on each TREDIS page antUis® Resources also available.

© 2011, Economic Development Research Group, Inc. 2
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2 The Project Concept

TREDIS is a predictive impact model. It uses infation about future travel patterns, market
access, and construction spending to estimateofts, denefits, and economic impacts that flow
from them. As such, results are based@mparisondetween two alternative futures. These
comparisons are built around a specific future shapyear, or “analysis year”, that is used to
project differences in benefits, costs, and econautivity in that year. In most cases, the
comparison will be between two policy options sasHbuild a new facility” or “don’t build the
new facility”. This approach means that TREDISutessare shown as differences in benefits,
costs, and economic activity between the “buildd amo-build” scenarios in a given year
(relative to the analysis year). Figure 1 demauess this concept. In this example, the travel
costs are compared for two Scenarios for a defifregect.

Results, “Build vs.
No-Build”

; No-Build

Travel
Costs

— Analysis”™"
Year |

Construction
Period

—Hi Operation Period 4u

Figure 1 - TREDIS Project Analysis Concept

In TREDIS, the term “Project” describes an analypsier multiple policy Scenarios. Key
features of a Project are: (1) the geography istam over the entire analysis, (2) all Scenarios
have the same time horizon (that is, the same @aitin Period and Operation Period, as well
as the same Analysis Year), and (3) certain paemsietuch as the discount rate, are “fixed”
across Scenarios when they are being compared.

With the Forecasting Module, TREDIS v3.7 can shaw lthe economy grows for both “No-
Build” and “Build” scenarios, where the latter imply the baseline forecasts plus the
incremental impacts for your specific project, pths) over time.

Every TREDIS Project proceeds in four steps. Tise $tep is to define the Project-level
settings as detailed in Section 5.1. The secaeplistto define the alternative policy Scenarios.
At a minimum, there must be two Scenarios to geaessults — a “base” or “no-build”, and a
“build” or “implement project” scenario. If, howey, the “build” policy option has several
variations, these may be added (as many as deasesBparate Scenarios. Note that because
results are based on a comparison of two Scenatlagenario data should be entered as levels,
not changes or delta3he third step in a TREDIS analysis is to defif€ase” by selecting two
Scenarios to compare side-by-side, as in Figure 3ome instances, additional information is
required to complete the Case definition (suchcasunting for induced travel). The final step
is to view results. As mentioned, the forecastmafule allows impacts to be shown not only as
the incremental project impacts, but also the egoadevels for each of the “No-Build” and
“Build” Scenarios. Figure 2 summarizes the stepgeanerating project impacts in TREDIS.

© 2011, Economic Development Research Group, Inc. 3
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1 — TREDIS Project Setup

2 — Define 3 — Select 4 — View
Scenarios Case Results

i
e

Figure 2 - TREDIS Project Setup

TREDIS’ online architecture allows it to calculassults in real time, so that as soon as all your
Project, Scenario, and Case data are input, ysuttseare ready to be viewed. The next section
describes the data necessary for the first thegessif a TREDIS analysis.

© 2011, Economic Development Research Group, Inc. 4



TREDIS v3.7 User’'s Manual

3 Using TREDIS

This section describes how to use the TREDIS wedface to start a Project, enter and edit
data, and view results. This section focuses ertg¢bhnical aspects of operating the model; it
provides only limited information on the detailsioput data. For further detail on data, see
Section 5 — TREDIS Data. Calculations are desdribeseparate technical documentation.

A Note on Internet Browsers

TREDIS is optimized for Internet Explorer (versi®rand higher). TREDIS will also operate
using Firefox, although there are a few issues hatv labels are displayed and cutting/pasting
input tables. We are constantly working to imprétwe usability of the interface, and are
interested in user feedback.

3.1 Logging In

Using your web browser, access TREDIS by typitig://login.tredis.neand provide your user
name and password in the appropriate spaces drotie Screen, as illustrated kigure 3.
Note that the first time your login to the TREDI&tsvare, you will be prompted to accept the
terms of user and to change your password

T R E D == SO Transportation Economic Development Impact System
]

Learn More I Contact Us

Providing transportation planners the analysis tools needed to evaluate the full economic development
impacts, benefits, and costs of multimodal transportation investments.

TREDIS News Login

User Mame:
What's new in Version 3.7 Password:

Mew Project Summary Report [7] Access last used project?

Project Grouping _
Custom Study Regions
Updated Freight Analysis using FAF3
Improved Import and Export Capabilities

New Modes - Bicycles & Pedestrians
Enhanced Help System

Forgot password?

Best viewed when using Internet Explorer & or newer

Figure 3 - Logging In

For most users, you will be taken straight to thgdet Page. Some users may have more than
one contract and they will be presented with anatheeen to select from a list of contracts.

© 2011, Economic Development Research Group, Inc. S
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If you forget your password, click on the “Forg@sBword” link below the login button. Type
in your user name and click “Continue.” An emaill we sent to the email address associated
with that username containing your password.

3.2 Navigation Bar

Once you have logged in, TREDIS opens toRhgject page. The header shown in Figure 4
appears on all TREDIS pages, and serves as thgat@awi bar.

Project Definition

Figure 4 - TREDIS Header/Navigation Bar

The four buttons Project, Scenarig Case andReport — follow the basic sequence of a
TREDIS analysis outlined in Section 2. Click thesmmove back and forth between different
pages.

Shortcuts: You may also navigate from page to peggg the Alt Key

Alt+P - Project Alt+S - Scenario
Alt+C - Case Alt+ R - Report
Alt+H - Help Alt+ O - Logout

Do not use the “back” button on your browser, becgithis may prevent proper data loading.

3.3 Project Page

Figure 5 shows the top portion of tReoject page highlighting the project definition tools for
creating, selecting, and managing your projectse Froject page is the default view when you
log in.

Logged in as xdot-planner

I Scenario I Case I Report I Help User Resources Logout

Project Definition

curentGroup: @ Defauit Group - sortby: Name -
t_)_l_r[“;[l}_l’_quipt‘.__i;@ Emerald City Freeway ~ Sortby: Name - Create Hew Project

Edit Info Copy Project Delete Project

Figure 5 - Project Page for Sample Project

© 2011, Economic Development Research Group, Inc. 6
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Project Definition controls

Current Group allows you to organize projects along whatever ipatars you prefer,
and by using the sort by drop down menu, you matytee Groups by the name of the
group or the user.

Current Project allows users to shift from one project to anothEREDIS can
automatically open the last accessed project ifsglact that option from the login
screen. Using this drop down menu, you may seleather of your projects to work.

Sharing Mode lets you to set whether the project analysis bellimited to you—
private—or should be shared with others in youmargation. Please note, if you are
using a trial account, you may not share a projgith others.

Group Options allows the user to create and manage your prgjecips. Please see
Appendix C for a complete discussion on using tiei& feature

Create New Projectlets you create a new project. A window will pgpallowing you
to provide a project name.

Edit Info button is used to change the name of the prdjeetpptional Project ID, and
reassign which group the project is assigned.

Copy Projectis used to create a copy of the current projext, a
Delete Projectremoves the current project, deleting all datasettings.

Creating a New Project

To start a new project, double cliCkeate New Project A pop up window will appear
prompting you to nhame your new project. Type tbsided name and press the OK button.

Please disable your pop-up blocker from preventii@EDIS from opening pop-up windows.

Should you wish to change the name of your pr@geeny time, seledtdit Info. A screen as
shown in Figure 6 will appear that allows you taepe the Project Name, the Project Group,
and provide an optional Project ID to your projethe changes will automatically be saved
when you click “Save.”

Project 1101a - State Project v Sortby: MName -
Private -
e <
—_— Project ID (optional):
Project Name: Project 1101a - State Project a2 inati

Mode/Purpose: ! ! o @
——— ; . ; - -
Jer Car - On-the Project Group: My Projects
jer Car - Commut g
jer Car - Persona —
ight - Freight Fil ‘

Figure 6 — Editing Project Information

© 2011, Economic Development Research Group, Inc. 7



TREDIS v3.7 User’'s Manual

Adding Mode / Trip Purpose Combinations

The next step is to add all mode/trip purposesahatelevant to the current Project. Use the
drop-down menu as indicated in Figure 7 to adcelsinents, noting that once a mode/purpose
has been selected for the Project, it is no loagaiable in the drop-down list. These may be
changed at any point in the modeling process—t@mwena mode, click the trash button on the
right of the mode.

Mode/Purpose Combination @
Selectto Add [~]

Mode/Purposes Selected e

|Pas senger Car - On-the-Clock
I= =
IF ger Car-C
|Pas senger Car - Personal/Rec
|Truck Freight - Freight

Figure 7 - Mode/Purpose Combinations for Sample Pject

Adding and Changing Study Regions
The next step is to define one or more Study RegidZiick the +” next to Study Regions.

To give your Study Region a name, simply type thee of your study region over “Unnamed
Region”. Now you may add states, counties, or F&gtons to your Study Region. To do this,
select geography from the list provided on thetrigh

P eopaphy s ©
| Rail Corridor - North Rail Corridor - North linked areas Counties =
|Massanhuseﬂs  Norfolk County |Massanhuseﬂs - Bristol County Select One or More Available Geographies @
= Lounty: MA-Bnstol A
|Massanhuseﬂs- Suffolk County | County: MA-Dukes
| Rail Corridor - South |Rai| Corridor - South linked areas ggﬂ:g MQ:E;S:Q in
T = : -- County: MA-Hampden
Massachusetts - Bristol County I | |Massachusetts - Morfolk County
| | County: MA-Hampshire
| |Massan‘|useﬂs-5uffnllt00unty County: MA-Middlesex
| Rest of Metro Area |Rest of Metro Area linked areas ggﬂ:twy mi:mig&km
|Mmmuseﬂs_ ot o | County: MA-Plymouth
= County: MA-Suffolk
|Massa|:huseﬂs- Middlesex County | County: MA-Worcester
|Mmmuseﬂs_ —— | County: MA-Northern SCR Corridor -
Assign as Study Region(s) -
et u Assign as Linkage Area(s) -
| Annual

Figure 8 - Adding Geographies to a Study Area

To find the appropriate geography, you may filtex list by selecting State, County or FAF
region from theFilter Geography List pull-down menu. When you do, specific countieAFF

regions, and states will appear in the large wiitedow.

© 2011, Economic Development Research Group, Inc.
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To add geography to a Study Region, select yourategeography and click on tiesign as
Study Regionpull-down menu and select the study region in Wwiyigu wish the geography or
geographies to be grouped. Figure 8 illustrategptiocess for the sample Project.

You may add as many Study Regions as you likegeat Study Region may contain as many
counties as you like. You may add multiple couaeone time by holding the “CTRL” key to

select varying counties or the “SHIFT” key to sel@sequence of counties. Counties may be
deleted from Study Regions by clicking the trash ican next to that county.

Note: If a Study Region is deleted, then all coemin that Study Region are deleted as well (as
well as any project data associated with the rggi@ach Study Region must have at least one
county (or state total). You may change the nahteeoStudy Region at any time without losing
the geographies selected for that region.

To enable the Freight Module reports, ALL studyioag in a project must correspond to either
state totals or FAF regions, because the freighw/ftlata is available for those regions only.

Building your Economic Model

Once the TREDIS Study Regions match your projeggi@graphy, you can build the regional
economic model that is used by the Economic Adjestrmodule to calculate macroeconomic
impacts. This step may be performed any time &fieiStudy Regions are set, but if any Study
Region is changed (for example, by adding a cotman existing Study Region or adding an
entirely new Study Region), then the economic mougs$t be re-built.

To build the economic model for the current regidained, click théBuild Economic Model
button. Please click the button only once and allow modektruction to proceed this may

take up to several minutes, depending on the typeodel that is being built. As the model is
being built, your browser window will appear “busyOnce the model construction is complete,
the Build Economic Model button will grey out anedome inactive and remain so unless you
add new geographies are added as part of a stgubnre

Build Economic Model |y 208 =] ylely g i lele (= W8T a ]y ] o] [=20= |

You may now continue building your Project, orlifywur data has been entered, then you may
go directly to view results.

Adding Linked Areas

Linked Areas are used by the Market Access Modutbe estimation of business attraction
impacts. The Linked Area defines the externalae(s) that are directly connected to, but are
not within, the Study Regions. It may be selee®g@ single county or multiple counties. For
example, if you are modeling a highway expansiouyryinked Area might be defined as the
counties on each end of the corridor just beyond yarisdiction. The fundamental concept is
that the Linked Area is the place outside your $iRdgionthat becomes easier to getdtter

the transportation project is completed. Thusafoail project, you might define the Linked
Area as the rail’'s primary terminus; for an airjpod, you might use the most common origin
and destination counties. For improvements tgfeinfrastructure, use the states affected as

© 2011, Economic Development Research Group, Inc. 9
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Study Regions rather than Linked Areas. It is ingoat to note that the addition of a Linked
Area is optional, but market access results ang available for Study Regions with Linked
Areas. If you choose to add Linked Areas, theaddhe appropriate counties from the list, and
assign them ainkage areago the appropriate Region using the Assign as lgek&rea drop-
down menu. As with Study Regions, Linked Areas inayleleted one at a time, or by deleting
the entire Study Region. Note that Linked Areay mat be specified when using the Freight
Module, because the Freight Module draws on staleewata sets, rather than on county-level
information.

Adding Study Periods

The next step is to add an analysis Period byiolick. (You mushave at least one Period, but
you may add as many as you like). In general,yarsaPeriods are used to gain additional
resolution of project’s travel impacts (for examptoking at peak vs. off-peak periods or
seasonal variations in travel). If only one Peigdsed, then TREDIS assumes that all travel
inputs are entered as annual totals. If more timenPeriod is used, then travel inputs should
sum to annual levels. Periods will apply to alldédPurpose combinations selected, but
depending on the model, values for all Mode/Purpoasebinations may not be reported. A
Study Period may be deleted by clicking the trasmhimage.

