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1. TREDIS Overview
Required Inputs
Demonstration of TREDIS
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Questions and Discussion

TR E D E S' © 2020 TREDIS Software, Div. EBP, Inc 3



What is TREDIS?

TREDIS® is a decision
support system that
helps tell the economic
impact story for your
transportation project.
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Provides insights to help you
make decisions, plan, and
communicate the

e economic impact,

* benefit-cost,

» financial impact, and
» freight implications

of your project or program.
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Key Features of TREDIS

Transportation
/ Models

Project, Policy, Program Inputs

TREDIS provides advanced analytic
capabilities on an intuitive and powerful

platform.

_ _ Market Travel
Flexible: Add and drop factors easily. Access Costs Fi
inance

Connective: Integrate seamlessly with
existing model outputs and tools.

Adaptable: Choose your own Financial Impact
measurement method or model, including Benefit

alternative travel models, economic Costs

models, and accessibility or reliability Ereiqht
measures. e

Option
Dynamic: Deliver multi-year forecasts 5 .
; . enefit-Cost Economic
reflecting changes in labor markets and Results Impact Results

prices.
Funding & Selection
Priorities
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Recent Use Cases

* Planning: * Prioritization:
— California Transportation Plan — North Carolina
2050 — Kentucky
— Texas Transportation Plan 2050 — Idaho
— Southern Nevada On-Board — Delaware
Mobility Plan

— New South Wales, Australia

« Scenario Analysis
— US 219 Expansion

— KYTC recently won a $55
million USDOT INFRA
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Users Select

Modes, Timing, Regions

Users Define or Supply

Capital Costs and O&M

Travel Demand Model

Travel Costs and

Parameters

TREDIS Analytics Include

Transportation
Domain-Specific
Considerations

Forecast Module
powered by
Moody’s

Economic Impact
Module powered
by IMPLAN

TREDIS Results Include

Economic Impact by Region
and Year for Industries,
Jobs, and Occupations

Benefit Cost Analysis
Captures

User Benefits and
Externalities
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TRED:ES

TREDIS Example

Freeway Expansion

Boston Metro Area is considering a freeway expansion (4 to 6 lanes)

VMT A +VHT V¥ =Speed A
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TREDIS — Notable Features

 TREDIS navigation includes guided input screens

« Tabular structure guides you through the setup and input
process

MODES REGIONS ALTERNATIVES COSTS ACCESS RESULTS

 TREDIS is completely on-line and accessed via web browser

— Updates to the system are automatic and new features are added
seamlessly
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Create Your TREDIS Project

MODES REGIONS ALTERNATIVES

ACCESS RESULTS

eate New Project

Existing Project

Current Contract: | TREDIS - Demo - 2018

v]

Current Group: | Default Group v | Sortby: |Name v |
Current Project: [ Freeway Expansion v | Sortby: [Project ID v |
Pr t Not Demo project to highlight ordinary TREDIS use to see the effects of a highway expansion. Modelled
oectiNotes! highway is meant to be 20 miles of road improved from 4 lanes to 6.

Notes on dynamics:

- Speed improvements for Freeway Expansion over Base, but both are worse in 2048 than in 2028.

- Szma Aunzmir far rfanmart+ian narcanéana

EXGREITRS “ “

Group Options Import Projects
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Select Modes and Purposes

Users select scenario-relevant modes and purposes

F o r fre eways - Select the Mode-Purpose combinations from the table below. Manage Mode Defaults “
n

& | Auto- Al

- Passenger Car I - z

- AVTNC

—- Electric Car

- personal — Good Pavement \E j

— business
— commute

—- Passenger Car

<]

— Passenger Car - Federal Grants

O

— Passenger Car - HOV

- Passenger Car - SOV (

* Freight Truck e

NG

- Other modes available |: =% |
— heavy rail, light rail 5 e : } - } }
— bus - - i -

— active (bike, ped)

Add Custom Mode Purpose Types (Show Content..) Adjust Mode Factors

TR E DS. © 2020 TREDIS Software, Div. EBP, Inc 11



Set Costs to Reflect Spending on Construction

« Set a construction period and an operations period
* Most infrastructure projects use 20-30 year analysis period

Project Timing

Design and Construction Spending ( 2024 - 2027 ) —

Changes in Travel or O&M Spending ( 2028 - 2048 ) e
2018 2021 2024 2027 2030 2033 2036 2039 2042 2045 2048 2051 2054

Constant Dollar Year:  [2020 |
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Add Region

Boston Metro Area

Count

Assign Counties to Regions

To select a geography (county or custom region) to your study region click on the map or select from the drop down menu at the left. To select a state, please use the drop down menu