Mapping your Project over Time

Next, use the drop-down menus at the bottom oPtiogect Page to set how your project will
proceed over time. Start by setting the constongberiod. Because TREDIS deals in whole
years, if you set the Start year equal to the Ezat, yTREDIS will treat this as a one-year
construction duration. If you are not modeling stoanction impacts, then you should set the
construction end year equal to the beginning of ymeration period. (Your operation period
results will not be affected unless you add comsiton spending on the Scenario page.)
Otherwise, choose the appropriate start and end y@aconstruction. Next, select your
operation period start year. The operation pemay overlap with the construction period, but it
must begin no later than the year following the ehdonstruction. Figure 9 is an example of
setting these periods and the analysis year.

View | Adjust Fixed Factors @ Construction Period @ Operation Period @ Other Setup
Select Action M StartYear: 2011 + Start Year: 2014% Constant Dollar Year: @ 2011~
EndYear: 2014 - End Year: 2030 ~ Discount Rate (%): @ 50
Analysis Year: 2030 ~
Travel Growth Rate (%): @ 14 RS

Figure 9 - Setting Construction Period, Operation riod, and Analysis Year

In TREDIS, the analysis year corresponds to the fgegavhich you are inputting travel data.

For example, if you are using a travel demand mtaektimate future travel volumes, then the
analysis year should match the travel demand meflglire analysis year. The operation period
end year may be equal to, but can also extend loety@nanalysis year. Next, use the Travel
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Growth Rate field to indicate the background growtkravel. This, along with the timing of
construction impacts, determines how benefits hesed in relative to the analysis year. If any
of the construction or operation year variablesciianged, TREDIS automatically updates the
phase-in parameters.

Finally, choose a constant dollar year (all $ ispot TREDIS should be entered according to this
selection), and set a discount rate.

Viewing and Modifying Project Phase-In Detail

After your construction and operation period is get can view or modify how construction
costs, operational benefits, and contingent ecoanal@velopment impacts flow over time.
Clicking the Project Phase-In Detail button willevpthe table shown in Figure 10.

For the construction period, TREDIS assumes, bgudefthat spending levels are constant over
the entire construction period. For example, & Broject shown above has $40 million total
construction spending for one of its Scenarios) fRREDIS will allocate one-quarter ($10
million) to each construction year. The defaulesyrbe modified if you have more detailed
information about how construction spending willdpgead over the construction periods. As
applies to all data input tables on TREDIS, onfpimation in blue will be able to be edited.
When you click on the cell you wish to edit, TREDI8I ask you if you wish to allow the
webpage to access your clipboard. In order toepagirmation into a cell, you must click
“Allow access.” However, you can still type infoation into a cell manually without allowing
access to the clipboard. Once you click into anhe TREDIS input tables, you may either use
the scroll bars or resize any of the cells, aswould in an Excel spreadsheet file, if you are
unable to see all of the data in the table on thees.

For each year, enter the fraction of the total troision budget that will be spent in that year.
Note that the percentage values for constructiemding must sum to 1. For the operations
impacts, TREDIS builds default values based ortridnesl growth rate and the relative progress
of construction spending. Thus, for any operayiear QY) after the construction end year, the
operation phase-in value is calculated asgibwthRat¢"(OY-Analysis Yegt For years within
the construction period, the operation year phaseiue is further reduced by the remaining
fraction of construction budget. Note that theadéf calculations automatically assign a phase-
in value of 1 to the Analysis Year. This is be@uos scaling is needed for that year. If you
enter custom inputs for operation phase-in, thenAhalysis Year value should remain at 1.
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PHASE-IN DETAIL

Fraction of total const.
spending by year (column
must sum to 1)

N - N Phase-in of contingent
Phase-in of operations impact -
by year (analysis year must =1 lopment (analysis year

must=1)

»

2011 a

2012 0.2500
2013 0.2500
2014 0.2300 0.8006 1.0000
2015 0.8118 1.0000
2016 0.8231 1.0000
2017 0.8347 1.0000
2018 0.8453 1.0000
2019 0.8382 1.0000
2020 08702 1 0000

2500

m

Wl e N @ e W =

a
]

Figure 10 - Operation Phase-in Table Opened by Clking Project Phase-in Detall

For contingent economic development, the defaslimption in TREDIS is that impacts begin
with the start of operations and are constant tjinout the operation period.

The default values may be overwritten by typingdbgropriate values or cutting-and-pasting,
but note that any change in the project timingatalas will overwrite any custom inputs with
updated default values. See Section 3.4 for campistructions on how to enter and edit data
in a TREDIS table. To save any changes to thigtalou must click the checkmark in the lower
left corner of the Phase-In Detail table beforemaihg to the Project page.

Fixed Factors

As a final step before moving to the Scenario pgga,may want to adjust some of the Project’s
Fixed Factors. As mentioned previously, all dstappearing in blue in these tables may be
edited and cells can be resized. This step i®oali and should only be done only if you have
custom data describing a particular Study Regiomade. (See Section 5.2 for detailed
descriptions of these variables; references ardail@in the separate documéddta Sources

and Default Values for Multimodal Transportatiou@ey. Figure 11 shows how to access the
Fixed-Factor input tables.

Note that the Fuel Tax Inputs table will only appéshe user subscribes to the Finance Module,
with the specific associated data sets. Simildhlg,Industry Forecasts table will only appear if
the user subscribes to particular data sets iftéight Module.

View | Adjust Fixed Factors Construction Period Oparation Pariod Other Selup

Select Action

Start Year: 2011 = Start Year: 2013 - Constant Dollar Year: 2010 =
End Year: 2033 - Dizcount Rate (%) 50
Analysis Year: 2030 ~

End Year: 2013 -

Maode Purpase Alias
Time Value Factars
Per Vehicle Cost Factors
Commedity Value Factors
Industry Forecasts

Useful Life Inputs

Fuel Tax Inputs

Pull down and
click to open
selected table.

Travel Growih Rate [%): 14 | Project Phase-in Detal_|

Figure 11 - Access to Fixed-Factor Input Tables
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A preview of each table is shown in this secti@®e Section 5 for a description of the data, and
Section 3.4 for instructions on how to enter, eatil save data in a TREDIS table. Note that

when you choose your fixed factor, it will autoneatly take you to your chosen fixed factors
category.

Mode/Purpose Alias shown in Figure 12 with the Mode/Purpose aliasesl us a sample
Project.

MODE/PURPOSE ALIAS

Click the checkmark at bottom left of each table to save changes
Editable cells have blue numerals. Others are locked.

Mode Purpose Alias

Copy Entire Grid  E[y

1 02 Road PassengerCar  Commute Road Passenger Car Pass Car Commute Commute
2 4 Road Truck Freight Freight Road Truck Freight Truck Freight Freight
3 10 Rail PassengerRail  Commute Rail Passenger Rail Pass Rail Commute Commute

Figure 12 - Mode/Purpose Aliases Table

Time Value Factors selecting this pulls up a table of Project Fikedtor Inputs, as shown in
Figure 13 with a few mode/trip purposes added:

These columns list the mode
Ipurpose combinations selected

Passenger Car

0 I
2 | Road Passenger Car Comamute 0 212 0 212
3 |Foad Passenger Car Personal Rec 0 10.6 o 1046
4 [Road Truck Freight Freight 502 L] L3 877

Figure 13 - Time Value Factors

Per Vehicle Cost Factors as shown in Figure 14, this table shows costsgigcle for various
situations for each Mode/Purpose modeled.
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Use the scroll bar at the
bottom of the page to see
additional columns.

§ per Fatalittes % per Pers Injury |§ per Prop Damage Envirg

Cost $mile [Free

Flaw) Accident Accident Accident Bl
1 [Road  PassengerCar  On-the-Clock 058 0.64 2 6000000 83520 3160
2 (Road  PassengerCar  Commute 038 0.64 ! 6000000 83520 3160
3 |Road  PassengerCar  PersonalRec 038 0.64 2 5000000 83320 3160
4 (Road  TruckFreight  Fresght 118 145 43 5000000 83320 3160

Figure 14 - Per Vehicle Cost Factors Table

Commodity Value Factorsthis table is available for SCTG and STCC commodiagsification
systems; the appropriate default parameters amgrshased on the code selection on the Project
page. For freight Projects using FAF3, the SCT4sgification is automatically selected and the
drop down menu is hidden. A partial sample is showRigure 15. TREDIS v3.7 includes a
group of “Custom” commodities, which can be spedifby the user.

Leggad in as laigh3s4

Logout

COMMODITY VALUE FACTORS

Short Description Long Description ‘C"". p:;::vu;:

1 | 01 Live animals/fish Liva Animals and Fish 1.5
2 |02 Cereal grains Cereal Grains (including seed) 053
3 | 03 Other ag prods. Othar Agricultural Products. excepl for Animal Feed 0.83
4 |04 Animal feed Animal Feed and Products of Animal Origin, n.e.c 0.68

Figure 15 - Commodity Value Factors Table

Industry Forecasts- This page displays two tables: one for eachmgileyment and value added
forecasts. The dropdown can be used to toggledsetthese views (see Figure 16). Both
forecasts are shown as indices relative to the @hatseyear. In the table shown, the base year is
2009, so if Construction employment is forecastegrow from 1000 to 3000 jobs between 2008
and 2040, the 2040 value should be input as 3REDIS forecasts are loaded with default data
from Moody’s, but users can overwrite these if cehi Clicking the “Reload Default Forecasts”
button discards any modified values and reloadsiéfiaults.
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[ Pull down here to
toggle between
[ Protect || scenario Case epD Help Views_
Click here
to revertto Reload Default Forecasts
TREDIS
defaults.

INDUSTRY FORECAST!

| Region HAICS Range 2014
1 Boston Metro Area 111 Crop Production 1 1 1
2 |Boston Metra Area 112 Animal Production 1 1 1
3 |Boston Metra Area 113 Ffare.swt Lugl;glng . 1 1 1 Scroll down
4 Boston Metro Area 114 Fizhing, Hunting & Trapping 1 1 1 4
5 Boston Metro Area 115 Suppart far Agriculture & Forestry 1 1 1 1 to see more
[ & |Boston Metrs Area 211 Qil & Gas Exracion 1 1 1 y | commodities.
| T |Boston Metro Area 212-213 Mining & Support Actrties 1 1 1 1 1
B |Boslon Melro Area 221 Litilities 1 1 1 1 1 1 1 1
9 Boston Metro Area 230 Construcion 1 1 1 1 1 1 1 1
10 |Boston Melro Area a1 Food Products 1 1 1 1 1 1 1 1
| 11 |Boston Metro Area 2 Beverage & Tobacco Produd Use the scroll bar at the 1 1 1 1 1
12 |Boston Melro Area 3 Texdile Mills 1 1 1 1 1
13 Boston Metro Area 314 Teatile Product Mills bottom of the page to 1 1 1 1 1
| 14 |Boston Metro Area 15 Apparel Manufacturing See more years. 1 1 1 1 1
1 1 1 1

Hﬁ?ﬁjﬂﬂ uw,ﬁ ‘Wﬂ ij‘:‘-*’,-—._ - “fl f

Figure 16 - Industry Forecasts (partial example)

Useful Life Inputs- These default factors describe the expectedcselife of newly-constructed
facilities or newly purchased equipment — i.e., lroany years will pass before the facility must
be rebuilt or new equipment be purchased. Theyodats match those in the Startup
Construction Cost table. These are used in theftieost module to calculate residual value
when the operations period (set in the lower-rigftthe Project page) is shorter than a facility’s
useful life. Figure 17 shows a sample.

Project I Scenario Case I Repaort Help User Resources

USEFUL LIFE INPUTS

Facility Type
1 Right-af-Way (paving. rails) 20 15 a0 40
z 'Transnnrt Structures (bridges) 30 40 40 40
3 :Tarminal Bldgs & Equipment 40 40 50 40
4 Vehicles 15 25 20 30

Figure 17 - Useful Life Inputs Table

Fuel Tax Inputs- This table contains inputs specific to the FeeNodule. Note that the
default State Fuel Tax Rate is initialized basedhengeography set on the Project page. The
other factors are national averages. An examplasvn as Figure 18.
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® Transportation Economic Development Impact System T

Logged in as leigh3 64

Us&r Ressurces | Logout

FUEL TAX INPUTS

All §inputs should be entered as constant 2090 dollars.

Average Fuel
Congumpion

Average Fuel
Facility Mode Purpose Consumption

Consumption State Fuel Tax Rate | Federal Fuel Tax

ioile faw Mowl |cg:mhl:::m: (Congasted or dla)
4 |Road  PassengerCar OntheClock 0.05 ol 03 021
2 |Road PassengerCar  Commute 0.03 ol 03 0.21 0134
3 |Road Passenger Car  PersonslBee 0.05 01 03 021 0134
4 Foad  TruckFreight  Freight 0.1 01 05 021 0244
—

Figure 18 - Fuel Tax Inputs Table

3.4 Using TREDIS Tables

The tables shown in this section are each an exaaf@ TREDIS table. The operation (and
performance) of these tables has been improve®REDIS v3.7.

Each table is specific to a particular type of Becbj Scenario, or Case data, and each table works
independently of all others. Every table has imfational fields and editable data fields. The
informational fields are shown in black, are typlican the left, and cannot be changed.

Editable input fields are typically on the rightdashown in blue. If you cannot see all the fields
on a TREDIS table, then either use the providedlisbars, or re-size columns by dragging their
borders to the desired location.

There are two ways to enter or edit data into aDEable. The first is by double-clicking on

an individual cell and manually changing its valud$e other is by copying and pasting from an
external source such as a document or spreadstogeam. In the latter case, you may paste
values individually, as a block of several valumsas the entire table. When pasting values from
another document, be careful to put the numbeosatbwable formats before copying them to
your clipboard. Numbers may be formatted to amcision following the decimal point, and

may contain commasut should not have any dollar signs or percengrss, and they should

not be formatted in scientific notation

Allowed Formats Not Allowed
3,141,592.654 $ 3,141,592.65
3141592.654 3.14 E+06
31.4 31.4%

3.4.1 Working with Input Tables in TREDIS v3.7

TREDIS v3.7 allows you to export select tables espbrts. In these cases, instead oifGbpy
Entire Grid button use the buttons shown here appear at tienbof the table:

CpoF & xLsx  xLs Export

© 2011, Economic Development Research Group, Inc. 16



TREDIS v3.7 User’'s Manual

Select the radio button next to format you prefet elick Export. You will be prompted to
either open the file or save it. Once you haveertad desired changes to your worksheet, you
can import the data back into TREDIS using theciet®py, and paste functions. Note the
additional function icons at the lower left corméreach table.

3.5 Scenario Page

When you are finished defining your TREDIS Projgety can move to the second step —
defining Scenarios — by clicking on the Scenaritidyuin the navigation bar. If your Project is
properly defined, you will see the Scenario pagesleown in Figure 19. (If your Project is not
properly defined, you will get a message indicatimg necessary changes.)

Select/ Define Scenario Edit Scenario Hame
Freeway Expansion Project - Freeway Expansion Project

|sarp constuction coss @ | [reveivemnd charctersies @ | et @ | [
) [ inpuis | PRI T [cortromnioeviopmen® | TN
|costamommesrang @ TSN [commoty s et @ —TT—

Figure 19 - The Scenario Page

When you first create a Project, TREDIS automdiyaadtablishes two Scenarios, labeled “Base
Scenario” and “Project Scenario”. You may charigertames of these, and you can add as
many new scenarios as you like using the Create Simmario options under the drop-down
menu Select / Define Scenario. To change the mdra&cenario, select "Create a New
Scenario” from the drop-down on the left and ovéevhe name “Unnamed Scenario” in the
“Edit Scenario Name” box on the right.

Scenario data is accessed through concept-spawfit tables. Each input table shows all data
in your Project (i.e., all applicable regions, pes, and Scenarios) for that concept. The
following paragraphs summarize each table and shoexample. (A more complete
description of the variables in these tables ivigled in Section 5.2.)

Startup Construction CostsThese are costs associated with project congtnj@nd include
property acquisition, engineering and design, rfhivay construction (grading, paving, laying
rails), the construction of buildings or other stures, and the purchase of vehicles. Note that
the no-build Scenario will have no constructiontsod/alues should be entered as totals for all
construction years in $ millions of constant d@lafThe constant dollar year is set on the
Project page.)igure 20shows a partial sample without dollar amountgufg 21 shows the
detail of this table’s organization. This examigléor a project to reduce highway congestion in
the Boston metropolitan area.
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| Project IS-::-::n.:llu I Case | Report E Help ILIsr.th-.-smlrn:s Logout

STARTUP CONSTRUCTION COSTS

Smillions, total construction period
All § inputs should be entered as millions of constant 2010 dollars

- Scenario Region Category Road Rall Alr Marine
Base Scenario Boston Metro Area Praperty Acquisition 0 0 0 0 -
2 |Base Scenario Boston Metro Area Engineering and Design 0 1) 0 0
3 |Base Scenario Boston Metro Area Right-of-Way (paving, rails) 0 0 0 0
4 |Base Scenario Boston Metro Area Transport Structures (bridges) 0 0 0 0
5 |Base Scenario Boston Metro Area Terminal Bidgs & Equipment 0 1) 0 0
& |Base Scenario Boston Metro Area Vehicles 0 o 0 0
7 |Base Scenario Rest of State Property Acquisition 0 0 0 0
Figure 20 - Start-up Cost Component Inputs Table
o DE5E JLETIany DUSIUITmEuy Jrea FETLES v w v v
Base Scenario Property Acquisition 0 0 0 0
i Engineering and Design 0 0 0 0
Project Right-of-Way (paving, rails) . 0 0 0
Scejnario Transpon Structures (bridges) -.for the six . o 0 0
Terminal Bldgs & Equipment cost r‘faterrle 5 0 0 0
Rest of State Vehidles described p ] ]
Project Scenario | Poston Metro Are Property Acquisition o 0 0
14 Project Scenario | Poston Metro Area Engineering and Design 0 0 0
16 [Project Scenario | Boston Metro Area Right-of-Way (paving, rails) 0 0 0
16 |Project Scenario | Poston Metro Area Transport Structures (bridges) 0 0 0
17 [Project Scenario | Poston Metro Area Terminal Bldgs & Equipment 0 0 0
18 Project Scenario | Poston Metro Area Vehiclas o 0 0
19 |Project Scenaric  Rest of State Property Acquisition 0 Q 0 0

Figure 21 - Detail of Start-up Cost Component Inpus Table

Annual Cost Components (Annual O&Mhese are costs associated with ongoing setiwice
the structure or facility, and include operatiomsintenance, and rehabilitation. Values are
entered as annual costs in millions of constariacol A sample without dollar amounts is
shown as Figure 22.

Project ! Scenario I Case I Report I Help I User Resources Logout

ANNUAL O&M

Smillionsiyear
All § inputs should be entered as millions of constant 2010 dollars

Region

Category

1 Base Scenario Boston Metra Ares Ongoing Operations 0o 0 o 0
| 2 BaseScenario  Boston Metro Area Maintenance & Rehabilitation 0 0 0 0
3 |BaseScenario  RestofState Ongoing Operations 0 0 0 0
4 |BaseScenaric  RestofState Maintenance & Rehabilitation 0 0 0 0
5 ProjectScenario  Boston Metro Area Ongoing Operations 008 0 0 0
6 ProjeciScenario  Boston Metro Area Maintenance & Rehabilitation 0.02 0 0 0

Figure 22 - Annual Cost Component Inputs Table
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Cost and Revenue Sharinghis table is used to apportion costs and reveetwden the public
and the private sector, when these costs and regare shared. Categories include the
following:

Capital Costs

Ongoing Operations Costs
Maintenance Costs
Lease/Contract Costs

Toll Revenues
Lease/Contract Revenues

Note that for Capital Costs, O&M Costs, and TolvBaues, the value of cost or revenue is
derived from elsewhere in the model (units aredattid). In contrast, the value of

Lease/Contract Costs and Revenues must be entethd bser (as well as public/private share).
Figure 23 shows an example.

Reducing Highway Congestion I Project Scenltl'o I Case | Report I User Resources | Logout

COST & REVENUE SHARING

ANl $ inputs should be entered as millions of constant 2010 dollars

! LeaseiContract
Icmlnlndlllwnuau Fraction Public Fraction Private
{enter amount)

Derived Costs and
Revenues

Scenario Cost or Revenue Type

1 Base Scenario Capital Costs ($m total for Construction Period) (i} 1 o
2 |Base Scenario Operations Costs ($mir for Operations Period) 0 1 0
3 |Base Scenario Maintenance Costs (3miyr for Operations Period) 0 1 ]
4 |Base Scenario Lease/Contrac Costs (Smiyr for Operalions Period) 0 1 ]
6 |Base Scenario Toll Revenues ($m for Analysis Year) 0 1 ]
6 |Base Scenario Lease/Contract Revenues (3miy for Operations Period) 0 1 ]
T |Project Scenario Capital Costs (3m total for Construction Period) T20 1 ]

Figure 23 - Cost & Revenue Sharing Inputs Table

Travel Demand Characteristics Fhis table is used to enter data describing thatijyaand
quality of travel. In general, the minimum datgueements for this table are Trips, VMT or
VHT, vehicle occupancy (or freight loads), and “€tran of trips: internal”. The other fields
may be used to get additional detail on costs oefiks. Travel Demand Characteristics are
specified separately for all mode/trip-purpose corations.

A feature that was added in Version 3.6.3 is thktalbo let TREDIS calculate congestion’s
impact on travel reliability. Note that this optionly applies to highway modes: passenger car
(all purposes) and freight truck. If you check box next toBuffer Time Per Trip, TREDIS

will calculate and insert the average buffer tinee fip for highway modes. This calculation is
based on what has already been entered for PesbdlYips, Period VMT, Period VHT, and
Fraction Congested.

An example is shown in Figure 24 and Figure 25.
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o : T S— S—— TREDIS Auto-fill Options (click Help for more information
TRAVEL DEMAND CHARACTERISTICS - }
[¥] Bufter Time Per Trip (road modes only)
All § inputs should be entered as constant 2010 dollars
|
Scenano Region Period | Facility Mode Purpose P".'I."r::"" Period VMT | P¢
| i
Base Scenario Boston Metro Area Annual Road PassengerCar On-the-Clock 5000000 175000000
2 :Ba s& Scenaria Boston Metro Area Annual Road  Passenger Car Commute 25000000 500000000
| 3 ;Base Scenario Boston Metro Area Annual Road  Passenger Car PearsonalRec 25000000 375000000
4 :Ba se Scenario Boston Melro Area Annual Road  Truck Freight Freight 2500000 250000000
5 :Base Scenario Rest of State Annual Road Passenger Car On-the-Clock 0 0
& __fBase Scenario Rest of State Annual Road Passenger Car Commute o ]
T ;Ba £& Scenanio Rest of State Annual Road Passenger Car PersonallRec 0 ]
& |Base Srenarin Best of State Annual Enad  Touck Freinht Ereinht 0 0

Figure 24 - Travel Demand Characteristics Table

Al S inputs should be entered a3 constant 2010 dollars

HodVen- | o T Period vyt | Fraction |BufferTime | tV9CW | avgven |Freignt Tons Toll Charges Fraction of | e
Trips I Congested Iillr: per Trip| per Veh . ‘Occupancy per Veh { per Trip  [trips: inte ! . ing _ I * "

5000000 175000000 5000000 0.150.040759375 0 11 0 0 0.6 0.z 0.2 0

2 _25000 000 500000000 16G66GEET 0.30.063066667 o 13 0 0 0.8 01 01 0

3 _25000 000 375000000 12500000 0.250.035585937 0 18 0 0.8 01 0.1 0

4 | 2500000 250000000 142857 0.10.082857141 1 0 15 0 0.3 03 0.3 0.1

5 o 0 0 0 0 0 0 0 0 0 o o 0

P N 0 ol n n i n 0 n 0 o 0

Figure 25 - Travel Demand Characteristics Table, solled to the right

Accident Data- This table describes accident rates by mode waddtident severity. Figure 26
shows an example. Note that TREDIS fills this ¢éablth default data. You can adjust the input
values if you have data that is more pertinentaoryProject.

ACCIDENT DATA
| | | | i

Scenario Region Facity | Mode | Purpose  |porerlectent i s | P

- —- | | eV | mWR
| 1 |Base 3cenario Boston Metro Area Road Passenger Car  On-the-Clock 15 90 206
2 |Base Scenario Boston Metro Area Road Passenger Car  Commute 15 20 206
3 |Base Scenario Boston Metro Area Road Passenger Car PersonalRec 15 90 206
4 |Basze Scenario Boston Metfro Area Road Truck Fraight Freight 0.4 12 198
| 5 |Base Scenario Rest of State Road Passenger Car  On-the-Clock 15 90 208
& |Base Scenario Rest of State Road Passenger Car Commute 15 90 206
| 7 |Base Scenario Rest of State Road PassengerCar  PersonalRec 15 90 205
&8 |Base Scenario Rest of Stale Road Truck Freight Freight 0.4 12 198
9 |Project Scenario Boston Metro Area Road Passenger Car  On-the-Clock 15 90 206

Figure 26 - Accident Data Inputs Table

Commodity Mix Detail This table is used to specify the freight mix byncoodity, and is used

in conjunction with the travel demand input tabkor mode/purpose combinations carrying
freight, the Commaodity Mix Detail table is usedaitocate that tonnage by commodity. Because
the table is so large, drop-down menus have bemndad to narrow its contents to a specific
Scenario, Region, or Period, as shown in FigureR. each Scenario/Region/Period
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combination, the freight mix for a single mode/pmse should sum to 1. The table’s default
values are state-specific averages based on yodellag@eography.

Figure 27 - Commodity Mix Detail Table

Market Access- These inputs describe changes in access to tamponarkets, intermodal
facilities that connect to markets, and internalayateway facilities. The table comes pre-
loaded with default values, which may be over-wntt Figure 28 shows an example.

Figure 28 - Market Access Inputs Table

Contingent DevelopmertThis table, as shown in Figure 29, describesemoynomic activity
correlated with your transportation project. Ntbtat direct impacts are entered as output or
employmenfor each Scenaricand net impacts are calculated as “Project mdase”.
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Figure 29 - Contingent Development Inputs Table

Direct Travel Cost Override This table allows you to directly enter travestsoinstead of using
the Travel Demand Characteristics input table. &fgbese inputs is for the advanced user.

Figure 30 - Direct Travel Cost Override Table

Once all scenario data has been entered, you cae amto the Case page by clicking the link in
the navigation bar.

3.6 Case Page

The Case Page is the last TREDIS input page. Cladeas shown in Figure 31 to display the
Case page. Here, select and name the Case in wduclvant to compare specified Scenarios
(TREDIS automatically creates a Case for you callithamed Case”, which you may rename
by entering the new name in the “Edit Case Name&diothe right of the page). Each Case
compares two Scenarios, typically the Base (orutidpScenario and one of the Project (or
build) Scenarios. To do comparisons between tise Bgenario and several different Project
Scenarios, create different Cases for each p&@ceharios to compare, e.g.:

Case A = Base Scenario and Project Scenario 1,
Case B = Base Scenario and Project Scenario 2, and
Case C = Base Scenario and Project Scenario 3.