Model Complete
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Delete Rename
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Create Alternatives

REGIONS ALTERNATIVES COSTS

TREDIS automatically creates a Base Alternative and a Project Alternative.
To add additional Alternatives, enter name, then click 'Add’

Base rename
| Freeway Expansion | update | cancel delete

Add new alternative

Alternative Name Add
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Enter Costs in Basic Mode

« Total design and construction costs: $320 M over 4 years
« Annual operations costs go from $300,000 to $400,000 annually
« Automatically allocates funds across detailed categories

PROJECT REGIONS ALTERNATIVES ACCESS RESULTS

E3 Cancel Changes All inputs should be entered as constant 2020 $M
Alternative i Road
Base Boston Metro Area Total Construction Costs 0.00
Base Boston Metro Area Annual Oper & Maint Costs 0.30
Freeway Expansion Boston Metro Area Total Construction Costs 320.00
Freeway Expansion Boston Metro Area Annual Oper & Maint Costs 4
Cost & Revenue Sharing Useful Life Settings IZI
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Costs: Advanced Mode

 Advanced Mode lets you enter or change allocation of values
[ Gotomasic | save ]

E3 Cancel Changes All inputs should be entered as constant 2020 $M

Alternative Region
¥
Base Boston Metro Area Road 2046 0.2 009 =
Base Boston Metro Area Road 2047 0.21 0.00
Base Boston Metro Area Road 2048 0.2 0.09
Foumay Boston Metro Area Road 2024 6.00 32.00 .00 2400 0.00 0.00
Expansion
- Boston Metro Area Road 2025 16.00 32.00 800 24,00 0.00 0.00
Expansion
Frasuay. Boston Metro Area Road 2026 16,00 32,00 .00 2400 0.00 0.00
Expansion
i Boston Metro Area Road 2027 6.00 32.00 .00 24.00 000 0.00
Expansion
F .
resway Boston Metro Area Road 2028 0.28 0.12
Expansion
F
recway Boston Metro Area Road 2029 0.28 0.12
Expansion
Freeway Dactnn Matea Acax Da-d MO3N n" o nNn17
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Input Travel Characteristics

PROJECT REGIONS ALTERNATIVES COSTS ACCESS RESULTS

Data Year [2028 v | EJ

Required Inputs Charges, Fees, Tolls

2028 2048

E3 Cancel Changes

Alternative

Base Boston Metro Area Annual Passenger Car Business 60,560,000 387,680,000
Base Boston Metro Area Annual Passenger Car Commute 426,000,000  3,300,000,000
Base Boston Metro Area Annual Passenger Car Personal 1,180,920,000  7,542,000,000
Base Boston Metro Area Annual All Trucks Freight 4,400,000 431,260,000
Freeway Expansion Boston Metro Area Annual Passenger Car Business 60,560,000 395,433,600
Freeway Expansion Boston Metro Area Annual Passenger Car Commute 426,000,000 3,366,000,000
Freeway Expansion Boston Metro Area Annual Passenger Car Personal 1,180,920,000  7,692,840,000
Freeway Expansion Boston Metro Area Annual All Trucks Freight 4,400,000 439,885,200

« Total VMT increases by 2% and VHT drops by 1%
* For passenger vehicles, average speeds increase by 3% in 2028
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PROJECT

Adjust Occupancy Parameters

REGIONS

ALTERNATIVES

COSTS

ACCESS

RESULTS

Data Year [2028 v | 3

E3 cancel Changes

2028

Congestion and Flow

Charges, Fees,

2048

T

Freight US Tons
per Veh

Freeway Expansion
Freeway Expansion
Freeway Expansion

Freeway Expansion

Boston Metro Area
Boston Metro Area
Boston Metro Area
Boston Metro Area
Boston Metro Area
Boston Metro Area
Boston Metro Area

Boston Metro Area

Annual
Annual
Annual
Annual
Annual
Annual
Annual

Annual

Passenger Car
Passenger Car
Passenger Car
All Trucks

Passenger Car
Passenger Car
Passenger Car

All Trucks

Business
Commute
Personal
Freight
Business
Commute
Personal

Freight

=i
b=
o
el

1.181

1.906

1.408
1181

(=]
o
an
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Input Travel Characteristics (Congestion)