© 2011, Economic Development Research Group, Inc. 22



TREDIS v3.7 User’'s Manual

To create a new Case, use the Select / Define @apdown menu and select “Create a New
Case.” Once you do this, assign the Base Sceaadd’roject Scenario and edit the case’s name
in order to distinguish them.

Figure 31 - Case Page

Click “Trip Balancing Table” to access the pagewhan Figure 32. Here, TREDIS helps users
account for shifts in travel between the Base ajeBt scenarios. The upper table displays a
summary of travel demand for each trip purpose revb@demand” is measured as passenger-trips
and ton-trips for passenger and freight modesectsely. This table reveals, for example, if all
passengers (or freight) leaving one mode are ateduar in another. (The current example
does not show any changes because the valuesf®rofect Scenario were not defined.) If any
of the trip purposes shown in this table are ouiadénce by more than 1%, then a warning
message will display on the Case page next to tipeBRlancing Detail button.

The lower table is an input table for users togatk the source of change in demand for each
mode and trip purpose. Each row summarizes thegehin passenger-trips and ton-trips for a
single mode/purpose included in the model. Thietrilgree columns allow the user to assign
changes in travel demand to appropriate sourcese $ection 5.3 for a full discussion of these
options)

As with other input tables, the easiest way to ryattiese inputs is to export the table into a
spreadsheet. When you have the trips balancesttsbe editable portion of the table and paste
it into the TREDIS table. When you click the chewck at the bottom left of the TREDIS table
to save it. You will get an error message if theeeed fractions do not sum to 1. If this
happens, adjust the values you entered until tiee thght-hand columns of each row sum to 1,
and then click the checkmark again. At this pojoty should be ready to obtain the TREDIS
results for the Case you created.
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Figure 32 - Trip Balancing Inputs

4 TREDIS Results

TREDIS results are displayed in a series of refaintes that display comparisons between two
Scenarios. Each comparison is called a Case. §8ea@n 3.6 for a description of the Case
page.) To access the results tables for the Gasergated or defined, click tieport button
and Report Page will appear as shown in Figuret83ver over the title of a Report to view a
brief description of what the report contains. cKlihe corresponding table name in order to
view the report.
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Available with
subscription to
Finance Module

Available with subscription to
Freight Module

Reports shown only for FAF
Reaions or State totals

Figure 33 - Report Page

4.1 TREDIS Reports

In TREDIS version 3.7, options for exporting thpad tables have been expanded; so have the
options for viewing charts of results. Look fompext options at the lower edge of the report
screens, with an Export box to click. Look for tiad text at the top of columns to indicate
when results can be displayed as a chart. Eattteatports provides a description when you
hover the mouse over the name of the report. derdio select a report, you must click on the
hyperlinked name of specific aspect of the repothe section to the middle and right of the
screen.

Project Summary Report

The Project Summary Report, new to TREDIS 3.7, jsiea quick summary of the project
results. This report includes general projectrimfation, inputs, results in both tabular and
graphical form. As with all reports, the outputyniee exported as a PDF file or as an Excel
spreadsheet, allowing it to be utilized as a readyge report.

The Project Summary Report contains General infaonabout the proposed project,
including: the name of the project, the group natine study regions (it does not list the
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geographies listed in each region), ConstructiaimBédstart and end years), Operation Period
(start, end and analysis years and estimated tgaoelth rate) and Financial Factors (the
constant dollar year of the analysis and the distmate). It also includes inputs such as Startup
Costs, Operation and Maintenance Costs, Travel @dsa(by trip purpose for: Vehicle Trips,
VMT, VHT, Vehicle Buffer-Hours, Passenger-Hoursgddfreight Ton-Hours), and Percent
Change in Access Measure (by Study Region for: t/@mmsumer Market, Same Day Delivery
Market, Domestic Air, Rail Intermodal, Marine Inmtendal, Land Gateway and Air Gateway).
Finally, this report also shows a summary of reteévasults in a table and 3 graphs. The table in
Results shows Traveler Cost Savings by trip purpastining each cost (passenger cost, crew
cost, freight cost, reliability cost, vehicle optawa cost, toll cost, safety cost, and environmknta
cost) and a total of all cost savings.

The graphs display

jobs by economic spur (construction, operationtiogent development and market
access)

changes in economic output, value added and wagafia over the course of the
construction and operation of the proposed project

Net present value of the total costs, total besedihd net benefits of the project

Report 1 — Project Costs

Report 1 summarizes the project’s start-up constmicosts and annual operations &
maintenance (O&M) costs in several ways, as showiigure 34. This report shows levels for
both the Base and Project scenarios as well asrelif€es. It also shows the costs for all Study
Regions selected for the project. You have theopb choose the Regional/Period Detail or
the Aggregate Total report. Once in either one, iy@y use the radio buttons to toggle between
Region/Period Detail and Aggregate Total. Simylanise the pull-down menu next$mow
Results for: to view individual Scenario costs (as opposedffergnces in costs). For instance,
if you wish only to display Project Scenario or 8&se Scenario when exporting the report, you
are able to accomplish this using the pull-down men
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Figure 34 - Report 1

Report 2a — Direct Travel Impact by Type

Report 2a shows how your Project affects travetaittaristics and associated travel costs. This
report shows changes in travel metrics in costsMgen the Base and Project Scenarios). Cost
changes are shown by type (for example, the castefvs. vehicle operating cost) and by
mode. You can access this report by selectingeitie “Region/Period Detail” or “Aggregate
Total” and can toggle between the two once insitteeereport. The Aggregate Total view of
the report shows all periods and regions for tlogept analysis combined. The Region/Period
Detail view shows the specified regions and perlodgen out individually. Use the radio
buttons to show detail for individual Study Regipasd use the pull-down menu to show travel
characteristics and travel cost levels for eacm&ae individually. Figure 35 shows an
example.
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Figure 35 - Report 2a

Report 2b -- Direct Travel Cost Savings by Industry

Report 2b shows how the local portion of travelt&awvings (from Report 2a) accrues to your
economy’s households, industries, and societyrgelaThis report provides an industry
breakout of travel cost savings affecting businesgel. Industry savings are listed by NAICS
industry classifications. (See Appendix A: TRE[#&ctoring Scheme for a complete list.)
Household and societal impacts are listed in gtalyeabottom of the table. As in Report 2a, you
may select whether you want to view the reportlierregion(s) and period(s) you have selected
or to view an aggregate of all study regions amibpe by using the radio buttons to toggle
between the study region and the aggregate tqiatte Figure 36 shows Report 2b.
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Figure 37 (on the page following Figure 36) showapanded view of the last rows of Report
2b, where results are reported for the following:

Total Savings to Industry (sum of the values fer NAICS groupings)
Cost Savings to Vehicle Operator

Household Out-of-Pocket Cost Savings
Household Value of Time Benefit
Societal Environmental Benefit

Total travel cost savings are summed in the fima bf the table.

Figure 36 - Report 2b

Figure 37 - Detail of Last Rows of Report 2b
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Report 3a — Default Market Access Factors

This table (Figure 38) shows the default factorsMarket Access calculations, including labor
and supplier market maps, transportation terminaies, and other supplemental information,
such as the region’s access to broadband, disttmtessportation centers, local demographics,
etc. The report is shown individually for all cai@s in the Study Regions of your Project. Note
that this Report cannot be generated when usingriétight Module, because it draws on county-
level data, not the statewide data used in thegRtéilodule.

Figure 38 - Report 3a — Default Market Access Facte (sample)

Report 3b — Market Access Impacts — by Source

This Report shows a summary of market access impaceach Study Region by source—
through business attraction, productivity gaingnoreased international exports (Figure 39). It
is divided into 4 sections. The first section lué table summarizes how access parameters have
changed. The lower middle 2 sections of the tabtev the total and percent impact of this
change (by source), followed by a comparison oélxas economic activity to show an implied
elasticity with respect to the access measuress Réport is only generated for study areas with
Linked Areas.
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Figure 39 - Report 3b: Market Access Impacts — by &irce

Report 3c — Market Access Impacts — by Industry
This Report shows the direct impacts of improvedkeizaccess for each study area, providing

detail by industry sector and access—instead afceoaf impact, as in Report 3b (Figure 40).
As with Report 3b, this report is only shown fandy areas with linked areas, and it is not

available for regions including state totals.

Figure 40 - Report 3c: Market Access Impacts — Bynidustry

© 2011, Economic Development Research Group, Inc. 31



TREDIS v3.7 User’'s Manual

Report 4a — Direct Project Impact Summary

This Report shows a summary of direct economic atgpand market access impacts by NAICS
sector for the specific Analysis Year. It is imfaont to note that these impacts do not include
multiplier effects. As with the other reports, yocan view an aggregation of impacts on all
regions and periods or view the impacts to regindwidually. The three columns in this table
account for the three different sources of projetdted impacts (i.e., not construction impacts).
The first column summarizes travel cost savingsuaeg to industries and households (as out-
of-pocket savings). These values should correspmiite equivalently labeled rows in Report
2b. Contingent development impacts are a sumnfaagysuch inputs entered on the Scenario
Page. If output impacts were entered there, thewalues shown here should be identical to
those. If employment impacts were entered, therottiput shown here is based on the output
per worker for that industry in your study areandfy, market access impacts are shown in the
far right column. In the case that contingent dgwament is entered, only market access impacts
above and beyond what is entered for contingen¢ldpment are shown. Furthermore, it should
be noted that the market access impacts are maieofstudy region migration. That is, for
projects with multiple study regions, a portiomneérket access impacts due to business
attraction (from Report 3b) accruing to one regitay be drawn from another. This report only
shows net business attraction after all spatialsidjents are made. See separate technical
documentation describing the Market Access Modoiteafmore complete description. Finally,

it should be noted that market access impactsten@rsas output (sales) in Report 4a. In
contrast, the impacts shown in Reports 3b and&slawn as value added.

Figure 41 - Report 4a: Direct Project Impact Summay
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Report 4b — Economic Impacts by Year

This Report shows the Project's yearly regionaheatc impacts, including construction and
travel-related impacts. Impacts are reported as@bs in Employment, Output, GRP, and
Personal Income. The Report illustrates how ecananpacts of your Case develop over time
in terms of total Output, Value Added, Jobs, andyéga The Aggregate Total view shows
aggregated project impacts for all Study Regiortsauross all impact types. As shown in
Figure 42, you can use the radio button to toggtevben Region/Period detail and the aggregate
total, and you can use the pull-down menu to shmnrmpact from any individual source:
Construction, Operations, Contingent DevelopmenBusiness Attraction. For forecast module
subscribers, a separate drop-down menu can beasetkct “Baseline Scenario” or “Project
Scenario”, as well as “Change: Project vs. Bade’order to display charts showing potential
economic growth expected, you may click on the gexd at the top of the report for charts on
the 4 economic growth criteria.

Figure 42 - Report 4b — Total Economic Impacts by ¥ar
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Report 4c — Total Economic Impacts by Industry

Report 4c (Figure 43) further breaks down the tegflom Report 4b) showing how economic
impacts are spread across industries by NAICS sattosingle year. As with Report 4b,

results can also be isolated for construction, afjp@rs, contingent development, and market
access impacts, and impacts are shown in termsitpiu® Value Added, Jobs, and Wages. The
Aggregate Total view shows impacts aggregated ageggons and impact types. The radio
buttons allow you to toggle between region-spedcifipacts and total impacts for the combined
study regions. Use the controls at the top of tigego change the Results year --note that this is
not the same concept as the Analysis Year you fspeécin the Project page--, as well as the
Impact Type, or the Scenario displayed (for forecasdule subscribers). By clicking on the

gold text at the top of the report for differentds, you will generate pie charts displaying how
the specific economic impact measures are dispers&dNAICS sectors for the year you

specify in the report—once again, not necessdrdyAnalysis Year selected on the Project page;
but, if you select “Aggregate Graph” for Reportattthe Reports page, you will generate all 4
pie charts for the last year selected (the Analygiar is the default and will display unless you
specify another year).

Figure 43 - Report 4c: Total Economic Impacts by Idustry (Partial Sample)
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Figure 44 shows the chart that appears when yok ttie gold text “Business Output Chart” in
the title area of Report 4c.

Figure 44 - Business Output Chart from Report 4c

Report 5a — Benefit Cost Results by Mode

This Report displays an analysis of the Projech&ie’s benefits and costs. Benefits are shown
by source and by mode. Costs are shown by modiystsated by Figure 45. Figure 46 shows
the Benefit/Cost bar chart obtained from this Repgrclicking the teal text indicated in Figure
45. As with other TREDIS charts, this picture t@nexported using an image capture program.
The resulting PDF file can be used in documenth edtse, as the figures in this manual show.

In this report, the first table categorizes besdfito 5 types: Monetary Traveler Benefits
(including savings on Vehicle Operating Costs amdeTsavings (due to reliability)), Non-
Monetary Traveler Benefits (including Value of Reral Time (due to reliability), improvements
in Safety, and Additional Consumer Surplus), SavimgShipper/Logistics Costs, Business
Productivity, and Social and Environmental Benefithiese Benefits are displayed individually
by mode and trip purpose. A pie chart of theseci&al Benefits” can be produced by clicking
on the “NPV Distribution Chart” link below this tedbo The second table displays various costs
by facility type. These costs include: startuptspannual operating and maintenance costs, the
residual value of the side, and the net total coktse project. The third table shows various
efficiency measures, including: Present Value aiddi Stream, Present Value of Cost Stream,
Net Present Value, and the Benefit/Cost Ratio. s€leasures are expressed in Traveler
Benefits, Full User Benefits and Total Societal &@&s. You can create a bar chart of these
benefits to cost measures by clicking on the “Bitt@&dst Chart” link below the table. The
fourth table shows wider impact measures includirgsent Value of Impact Stream, Present
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Value of Cost Stream, Net Present Value and Impast Ratio. These measures are expressed
in additional Gross Regional Product, Gross RediBnaduct and non-monetary traveler

benefit, and gross regional product and total nametary benefit. You can create a bar chart to
illustrate the wider measures of impacts to cogtslicking on the “Impact/Cost Chart” link

below the table.

This report can be viewed on a study area persgectifrom a national level perspective. The
National Perspective charts can be produced bkiofcon the Report 5a’s “National Graph”
link on the Reports page.

Figure 45 - Report 5a: Benefit/Cost Results by Mode
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Figure 46 - Benefit/Cost Chart from Report 5a

Report 5b — Benefit Cost Results — by Year

Report 5b shows the year-by-year breakdown of tbget Scenario's benefits and costs,
including undiscounted and discounted values. Tdpsrt is composed of three sections that
show impacts on a year by year basis of the proj€he first section shows the impacts of the
project on travel characteristics. Three categonighin this are vehicles, passengers and freight
and then each of them is further expressed in, tniples and hours of each. The second section
of this report shows the Present Value of the BeSé¢feam. The second section of Report 5b
contains the benefits included in Report 5a brakanyear-by-year and then calculates the total
discounted and undiscounted benefits. Likewisethird section of Report 5b breaks-out the
costs, impacts and benefits displayed in Repotb Bayear-by-year level.

Figure 47 - Report 5b: Benefit/Cost Results — by Yo
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Report T1 — Tax Impacts (optional feature)

Figure 48shows a project’s impact on government revenueluding toll orfare bo: revenues,
fuel taxes, and other taxasthe state, local and federal le. Revenues may be distinguist
by impact type or by year (or as a total-up over all yearsn undiscounted sum or discounti
PV) by using the dropdowrResults can be isolated for different impact typestudy regions

Figure 48 - Report T1: Tax Impacts

Report T2 — Public/Private Revenue and Cost -Sharing (optional feature)

This report summarizdsw costs and revenues rue toboth sides of a public/priva
partnership, and for the combined perspectAs shown in Figure 43he internal rates ¢
return and payback periods for each p

Figure 49 - Report T2: Revenue and Cost Sharing
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4.2 The Freight Module Reports

In TREDIS v3.7, Reports F1 through F6 are availdbtdreight module subscribers when all
study areas (set on the Project Page) correspor@iRdRegions or State totals. As is described
below, these reports combine default economic eaidHt flow data with project-specific
impacts.

Report F1 — Economic Flows

This Report (Figure 50) shows baseline data altmustipply, demand, and net production of
goods traded by your Study Region(s), as indichtegach region’s economic (input-output)
model. Itis important to note that all values stnewn in millions of dollars, and the goods are
shown categorized by the NAICS sector that proditceBhe values of the goods are broken
into 3 major analysis groups: Commaodity Supply, @urdity Demand and Net Production.
Commodity Supply and Commodity Demand of goodsdareled into 1) Self-Supply, or goods
consumed locally, 2) Goods Shipped Domesticallyn®rnational Exports and 4) a total of all
goods in that NAICS commaodity group. The Net Pian is a simple calculation of the
Supply of goods subtracted by Demand of goods.

Because this report shows “economic” trading, flatrgports and exports shown on this report
actually correspond to physical good movements.ekample, this report includes the value of
service sector trading (such as accounting) indysarea with clients elsewhere. These service
sector trading provides an important economic wathin the community and is an important
commodity to include in the economic analysis atle flows. The primary value of this report

is that it indicates the extent to which your stuegion(s) are dependent on imports or export
activity. This is summarized as Net Productiorgvei in the far-right column. Positive values
here indicate sectors that produce more than thegwmne; negative values indicate dependence
on imports from domestic or international sources.

Figure 50 - Report F1: Economic Flows
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Report F2 — Freight Dependency
Report F2 (

Figure 51) builds on the information shown in Rep€l to reveal your study area’s current
export base, and how this contributes to overalhemic activity by NAICS groupings. It
shows this through Outflow Analysis and Job Depende Outflow Analysis takes into
consideration the Relative Industry Concentrat®egional Supply and Demand Ratio and the
Net Outflow of a particular Commaodity from the regi If outflow is negative, this means more
of the commodity is being imported than manufaataed exported from the region. The third
column re-states net exports from Report F1 (faitpe sectors only). The Job Dependence
section applies a multiplier analysis of each NAk&®modity group to show, in the far right
column, the total employment in your study aregpsuted by positive net exports.

Figure 51 - Report F2: Freight Dependency

Report F3 — Supply Chain Dependence

Report F3, shown in Figure 52, provides a detdiiegkdown of total Output (sales), value
added, employment and wage income at the localogegitevel associated with the NAICS
code of each region in your project analysis. diéRult view of this report does not include
multipliers in the industry impacts. These caratlded by clicking the check box in the upper
right corner of the report. The default view aktheport also does not include any narrowed
searches to define your region’s supply chain. r@laee many aspects of the region’s supply
chain that can be modified by clicking on themhat top of this report, including: Trade Types,
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Trading Partners, Domestic Modes, Points of Entg/Enternational Modes, Commaodities.
When you select any of these supply chain factans,may edit which ones you will and will
not include. Available Trade Types are Internatoming and Outgoing. Trading Partners are
International and Domestic (you may select theargd narrow your focus). Available
Domestic Modes are Truck, Rail, Water, Air (whidgludes air truck), Multiple Modes and
Mail, Pipeline, Other and Unknown, and No Domestmde. The Region(s) of entry could be
one or many preset regions in the US. The samesai available as the domestic modes in
International Modes. If there are only a few indiigs that you are interested, you may select
them in the Commaodities link in order to unclutyeur results. Below these specifications on
how we will narrow our report’s results, there ighle to the right on the selected commodity
flow characteristics (average kton-trips, averages tper truck, annual truck trips (including
backhauls), average value per ton, and value aiarlows). Finally the last table in this report
shows the regions industry production related erg@ NAICS code classification including
economic impact effects to output (sales), valweddemployment and wage income.

Figure 52 - Report F3: Supply Chain Dependence

Report F4 — Freight Summary

Report F4 shows freight flows in terms of tonsuesadded or vehicles. Flows may be selected
by trading partner and direction of the trade fi@wch as: internal, import, export and
combined). You may select the same analysis caesgor this report as was the case in Report
F3. Although the variables “Annual Kton-trips”, iual Value”, and “Annual Truck Trips”
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were listed in Report F3, Report F4 now goes furtbdreakdown the totals provided in Report
F3 to a NAICS code level.

Figure 53 - Report F4: Supply Chain - by Commodity

Report F5 — Domestic Mode Split

This Report (Figure 54) indicates potential modé & a specific trade (including the trading
partners, commodity and direction of trade). T&pht is compared with the US Average in
order to show the potential trade diversion. Tdport can be focused on project, base or a
comparison of the two. You can also select the yea wish to analyze, the specific industry
affected and the variable for the report—weighn(aal kilotons), value (in million dollars),
mode split by percentage weight, mode split by @etage value, and the number of truck trips
per year. The default view of this report shovesgint flows of commodities within the study
region(s) by SCTG code and for the various modésaggart (truck, rail, water, air (includes air-
truck), pipeline, multiple/other/unknown modes, antbtal of all modes). These may be further
filtered by Trade Types (Internal, Incoming, Outyy), trading partners (you may select specific
regions internationally or domestic), ports of gfékit (you may select the region that functions
as the point of entry and exit for trade), andrimé¢ional modes (truck, rail, water, air, multiple
modes and air, pipeline, other and unknown).
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Figure 54 - Report F5:; Doestic Mode Split

Report F6 — Trade Flow Patterns

Finally, Report F6 shows how commodities flow eimgyleaving or remaining internal to your
study regions. As with Report F5, you may selbetdcenario, results year, industry type and
variable for which you wish to view the resultsowymay also filter out the trading partners,
domestic modes, ports of entry/exit and internaionodes. Commodities are divided into
SCTG groups and the data is viewed by internagriming, outgoing and combined.

Figure 55 - Report F6: Trade Flow Patterns
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5 TREDIS Data

This section describes data corresponding to a TTREDoject, Scenario, and Case, indicating
how each variable is used and, when necessaryiripawdata should be generated.

Before proceeding, however, it is important to rtb the data described here represents the
complete “menu” of input variables available tongseTREDIS is designed to be as
comprehensive and flexible as possible, and ittkkarefore accommodate a huge variety of
inputs. However, while a large number of datadedreavailableto users, very few of them are
actuallyrequired Thus,the vast majority of data fields in TREDIS may beftl blank

TREDIS can be used either as a comprehensive plgnool or as a back-of-the-envelope
sketch planning tool, but the level of sophisticatis left to the modeler’s discretion. Required
variables are identified in this section, alongwdiscussions of when variables may be left
blank. In some cases, data comes pre-loaded ilDTRbut can be modified. This is also
pointed out where applicable.

5.1 Project Data

The Project is the basic unit of a TREDIS analyesmn] is defined by five elements: (1) a list of
modes and trip purposes that are of interest tonibdeler, (2) one or more Study Regions, (3)
optional Linked Areas, (4) one or more Analysisié®s, and (5) a project horizon—that is: the
construction years, operation years, analysis yeastant dollar year, growth rate and discount
rate.

Mode / Trip Purpose Selection (required)

Different types of infrastructure projects affedtetent modes and trip purposes. TREDIS
allows users to focus on those that are of prinmagrest by selecting them as the first step of
the modeling process. The passenger-oriented naoikfeight-oriented modes listed here
come pre-loaded in TREDIS, although users are ovagtcained to this list:

Passenger Car
Passenger Bus
Passenger Rail
Passenger Air
Passenger Ferry
Truck Freight
Rail Freight
Air Freight
Marine Freight
Bike
Pedestrian

For each of the passenger modes listed aboveolibeving trip purposes are available:

On-the-Clock
Commute
Personal/Recreational
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Although the Bike and Pedestrian transportation esate only available as
“Personal/Recreational,” these can be changeceifritked Factors section for “Mode/Purpose
Alias” or can be added as a custom mode/purposkebyREDIS Staff. This is to reiterate that
while TREDIS comes fully loaded with a number ofdae and trip purposes, it is fully capable
of adding custom modes/purposes to fit the neediseafinodeler.

The mode/trip purposes selected for a Project hdaege bearing on the final results. Each
mode/trip purpose has associated with it a sigmii@mount of information in TREDIS. This
includes:

default values for how travel time and reliabilisymonetized (passengers and freight)
default values for vehicle operating costs

how costs and benefits are allocated to househbldsnesses, transport carriers, or
society at large

default commodity mix (freight modes), and

how industry costs and benefits are allocated asestors

When a mode/purpose is selected, this informasarsed to map changes in travel volumes and
performance for that mode/purpose to costs andfigres well as to economic impacts. As
such, it is advisable to be as inclusive as possiblen selecting them, as this will yield the most
complete picture of costs, benefits, and economacts for the project.

In addition to those listed, TREDIS offers two aduhal mode/purposes that can be customized.
These may be specified for any particular purpok® example, when trucks are being modeled
separately for delivery trucks, tractor-trailensgdonger combination vehicles. Similarly, these
may be used to model non-motorized modes (pedesiribicycle for commuting), or for non-
standard types of public transportation (high-spaddexclusive right-of-way buses, etc.)

If you need to set up custom modesntact TREDIS support staff for more informatidfie
will work with you to ensure that background daanitialized to match your mode’s economic
interpretation.

Study Region (required)

Each Study Region defines a geography for whichuiee would like detailed results, and taken
together, all regions outline the entire area tdrest. Many TREDIS reports allow you to
toggle between impacts for “region detail” and “eggated impacts”, where the latter combines
impacts across all Study Regions included in yaojdet.

Each Study Region may be a single county, an agtoegof counties, or an entire state. For
example, if modeling a city, you may want separaseilts for the central area (when it can be
isolated as a county) as compared to the subunhis case, your central city might be one
Study Region and the aggregated suburban counigrg be another. Similarly, you may be
interested in modeling economic impacts at the opelitan level and state level. In this case,
you would set up one Study Region including therapatlitan area’s counties, and another “rest
of state” Study Region with all other countieshe state.

Note that the number of regions included in thgdtaaffects the amount of input data needed
on the scenario page. See Figure 8 for instrustionhow to add a Study Region and assign
counties to it.
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Linked Area (required for Market Access impacts)

Assigning a Linked Area to a Study Region enalilesmarket access impact calculations for
that region. The Linked Area defines the exteraglon(s) that are directly connected to, but are
not within the study regions. The fundamental emids that the Linked Area is the place
outside Study Regiotihat becomes easier to getafier the transportation project is completed.
It may be selected as a single county or multiplenties, but may NOT be an entire state. For
example, if you are modeling a highway expansiauyryinked Area might be defined as the
counties on each end of the corridor just beyond yarisdiction. For a rail project, you might
define the Linked Area as the rail’'s primary teragnfor an air project, you might use the most
common origin and destination counties. If youwject has more than one Study Region, they
may be linked to each other (Region B can be Registinked area, and Region A can also be
Region B’s linked area). For example, if you arelging a corridor between a city and a
suburban, the city would be one region and the d#lmuarea connected to that city would be
another region. These can be linked areas whecoitiglor could facilitate the concentration of
trade or jobs could potentially go from one to tikeer due to ease of access or increased land
development opportunities.

The Market Access module in TREDIS is configuredperate at the county level. As will be
discussed, many of the variables used by this necald based on travel times from a
population-weighted county centroid. If more tlware county is included in a Study Region,
then TREDIS estimates market access based on atedigverage of their accessibility
properties. Because of this, avoid using the Maflceess module for Study Regions larger

than two or three counties (and entire states);j®peeferred. To disable market access impacts,
simply leave the Linked Area for that Region empty.