PROJECT REGIONS ALTERNATIVES ACCESS RESULTS

Data Year (2028 v | E3

Congestion and Flow

2028 2045

Required Inputs Occupancy Charges, Fees, Tolls

Fraction of Fraction of Fraction of

Trips

Base Boston Metro Area Annual Passenger Car Business 0.2800 0.6500 0.1300 0.1300 0.0900
Base Boston Metro Area Annual Passenger Car Commute 0.4100 0.6000 0.2400 0.1500 0.0100
Base Boston Metro Area Annual Passenger Car Personal 0.2000 0.7000 0.1200 0.1200 0.0600
Base Boston Metro Area Annual All Trucks Freight 0.2500 0.3000 0.2000 0.2000 0.3000
Freeway Expansion Boston Metro Area Annual Passenger Car Business 0.2500 0.6500 0.1300 0.1300 0.0900
Freeway Expansion Boston Metro Area Annual Passenger Car Commute 0.3500 0.6000 0.2400 0.1500 0.0100
Freeway Expansion Boston Metro Area Annual Passenger Car Personal 0.1800 0.7000 0.1200 0.1200 0.0600
Freeway Expansion Boston Metro Area Annual All Trucks Freight 0.2200 0.3000 0.2000 0.2000 0.3000
ﬁ

Congestion is reduced by 3 percentage points for all modes & purpose
Most of passenger traffic is within, starts, or ends in the area (>90%)
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Review Fuel Taxes and Efficiency Parameters

PROJECT REGIONS ALTERNATIVES ACCESS RESULTS

Data Year [202¢ v | B3 Required Inputs Occupancy i Charges, F

m Cancel Changes

Fuel
Per Mile

Base Boston Metro Area Annual Passenger Car Business Gasoline 2.00
Base Boston Metro Area Annual Passenger Car Commute Gasoline 2.00
Base Boston Metro Area Annual Passenger Car Personal Gasoline 2.00
Base Boston Metro Area Annual All Trucks Freight Diesel 2.68 0.24 0.27 0.1522
Freeway Expansion Boston Metro Area Annual Passenger Car Business Gasoline 2.00 0.18 0.27 0.0444
Freeway Expansion Boston Metro Area Annual Passenger Car Commute Gasoline 2.00 0.18 0.27 0.0444
Freeway Expansion Boston Metro Area Annual Passenger Car Personal Gasoline 2.00 0.18 0.27 0.0444
Freeway Expansion Boston Metro Area Annual All Trucks Freight Diesel 2.68 0.24 0.27 0.1522
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Enter Charges and Fees

PROJECT REGIONS ALTERNATIVES ACCESS RESULTS

Data Year (2028 v | B3 i Charges, Fees, Tolls Other

2028 2048

E3 Cancel Changes

Alternative

Base Boston Metro Area Annual Passenger Car Business 0.000 0.000 0.000
Base Boston Metro Area Annual Passenger Car Commute 0.000 0.000 0.000
Base Boston Metro Area Annual Passenger Car Personal 0.000 0.000 0.000
Base Boston Metro Area Annual All Trucks Freight 0.000 0.000 0.000
Freeway Expansion Boston Metro Area Annual Passenger Car Business 0.000 0.000 0.000
Freeway Expansion Boston Metro Area Annual Passenger Car Commute 0.000 0.000 0.000
Freeway Expansion Boston Metro Area Annual Passenger Car Personal 0.000 0.000 0.000
Freeway Expansion Boston Metro Area Annual All Trucks Freight 0.000 0.000 0.000

TR E DES. © 2020 TREDIS Software, Div. EBP, Inc 21



Change Incident Rates

PROJECT REGIONS ALTERNATIVES ACCESS RESULTS

Data Year (2028 v | B4 Required Inputs

2028 2048

E3 Cancel Changes

Fatalities Injuries c"f,’;:‘;:“d

Per 100m VMT Per 100m VMT Per 100m VMT
| Base Boston Metro Area Annual Passenger Car Business 1173 132.10 444.00 0.00 0.00
: Base Boston Metro Area Annual Passenger Car Commute 1.173 132.10 44400 0.00 0.00
. Base Boston Metro Area Annual Passenger Car Personal 1173 132.10 444.00 0.00 0.00
: Base Boston Metro Area Annual All Trucks Freight 0.370 16.05 160.00 0.00 0.00
| Freeway Expansion Boston Metro Area Annual Passenger Car Business 1173 132.10 444.00 0.00 0.00
. Freeway Expansion Boston Metro Area Annual Passenger Car Commute 1173 132.10 444.00 0.00 0.00
: Freeway Expansion Boston Metro Area Annual Passenger Car Personal 1.173 132.10 444.00 0.00 0.00
I Freeway Expansion Boston Metro Area Annual All Trucks Freight 0.370 16.05 160.00 0.00 0.00
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Results Settings

Freeway Expansion

Summary  Economic Impact  Benefit - Cost Financial Impact  Tracing / Validation Freight