Study Period (required)

Study Periods are unique time intervals of inteireshe analysis. Examples are “AM peak
period,” “average weekday,” or “summer season.”sMgsers will only need a single period, but
more may be used to obtain additional resolutiomfthe results. TREDIS assumes that all time
periods combine to account (exhaustively) for atiial travel. Thus, if only a single time

period is defined, all inputs are interpreted amtal”. Because of this, when entering Scenario
travel dataall travel volumes must be annualizelflyou use more than one Study Period, it is
convenient to name these periods by the time pefgod want them to represent, to remind you
to input the associated data with the correct perio

A few examples will help explain the Study Periathcept. If your Project is considering the
impact of an investment in a congested metropoétaa, you may have data describing daily
peak vs. off-peak travel volumes. In this case, would add two Study Periods, and then
annualize all of your daily travel data (trips, VMdnd VHT) before loading it into TREDIS
Scenarios.

As another example, consider a multimodal freigittidor where select mountain roads are
closed during winter months. You may have avedaly rail and truck volumes for each of
these periods. In this case, you would add theseStudy Periods to your Project and scale the
daily travel volumes so as to account for all alhtizevel.

Not to be confused as “Project Period,” the Anayé&ear, the Construction period, the
Operation period, and other Project-level paramesarch as the constant-year dollars, are set in
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the lower section of the Project page and are densd the “Project Horizon,” which will be
discussed next.

Construction Period (required)

The Construction period covers the time span ovechwinfrastructure is built or other capital
investments are made, and it is defined by a g&at and end year. Unless otherwise specified,
TREDIS assumes that each year the constructiongspans is a complete calendar year and
that total construction spending is allocated eyenkr the Construction period. More detailed
year-by-year construction spending can be addetk efoject Phase-In Detail(see Figure 10)
to bring up an editable table, where values areredtas percentages of total construction cost.
Note that the Construction period correspondsit@irmproject spending, and does not include
operations and maintenance; this on-going spendimgorporated elsewhere. Whenever the
Construction start or end year is changed (see&®@dor instructions on how to do this),
TREDIS automatically recalibrates how impacts Wwél phased in over time. These factors can
be viewed and changed if desired.

Operation Period (required)

The Operation period defines the time span oveclwiravel costs and benefits are estimated, as
well as contingent economic development. It israief by its start year, end year, analysis year,
and the underlying growth rate of travel demane &gure 9). Once again remember that all
“years” are calendar years (assumes January thidagémber).

Generally, the Operation period start year is@¢é¢ Construction end year. This means that
project benefits start phasing in as constructimatsewhich is appropriate for most single-project
TREDIS applications. However, the Operation stagr can be set to the year following the
construction end year. This would be approprigat®r example, construction is expected to end
late in a calendar year, so no significant benefiesexpected that year.

In some cases, the Operation period may overlagémstruction period — for example, if the
build Scenario describes a statewide travel plah many construction projects that finish at
different times, or if you are modeling divertedffic flow during construction. In these cases,
the Operation period start year may be set to aenwith the Construction start year or at any
other year during construction.

In TREDIS, the Analysis Year corresponds to the yeawhich you are inputting travel data.
For example, if you are using a travel demand mtalektimate future travel demand, then the
Analysis Year should match the travel demand medature analysis year. The Operation end
year may be set to any year equal to or greaterttt@Analysis Year. This, with the Operation
start year, determines the period over which bénafe estimated.

Figure 56 demonstrates how the Analysis Year rel@¢he Operation start year and end year.
In this example, The Operation start year is s@i¢oConstruction end year, and benefits begin
at that time (reflected by the reduced travel ctimtSBuild” vs. “No-Build”). The Operation

end year is set to a few years after the AnalygiarY Note that the Construction Period, the
Operation Period, and the Analysis Year are s@teaProject level, and so all Scenarios and
Cases under that Project are phased in at the Isdese
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Travel
Costs

Figure 56 - Graph Comparing Build and No-Build Scemrios

Because the transport data provides only a “sna&pehtravel data at the Analysis Year,
TREDIS provides a mechanism for phasing in impémtsther years relative to the Analysis
Year. The default phase-in rate is calculatedgithe variablélravel Growth Ratewhich

defines the background growth in travel demand tweentire operations period. For all years
in the operation period, the default scaling faétorthat calendar year is calculated as

1"l

Note that for calendar years before the analysas, he scale factor is less than 1, indicating
that benefits are estimated to be less than tHgsasmgear. When the calendar year equals the
Analysis Year, the scale factor is equal to oner dalendar years after the Analysis Year,
benefits are estimated to be greater than thodeedknalysis Year. When the Construction
period overlaps the Operation period, the scal®fas further reduced by the fraction of the
construction budget left to be spent.

The default phasing in of contingent developmeiatise® determined by the Operation start year
and end year. TREDIS assumes that 100% of comtirtgelopment is realized in the
Operation start year, and continues throughouetttiee Operation period.

The default values for Construction phase-in, Og@ngphase-in, and contingent development
phase-in may be overwritten by clicking Project $thm Detail (see Figure 10) and updated in
the input table. Note, however, that these areraatically recalibrated after an update of the
project timing variables (Construction start or gedr, Operation start or end year, Analysis
Year, or travel growth rate). So, if you make ahgnges to these variables, you will need to go
into the Project Phase-in Detail and readjust tmestruction spending, operation benefits and
contingent development benefits.

Fixed Factor Data (default values supplied by TREDI S)

Fixed Factors are a set of underlying default patans used to calculate project impacts and
estimate benefit/cost metrics. They are “fixedtdngse they apply to all Study Regions, Periods,
and Scenarios in a TREDIS Project. While they‘fixed,” they can be edited as needed for a
seamless analysis. The tables are accessed feobottom of the Project page as shown in
Figure 57.
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Figure 57 - Pull-Down Menu of Fixed Factor Tables

The Mode/Purpose Aliasble governs the naming conventions you seti@Project. This

table contains the fixed naming conventions amalalyou to change the mode, facility, and
purpose aliases as well as the short (or abbreNistzsion of the mode and purpose aliases you
wish to use for your project analysis.

Other Fixed Factor variables fall into a numbecategories (each with its own input table):

Time Value Factors

Per Vehicle Cost Factors

Commodity Value Factors

Industry Forecasts Table

Useful Life Factors

Fuel Tax Inputs (Finance module only)

Fixed Factor data comes pre-loaded in a standa&EDIR analysis, but may be overwritten.

(See the documemtata Sources and Default Values for Multimodal Tjaortation Studiefor
reference information on default values.) All doalues should correspond (be normalized) to
the choice of Constant Dollar Year.

Time Value Factors these are cost factors associated with trave {(VHT, passenger-hours,
or freight ton-hours). They work in concert withvel demand characteristics data to estimate
travel time cost levels (for each Scenario). Nb# each factor has a different unit.

Crew Cost Factor ($/hr per crew member)he wage rate for a vehicle’s operator or
crew member. When a vehicle has multiple operdeorsirplane or a ferry, for
example), it should be interpreted as the averaagevior the entire crew.

Passenger Cost Factor ($/hr per occupanthe opportunity cost of the average
passenger’s time. Note that for passenger cagritier should be counted as a
passenger. Bus drivers and train operators anetedas crew members. These crew
members will be functioning as a crew whether tamtis full or less than half full.
However, every person in a vehicle is a potentiafed or passenger of another mode and
therefore, the driver of the car is classified m®ecupant.

Freight Logistics Factor ($/hr per tor) the opportunity cost of freight’s travel timesrp
ton. This may be interpreted as the marginal (fgpeost of a late delivery, averaged
across all commodities used on that mode, anditrecdude costs to shippers and
receivers (inventory or production scheduling coasswell as carriers (dock handling).
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Buffer Time Cost Factor ($/hr per vehicle-trig¥or car and truck trips, buffer time is the
extra time by which a vehicle-trip must pad itsesbile to account for travel time
variability. The buffer time cost factor refled¢tse opportunity cost of this time. Because
it is monetized on a per-vehicle basis, it shoalptare average passenger occupancy (or
average freight occupancy for trucks). This factm also be used to monetize transfer
and wait time for passenger transit modes.

Per Vehicle Cost Factorsthese are cost factors primarily associated trétbel distance
(VMT), and they fall into three categories (1) v&@hioperation costs, (2) accident costs, and (3)
emissions costs.

The three vehicle operating cost factors work imd&an to estimate vehicle operating costs,
including fuel and oil consumption, tire wear, namance, and depreciation:

Vehicle Operating Cost ($/mile, free-flow}the average per-mile cost of vehicle
operation for uncongested network travel.

Vehicle Operating Cost ($/mile, congestedhe average per-mile cost of vehicle
operation under congested conditions. For hightneayel, congestion is defined as a
volume/capacity ratio greater than 0.9 .

Vehicle Operating Cost ($/hr, congested or idtdhe per-hour cost of a vehicle sitting at
idle, in a queue, or traveling in highly congestedditions (for road modes, congestion
is defined as volume/capacity ratio greater th&. 0.

All three measures are provided because quantitypggating costs is done differently mode-to-
mode. As a simple example, the cost of most roade® is easily estimated on a per-mile basis,
while air and marine modes are typically estimated per-hour basis. The following rules
explain how to set these three variables for dfiémodes, or to estimate operating costs in the
desired way:

If you set bottb/mi (Free-Flow)and$/mi (Congestedp zero then TREDIS will use
VHT onlyto estimate vehicle operating costs. This isdiiault setting for all air and
marine modes.

If you set only$/mi (Congestedp zero, then TREDIS will calculate vehicle oparat
costs usindpoth VMT and VHT(but not fraction congested) and return the greaitthe
two. This is the default setting for passengerfagight rail modes.

If you set$/hr (Congested or Idlgp zero, then TREDIS will uséMT and fraction
congestedariable to estimate costs.

If you enter values for all three factors, then TRE& uses a decision rule, where if VMT is
nonzero, then that is used (with fraction congesieé@stimate costs; if VMT is set to zero but
VHT is positive, then VHT is used to estimate coskhis is the default option for passenger car
and freight truck modes. [Note: this decision mvkes introduced so that, for sketch planning
purposes, it is possible to estimate vehicle opeyatost savings based on VHT savings only for
highway modes.]

The next group of factors is used to estimate gaf@pacts:

$ per Fatality Accident this and the following two variables may be ipteted as the
monetized average social cost per accident
$ per Personal Injury Accident
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$ per Property Damage Accident

The final group of per-vehicle cost factors is usedstimate environmental costs, on either a
per-mile or per-hour basis. As with vehicle opeigtosts, the three variables work in tandem
to estimate costs and the decision rules as totheyare used is the same as vehicle operating
costs.

Environmental Cost ($/mile, free-flow)the average environmental cost of one vehicle-
mile in uncongested network conditions.

Environmental Cost ($/mile, congestedhe average environmental cost of one vehicle-
mile in congested network conditions. For highwrayel, congestion is defined as a
volume/capacity ratio greater than 0.9.

Environmental Cost ($/hr, congested or idiethe average environmental cost of a
vehicle sitting at idle, in a queue, or travelinghighly congested conditions for one
hour. For road modes, congestion is defined aduame/capacity ratio greater than 0.9.

Commodity Value Factors (Commodity Fixed Factors)

Commodities have varying cost sensitivities to gescounting for spoilage, just-in-time
manufacturing processes, and time-sensitive né¢ails. For each commodity, this table is used
to identify the opportunity cost of each commodtgiative to the average Freight Logistics
Factor (described above under Economic Value FactorREDIS has a set of default values for
each commodity; however, you may change this viflyeu have data of your own you would
like to use. For example, if the opportunity clostthe average ton is valued at $0.50 per hour,
and a specific commodity is estimated to have grodpnity cost of $2.00 per hour, set the
relative cost factor to be 4.0 for that commodity.

Industry Forecasts

This table shows default forecasts (from Moody®)both employment and value added. Users
can overwrite this default data by editing the ¢adnh-screen or pasting new values from a
spreadsheet. Note that all the values in thigtal# shown as indices relative to the base data
year (2008 in TREDIS v3.7) for each NAICS industector in every year (construction start
year — 30 years of operation years) for each regigour study. As such, if employment is
expected to grow from 1000 jobs in 2008 to 300G jimb2040, then the 2040 value should be
entered as 3000/1000 = 3.0. Clicking the buttoelt®d Default Forecasts” discards any
modified table values and reloads the default data.

Useful Life Inputs

For each of the construction categories availablEREDIS, the Useful Life Inputs table is used
to indicate its service life — that is, how long tiacility is expected to be in service before
needing to be rebuilt. These are used in benesit/analysis to establish a residual value if the
analysis period is shorter than the facility’s ested life and may be modified to your particular
environment. For example, if a TREDIS Projectasigp with an operation start year of 2010
and an operation end year of 2030, any facilityhwituseful life greater than 20 years will
generate a residual value on the benefit/cost aisalgport page.

Fuel Tax Inputs (Finance Module Only
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This table shows the default rates of fuel consuwngtased on congestion levels and the State
and Federal Fuel Tax rates. The average fuel copison is based on the average number of
gallons used per mile in a traffic free flow siioat congested, and congested or idle traveling
conditions. For highway travel, congestion is defl as a volume/capacity ratio greater than 0.9.
The State and Federal Fuel tax rates ($/gal) isthas 2009, but may be modified if you are
interested in showing the economic impacts of mgisir lowering the fuel tax.

5.2 Scenario Data

Scenario data describes cost, travel characteyistiad other characteristics alternative policy
proposals within a single Project. As discussefigntion 2, there may be as many Scenarios as
desired in a Project, but at least one of them Ish@iflect a “baseline” or “do-nothing” option.
This serves as a reference point for estimatingscbgnefits, and economic impacts.

Scenario data falls into three categories:

Cost Inputs
Startup Construction Costs
Annual Cost Components
Cost/Revenue Sharing (Financial Module only)

Travel Inputs
Travel Demand Characteristics
Accident Data
Commodity Mix Detail

Other Inputs
Market Access
Contingent Development

Another Option is to use the Direct Travel Cost Dide.

Startup Construction Costs (optional)

These inputs describe project costs associatedoitbtruction or implementation. Costs are
broken into six categories, and also by the typkadafity being constructed (road, rail, air,
marine) for each scenario:

Property Acquisition- for example, right-of-way purchases or easements
Engineering and Desigh these are the soft costs of construction, inalyigilanning,
analysis, legal, architectural, engineering, arsigrework.

Right-of-Way (paving, rails} these costs involve earthmoving, grading, dranagd
paving. For railroads, this includes all expendituon the laying of rails; for airports,
this includes runway construction.

Transport Structures (bridges)this category includes the construction of rbadges
and flyovers, railroad bridges, and marine docks
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Terminal Buildings and Equipmentfor example, operations offices, maintenance
facilities, airport terminals, or storage buildings

Vehicles- for example, the acquisition of rail cars andieas, ferries, airplanes, barges,
or maintenance or service vehicles

Note that costs may be entered for all Scenamad ding the “No-build” or Base Scenario. If
any costs are entered in the No-build Scenarim timty the cost difference (“Build” vs. “No-
build”) is used to estimate construction impactsti@ denominator of the benefit/cost ratio).
Each of the cost types listed translates into gifieeconomic impacts based on the industrial
sectors that they affect and for which modes tlgitiais being constructed.

Annual Operations and Maintenance (Cost Components — optional)

These are ongoing costs that continue after castg&ruis complete. As with start-up
construction costs, they may be left blank (forSaknarios) if not included in the specific
analysis. TREDIS has inputs for two types of onga:osts:

Ongoing Operations- for example, cost related to transit servicerafpen, highway toll
collection, systems operation, or incident managgme

Maintenance & Rehabilitation for example, crack repair, repaving, or vegetati
control; also includes vehicle servicing.

Cost & Revenue Sharing (Finance Module Only)

The Cost and Revenue Sharing table is the prinmnytitable to the TREDIS Finance Module.
This table allows users to specify how project @std revenues are distributed between public
and private agencies. For each type of projedt@mosevenue (listed below), the table shows the
derived amount (if applicable), then provides inypariables to assign the value on a fractional
basis between the public sector and private sector.

Project Costs
Capital Costs ($m total for Construction Pericdjhe cost amount shown is derived
from the Startup Cost Component input table
Operations Costs ($m/yr for Operations Periedhe amount shown is derived from
the Annual Cost Components input table
Maintenance Costs ($m/yr for Operations Periedjie amount shown is derived
from the Annual Cost Components input table
Lease/Contract Costs ($m/yr for Operations Periedhe cost amount should be
entered alongside the fractions public and private.

Project Revenues
Toll Revenues ($m for Analysis Yeartthe revenue amount is derived from the
Travel Demand Characteristics input table
Lease/Contract Revenues ($m/yr for Operations Eigrche revenue amount should
be entered alongside the fraction public and peivat

Note that, as with cost tables, inputs for the eost revenue sharing table are specified for all
Scenarios (including no-build). The ultimate FioeaModule metrics (return on investment,
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payback period) are based on the net differenciegelea costs and revenues for the Case
Project Scenario vs. Base Scenario (“Build” vs. “blold”).

Travel Demand Characteristics (select values requir  ed)

The travel demand characteristics table contairth@blariables describing the quantity and
quality of travel for each Scenario, Study Regidtudy Period, and facility/mode/purpose. This
table is the only table in TREDIS that should netidft completely blank. All input variables
are listed here, followed by a description of hbmste work with other inputs (including fixed
factors) to estimate travel costs (and benefits):

Period Vehicle-Trips (required} This variable shows the number of vehicle tnpsne
year and is used to calculate toll costs and buffez costs. If the Project has only one
Period, then this variable is interpreted as antryad; if multiple Periods are included,
then for a single Study Region, all periods shauloh to annual trips on the facility or
network. As such, daily travel figures need taberopriately scaled. For example,
convert “average weekday” values to annual valyesibltiplying them by 260 (52
weeks x 5 days/week).

Period VMT (required}- This variable shows the average number of mitageted by
vehicles in the specified period and is used toudate accident costs. It can also be used
to calculate vehicle operating costs and enviroriai@osts, depending on how vehicle
cost factors have been entered (see Fixed Factar Biacussed earlier in this section).

As with Trips, Vehicle Miles Traveled (VMT) shoul# annualized so that for a single
Study Region, all periods sum to annual VMT.

Period VHT (required}- This variable, Vehicle Hours Traveled (VHT)used to

calculate passenger time cost, crew time costfranght time cost. It can also be used to
calculate vehicle operating costs, depending on Vethicle cost factors have been
entered. (See Fixed Factor Data, above.)

Fraction Congested (optionah this variable captures the fraction of all tlafaecording

to mode, purpose and scenario of that row) sulbgecongestion. For highway modes, it
should be calculated as the fraction of VMT subfed volume capacity greater than
0.9. Note that the value should be entered aacidn (not a percent), so values must lie
between 0 (no congestion) and 1 (pervasive corgggsti

Buffer Time — Hours per Trip (optionab)this variable is used to capture the cost of
travel time variability. Unreliable travel timeause travelers to make early departures to
“buffer” against potential delay. TREDIS uses tlomcept of Buffer Time to capture this
effect. Itis defined as the extra scheduling t{mehours) required to ensure an on-time
arrival every 19 out of 20 vehicle-trips (95 pemeriFor example, if a sample trip takes
30 minutes on average, but 1 out of every 20 dagkés 45 minutes, then the buffer

time is 0.25 hours (15 minutes). If you do notéavormation about buffer time,

TREDIS can estimate this for you (click the box nex‘Buffer Time Per Trip” at the top
right of this scenario page) based on your inpoitSfips, VMT, VHT, and fraction
congested. Note that TREDIS can calculate thzrmétion for you road modes only.
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Average Crew Members per Vehicle (optiorathis variable is used together with VHT
to estimate crew time cost. It is typically zeoo passenger cars, but nonzero for trucks,
buses, and heavier modes - rail, air, and maramsort.

Average Vehicle Occupancy (optionaljhis variable is used together with VHT to
estimate passenger time cost. For passenger &ghilck driver should be included as a
vehicle occupant—because each person in the egpoasential operator or if the driver
were to take public transportation one more occusaadded to that mode and taken
from the passenger car mode. For bus, passenh&ir&ransport, and water transport it
is equivalent to average vehicle ridership, arwit be used to capture mode shift to or
away from transit when trips or VMT does not change

Freight Tons per Vehicle (optionabthis variable is used together with VHT to estien
freight time cost. It is the average amount ofhtmye that each mode carries and should
reflect freight loadings for all commodity shipmerity that mode. The commodity mix
input values are used to allocate this averagargaatross commodities for this
mode/trip purpose. Note that for air and watemgpeort, and even passenger travel may
carry some freight.

Toll Charges per Trip (optional} the average amount of tolls for passenger cats a
trucks per trip, this variable is interpreted aatrof-pocket user fee, and it might
include fixed tolls, congestion pricing, or weidbdsed fees (for trucks). For other
modes, tolls are interpreted as fares to passe(gefreight for freight-only modes).
Because TREDIS is vehicle-based, these fares sltouldspond to estimated vehicle
occupancy. For example, a bus system with avexageal fare-box revenues of $1
million and 10,000 annual vehicle-trips should aseaverage toll figure of $100/vehicle-
trip.

Origin Destination Patterns (required)these last four variables are used in tandem to
perform two functions. First, they determine thaction of travel-related benefits that
accrue to residents and businesses inside the sggahyn. Second, for freight modes,
they are used to match commodity costs to indssb@sed on whether the commodities
are being imported or exported. Incoming freigiptstare matched to industries thiae
the commodity being shipped; whereas outgoing &iesmatched to industries that
producethe on-board commodity (internal trips are spditibieen users and producers).
These variables are a percentage of the totalanpgssach mode should equal 1 when all
four trip types are summed. The four variables are

- Fraction of Trips: Internal

- Fraction of Trips: Incoming
- Fraction of Trips: Outgoing
- Fraction of Trips: Through

Accident Data (provided and optional)

TREDIS uses accident data to determine differenceafety costs among scenarios. For
example, it will capture the benefits of a projgtenario) designed to improve the safety of a
road or corridor, by reducing accident rates ordeat severity. Note that this table is
automatically populated with default factors by TIRE. If you do not wish to model accident
costs, it is important to set the table (or anglemmode/purpose) to zero. Accident rates are
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entered per 100 million Vehicle Miles Traveled (VIMfaveled (by mode/trip purpose), and
they are categorized by severity for each Regi@hSuenario:

Fatality Accident per 100 million VMT
Personal Injury Accident per 100 million VMT
Property Damage Accident per 100 million VMT

Commodity Mix Detail (Freight Mix (required for fre  ight modes))

These inputs are used to allocate average commioditiyngs entered in the Travel Demand
Characteristics table to specific commodities thar ultimate purpose of determining how costs
(and benefits) accrue to the producers and consuofi@ommodities. The commodity mix table
is initialized based on average flows (by mode)yfour Study Region’s state. In practice, the
mix typically only needs to be specified for freigbcused modes, but all are shown to allow
users the ability to customize modes as needed.

Market Access (provided)

The Market Access module estimates how transporntatystem changes affect the region’s
economic geography — i.e., how the region’s econonpyoves if businesses have better access
to labor, customers, suppliers, and internatioralkets. For any Study Region with Linked
Areas, Market Access data comes pre-loaded incath&ios. For each Study Region,
accessibility is measured by the following variable

Market Size:
Local Market Size -Access to Population within 40 minute drive
Regional Market Size Access to Employment within 180 minute drive

Activity Level:
Average daily take-offs and landings at the nedoestl airport

Access to International Gateway:

Average drive time to the nearest intermodal trartsgion terminal (air, rail, or marine)
Average drive time to international gateway (engetinational border for roads or an
international airport)

Each of these variables separately contributestimates of business attraction and productivity
impacts, so any combination may be utilized basethe needs and capabilities of the TREDIS
user. Each variable is described in greater dietdiiie following paragraphs, including tips on
how to estimate these using your own travel mod&lI&:

Local Market Size (population within 40-minute @rivme)— This variable corresponds to the
population accessible within a 40-minute drive tiimegn the average business within the Study
Region. In practice, it can be estimated baseskon-trees from a “representative origin point”
using a highly disaggregated travel model (for epd@mat the Census Block Group or smaller).
Using this method, all “destination” zones whoseta@ds can be reached within this 40-minute
threshold will be summed to provide a total figuiighe “representative origin point” should be
selected to reflect the “average” study area. lkhisan employment- or population-weighted
centroid could be used, or a point could be magsallected near the central business district.
In cases where the travel network is subject t@estion, this accessibility measure should be
calculated to reflect a.m. peak-period travel times
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Regional Market Size (employment within 3 houreltitne)- This variable is similar to the 40
minute population variable described above, extteptirive time threshold is 180 minutes, and
the destination variable to be summed is employmelatwever, because the threshold is much
greater, it may be calculated using models witlh@rgr spatial resolution. (In many areas of the
U.S., counties are sufficiently small to get a ogwble measure for this variable.) As before, the
value reflects an average for the entire Study &egnd therefore the “representative point”
may be selected as the population- or employmerghied centroid, but the selection of the
“representative origin point” is not as sensitiveeause of the scale issues. In cases where the
travel network is subject to congestion, valuesuthoorrespond to average mid-day off-peak
travel times.

Activity Level (annual operations) This variable only applies to airports, andeet$ the total
number of takeoffs plus landings per year at theasd facility with air-carrier traffic

Average Drive Time to Terminal (minutesThe Market Access module estimates the benefits
from better access to three types of facilitielenmodal rail facilities, airports, and marine jgort
In each case, the travel time is interpreted amvamage across all business in the Study Region.
In practice, it could be estimated several waysStudy Regions close to or containing one of
these facilities, the value could be an employnvegighted average travel time from each travel
zone to the destination facility. For faciliti¢sat are farther away (as is typically the case for
marine ports), a single travel time, based on eesgmtative point set by the user, may suffice.
In all cases, the travel time should reflect averagels of congestion across network routes to
the facilities.

Average Drive Time to International Gateway (mis)ite This category includes travel time to
land borders and airports with international cotioes. The land border access variable reflects
the average drive time (under average congestinditons) from businesses within the Study
Region to the closest available Mexican or Canald@der station with truck or rail freight
processing. The air gateway access variable teftae average drive time (under average
congestion conditions) from businesses within thdysarea to the closest available airport with
scheduled international flights. As with the ottrawvel time variables, each of these can be
interpreted as an average for the Study Regiohey may be estimated as a single origin-
destination travel time using a “representativenfjoi

Contingent Development (optional)

When Scenarios have expected economic developimanstcontingent upon transportation
investment, these direct impacts can be includguhetof the economic impact assessment by
adding these impacts into the Contingent Developr8eanario inputs for each Region, Industry
and Scenario. Industry impacts may be enteredlas utput) in $millions or as employment
as the total number of jobs added. Impacts madded to any NAICS industry grouping.
These impacts are assumed to be nef newach Study Region. Changes in household
spending may also be entered as industry outpa (al$millions). These input options are
summarized as follows:

Industry Output

! “Net new” impacts are adjusted for crowding-odeefs. For example, if retail development is expécone can
expect some of the sales at the new site to coitte axpense of existing retail establishmentstémtalsewhere in
the Study Region.
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Industry Employment

Note that contingent development may be enteredlf@cenarios, including the no-build
Scenario. Total economic impacts are based ondghehanges between Scenarios for a single
Case.

Direct Travel Cost Override

This input table can be used to directly input étasosts instead of entering the details for the
Travel Demands Characteristics, Accident Data amchiGodity Mix Detail input tables. The
inputs are as follows:

Passenger Cost

Crew Cost

Freight Cost

Reliability Cost

Vehicle Operating Cost
Toll Cost

Safety Cost
Environmental Cost

All of these costs can be entered for each Re@oanario and Period, by the Mode/Purpose.

5.3 Case Data

After all Scenarios are defined, the last step tee@dtaining results is to create and define a
Case. A Case is created by selecting two Scentricsmpare: one reference (or do-nothing)
Scenario and the other reflecting the investmeipioticy change. All results reflect changes in
travel patterns and other inputs between theseSvemarios. Note that while you may consider
multiple alternative scenarios, you will need teate multiple cases to do this; where a case
should always include the one reference and orenaliive investment or policy change.

Trip Balancing (optional)

Once the case is defined, users have the additigmi@in of accounting for the source of travel
demand change between scenarios. For each modepapdrpose, five input variables are
available to assign the source of travel changes:

Change in Passenger TripsShows the difference in passenger-trips betWweerject”
and “No-build” scenarios for each combination ofdaptrip purpose, region and period.
Change in Freight Ton-TripsShows the difference in freight ton-trips betwee
“Project” and “No-build” scenarios for each comiina of mode, trip purpose, region
and period.

Fraction diverted from mode in model [default=1ffor a single mode/purpose, this is
the fraction of change in passenger-trips or frieigh-trips that is diverted from (or to)
another mode included in the TREDIS Project.

Fraction diverted from mode or region outside mddefault=0]. For a single
mode/purpose, this is the fraction of change irseager-trips or freight ton-trips that is
diverted from a mode or region niatluded in the TREDIS Project.
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Fraction induced (latent demand) [default=0for a single mode/purpose, this is the
fraction of change in passenger-trips or freighttiaps that is induced from latent
demand.

Why trip balancing is necessary (and which variablassign changes) can be illustrated by a
few examples. Consider a simple highway lane witdgrwhere the purpose of the project is
congestion-relief. If the volume of travel (measiiin passenger-trips and freight ton-trips) is
the same in the “build” and “no-build” Scenaridsem benefits are calculated by TREDIS in a
straightforward manner as the difference in travetsts between Scenarios. On the other hand,
if travel increases (say, by 10%) in the “build’e®ario, then a straightforward difference in
travel costs cannot be calculated (because thegba@velers is different between Scenarios).
In this case, the modeler should determine thecgonirthat growth. If it is being drawn from a
parallel facility not analyzed in the model (perbd®ing diverted from the next county or state),
then the variabl&raction diverted from mode or region outside masleduld be set to 1 (and

the others zero). If, on the other hand, it iedatned that the growth was induced, then the
variableFraction induced (latent demandhould be set to 1 (and the others set to zero).

As another example, consider a new commuter ral liit would be expected that between the
“no-build” and “build” Scenarios, rail ridershipdreases while passenger car trips (and possibly
vehicle occupancy) decline. If the increase ihpassenger-trips is perfectly offset by the
decline in auto passenger-trips, then these twoesade “balanced”, and the change in both of
these modes should be assigned a 1 in the vafabttion diverted from mode in modgThis

is the default setting.) If, on the other han@, tmode shift is not balanced — that is, the growth

in rail passenger-trips is either greater tharess than the decline in auto passenger-trips — then
the modeler should determine the source of theepisncy and assign the changes using the
appropriate variable.

Note that in all cases, travel demand is measwsgrhssenger-trips for passenger-focused modes
and ton-trips for freight focused modes, and thatlogic for balancing freight trips is the same

as for passenger-trips. Also note that the sooffchange may be fractionally assigned to
multiple variables, as long as the total (acrossthw) equals 1. For instance, if a new

commuter rail line is built and commuters who naltyndrive from out of the region into the

city center decide to drive to the rail terminugl @ommute in from there, then those passenger-
trips would be “latent demand.”
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Appendix A: TREDIS Sectoring Scheme

NAICs
Sector(s)

111
112
113
114
115
211
212-213
221
230
311
312
313
314
315
316
321
322
323
324
325
326
327
331
332
333
334
335
336
337
339

Description

Crop Production

Animal Production

Forestry & Logging

Fishing, Hunting & Trapping
Support for Agriculture & Forestry
Oil & Gas Extraction

Mining & Support Activities
Utilities

Construction

Food Products

Beverage & Tobacco Products
Textile Mills

Textile Product Mills

Apparel Manufacturing
Leather & Allied Products
Wood Products

Paper Manufacturing

Printing & Related Support Activities

Petroleum & Coal Products
Chemical Manufacturing
Plastics & Rubber Products
Nonmetallic Mineral Products
Primary Metal Manufacturing
Fabricated Metal Products
Machinery Manufacturing
Computer & Electronic Products

Electric Equipment, Appliances, etc.

Transportation Equipment
Furniture & Related Products
Miscellaneous Manufacturing

NAICs
Sector(s)
Cont'd Description
420 Wholesale Trade
441-454 Retail Trade
481-487 Transportation
491-493 Mail, pagkadelivery & warehousing
511 Publistpiindustries (except Internet)
512 Motion Picture & SouRdcording
513 Broadcastfin
514 Internet & data process svcs
521-523 Monetary, Financial, & @réctivity
524 Insurance Carriers & Relativities
525 Funds, Tr&sBther Financial Vehicles
531 Real Estate
532 Rental & Leasing Sees
533 Lessors of Nonfinahbitangible Assets
541-551 Professid®eikntific, Technical, Services
561 Administrative & Support 8my
562 Waste Management & Retien
611 Ediicaal Services
621-624 Health Cafokial Services
711-713 Amusement & Ration
721-722 Accommodafi&ating & Drinking
811-812 Repairjitlnance, & Personal Services
813 Religious, €jurofessional, Organizations
814 Private Housshold
920 Government & nonl®#
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Appendix B: Glossary

Acronym or Definition
Expression

Case A comparison of two selected Scenarios

FAF Freight analysis framework

FF Free-flow

GRP Gross Regional Product

LEAP Local Economic Assessment Package - Softpackage used to
model market access impacts and comparative growth

Linked Area external region(s) that are directlpmected to, but are not within
the Study Regions

NAICS North American Industry Classification System

NPV Net present value

PDF Portable Document Format

Period A time period specified at the Project ledeffined solely by its
travel demand characteristics; multiple periods fmaysed to
model differences in peak vs. off-peak, or seasdiftdrences
resulting from road closures

Project [Always capitalized] the major unit of a EBIS analysis defined
by certain parameters being held constant. Ith@as$ollowing
features: (1) the geography (Region) is constaet the entire
analysis, (2) all Scenarios within the Project htheesame time
horizon (that is, the same Construction Period@pdration Period
as well as the same Analysis Year), and (3) cepgarameters, sucl
as the discount rate, are “fixed” across Scenaviosn they are
being compared.

Report Results of a TREDIS analysis presentedtaila or series of tables

Scenario Within a TREDIS Project, alternatives sastBase (no-build) and
Project (build) Scenarios that may be compared

SCTG Standard Classification of Transported Goods

STCC Standard Transportation Commodity Code

Study Region Region being studied, defined by sielgthe county or counties o
state-wide region where the Build Scenario wouke talace

TREDIS Transportation Economic Development System

VA Value added

VHT Vehicle hours traveled

VMT Vehicle miles traveled
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Appendix C: Group Options

New to TREDIS in version 3.70, the Group Optiongd’®s meant to allow subscriber
organizations the ability to better manage the#r @iSTREDIS spanning multiple log-in
accounts.

The Sharing Mode option allows for greater versiontrol of projects and lessons the clutter
of the system for someone who is only interesteseming projects they are working on so
that they don’t have to sift through several prtgeaf others users on the subscriber account.
For example, in previous versions of TREDIS, ifrthevere 2 planners at 1 State Department
of Transportation, planner A would see every Pidjeat they were analyzing and every
Project that planner B was working on. Now, prtgenay be selected as “shared” if they are
pertinent to every person using the same subsmniptDtherwise, a planner may select
several “shared projects” in the Group Options Ragkassign them as “private” and only
that planner will be able to see those projectsis dption allows for greater control of the
system and less clutter.

You may set up, edit and delete Groups on the G@nutjpns page. Groups can be a useful
way to organize your subscription of TREDIS to reglglutter and better organize your user
interface. The groups you set up is entirely updor preferences. A suggestion is to have a
group called “Archived Projects” and then groupsdpecific projects or project types you
are analyzing.

To create a group, select tGeeate New Groupbutton. Insert your chosen group name into
the script prompt that will appear as a pop-up wimen your screen and then click “OK” or
press the “Enter” key. Note: if you receive aroemessage stating that “A new project
group name was not entered”, verify that your bieweas pop-ups enabled.

You may filter through groups for “All Groups” orsingle project group by using tkdter
by Group pull down menu.

It is easy to Assign projects to project groups.oider to do this, click the check box next to
the project(s) you wish to assign to a new prageotip. Then, select the project group from
the “Assign to Different Group” pull down menu umdéodify Selected Projectsin which

you wish to place the project(s) and click the “i§a8 button. Projects can only be in one
project group; however, If you wish to have the samalysis in more than one project group,
you may copy the project after the analysis is detepon theProject page and assign it to
another project group; however, these projectsreriain completely unrelated to one
another (meaning: if you make any changes in aptojhis change will not carry over in the
copied version of that project).

If you wish to delete multiple projects at onces tBroup Options feature of TREDIS 3.7
allows you to do this as well. Select the progcyou wish to delete by clicking the
checkboxes to the left of the project name(s) aed tlick theDelete Selected Project
button.

You may also rename and delete entire Project Grouporder to Rename a Project Group,
select the project group you wish to rename froeMbdify Group pull down menu and
then click theRenamebutton below it. Once again, if you receive amemessage stating
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that: “A new project group nhame was not enteredfify that your browser has pop-ups
enabled. In order to Delete a Project Group, séhecproject group you wish to delete from
theModify Group pull down menu and then click tieletebutton below it.

Export Impacts

Users may Export Impacts from TREDIS in order te tie format to place their data and
inputs into the TREDIS format to Import them ditgehto TREDIS. To export impacts,
click theExport Impacts button. Clicking this button will take you to aw page where you
can specify further the impacts you want to expditte export options can be selected by
categories or impacts or further filtered by valeaband years. You may select Categories
and/or variables by selecting the checkbox to effteolf the associated category / variable.
They are:

Project Information (Group Name, Project ID, Projdame, Project Owner, Study
Region, Analysis Year and Discount Rate)

Current Economic Patterns (Employment, Output, ¥aldded, Personal Income) for
the construction Start Year

Baseline Economic Patters (Employment, Output, ¥#ldded, Personal Income) for
the Analysis Year or for any year between the Gootibn Start Year and the
Operation End Year—selected by the using the dnapdoenu

Short-term Economic Impacts (Employment, Outpulu€aAdded, Personal Income)
for All Years, the Average Year or any of the coustion period years

Long Term Economic Impacts (Long-Term Total: Emphant, Output, Value
Added, Personal Income; Ongoing O&M: Employmenti{pdty Value Added,
Personal Income; Operations: Employment, Outpuly&Added, Personal Income;
ContingentDev: Employment, Output, Value Added sBeal Income; Market
Access: Employment, Output, Value Added, Persamadrhe) for the Analysis Year
or any of the Operation years. Note: you can enlyort the impacts for one year.

Benefit/Cost Results. Benefit/Cost Ratio for Tlavdenefit, Full User Benefit and
Total Societal Benefit; Net Present Value for Tlav@enefit, Full User Benefit and
Total Societal Benefit; Impact/Cost Ratio for Adlolital Gross Regional Product
(GRP), GRP plus Traveler non-monetary Benefit, @RI3 Total non-monetary
Benefit; and Net Present Value for Additional Gresgional Product (GRP), GRP
plus Traveler non-monetary Benefit, GRP plus Total-monetary Benefit

Custom Metrics. Ratio: Impact GRP/Current GRP aatidR Impact GRP/Baseline
Scenario Analysis Year GRP

To export Project data, begin by nhaming your expptton by typing the name in the “Name”
text-entry box. Select industry detail (all indies$, 11 Sector detail and 54 sector detail)
from thelndustry Detail pull down menu and the export file type (xIsx, atscsv) from the
File Type pull down menu. Once you have specified what ichgata you would like to
export, confirm the email you wish to send the iotpdo and then click the “Export Now”
button.

Once the Export data is compiled, you will (a) reeean email with a link that will take you
to page to download your data file, and (b) a nz&ttfon will appear on the export data page
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saying “Export completed” along with a link to “Doveoad [the name you selected for the
export]” Clicking on this hyperlink takes you tanaw page where you may download your
data file.

Import Projects

To import Project Input data into TREDIS from a\poeis study, input all of the data into the
“TREDIS Project Import Template” spreadsheet awddan the User Resources tab. Once
you have input all of your data, select thgort Projects button. This opens a windows
page where you can browse for the spreadsheeiligidut. Once you have selected the
file you wish to import, select “Upload.” The nestep is to click the check box next to the
project(s) you have uploaded and select the “ImBelécted Projects” button. A screen will
then slide into view where you can select one airydready established projects group to
place the project into or you may create a newsatayroup for this project. If you create
your own project group, type in the group name seldct “create.” This will place the new
project group into the selection of project groagailable in the dropdown menu. Then click
Start Import. This process will only take a fewment and TREDIS will let you know if the
import was successful or not, and if not, for wiegtsons.
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