’ Base Alternative |Base v | ‘ ( BIC Perspective (O Study Region @ National Perspe@

Industry Aggregation
Project Alternative |Freeway Expansion v | Inflation Rate 3\ % @ Major Industry Class - 14 Sectors
Economic Activity \;Compare Project vs. Base v Cash Flow |Real v | _) Standard Report format - 53 sectors
— T = Bikcount Raies 3] 0 | 7] % _) Detail Report format - 86 sectors
S ) - : _) Full Details - 544 Sectors
Results Year [2048 v | CO2 Cost Increase 2.25! % (Annual)
Interpolation Method | Compound Annual Growth v | Market Access Region |Boston Metro Area v

Occupational Aggregation _'2 digits v

Depreciation Type |One-Time Project v | k )

Commodity Mix Details
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Summary Results

PROJECT REGIONS ALTERNATIVES COSTS ACCESS

Freeway Expansion

Economic Impact Benefit - Cost  Financial Impact  Tracing / Validation

Freeway Expansion =

Project analyzes 4 years of construction and 21 years of operation with results shown for 2048 (Total Impact)

Travel Impact Societal Benefit Economic Impact Jobs by Year
Project investment of t Resulti:tlgt.cllange‘s N tl.uel d Project increases Project creates
5322\1 S mn. il Gross Regional Product by 187 1 16 0/
2 benefits of jobs, 0
results in travel changes 597.771\[ 5211\1 with above average wages
. Rest —
wr | ] \
S EQHC ~ !
U : _~ Business X
e i Retaill —
|
== Traveler Benefits yd
VHE Em:wnmentat‘Soual Benefits Finance ~ J—‘Qﬁo:r:(%,
Nider Economic Benefits \ “Vong

Services

TR E DS. © 2020 TREDIS Software, Div. EBP, Inc 24



Results: Benefits (M$) — 7% Discount

Value of Benefit Stream by Year Value of Benefit Stream by Mode
7% Discount Rate | Value of Benefit Stream by Year - 7% Discount Rate ($M)
(A) Traveler Benefits (§M) (B) Traveler Benefits (non-$M)
e B e oo I B PR B e S B L O IR ST

T t I D n t d Operating Costs Reliability Costs Reliability Surplus
O a Iscou n e 2028 -349 34.4 721 48.5 0.0 0.7 0.0 -6.2 17.7
C t . $21 7 5 2029 316 318 67.0 43.9 0.0 07 0.0 5.7 18.5
os s - " 2030 -285 294 62.3 39.6 0.0 06 0.0 -5.2 19.1
- I I H 2031 -25.6 27.2 57.8 35.7 0.0 0.6 0.0 47 195
ml Ion 2032 1 53.7 32.1 0.0 0.6 0.0 43 19.8
2033 -20.7 498 28.9 0.0 0.5 0.0 -4.0 20.0
2034 -185 46.2 25.9 0.0 0.5 0.0 36 20.0
2035 166 19.7 428 231 0.0 0.5 0.0 33 20.0
2036 14.8 18.1 39.6 -20.6 0.0 0.5 0.0 -3.0 19.8
2037 131 16.7 36.7 18.4 0.0 0.4 0.0 27 196
2038 -11.6 15.3 33.9 16.3 0.0 0.4 0.0 2.4 193
2039 10.2 14.1 31.4 -14.4 0.0 0.4 0.0 2.2 19.0
2040 -9.0 12.9 29.0 -12.6 0.0 0.4 0.0 -1.9 18.6
2041 -7.9 11.8 26.7 11.1 0.0 0.3 0.0 A7 18.2
2042 6.8 10.8 246 -9.6 0.0 3 0.0 -15 17.8
2043 5.9 9.9 22.7 -84 0.0 03 0.0 -1.3 17.3
2044 5.1 9.0 208 7.2 0.0 3 0.0 -11 16.8
2045 43 8.2 19.2 0.0 .3 0.0 -1.0 16.3
2046 -3.6 7.5 176 0.0 ).2 0.0 -0.8 15.8
2047 3.0 6.3 16.2 -4 0.0 0.2 0.0 0.7 15.2
2048 2.4 6.2 14.8 -3 0.0 0.2 0.0 -0.6 147
Total -297.2 359.3 785.1 -415.3 0.0 9.0 0.0 -57.8 383.0
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Benefit-Cost Results

Benefit-Cost Ratio: at 7% is 1.8

Chart

Millions of dollars

TREDES
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Economic Impacts Overview

Summary Economic Impact Benefit-Cost Financial Impact  Tracing / Valida

Graphics Total By Industry Total By Occupation Quality of Jobs Productivity Competitiveness Supply / Demand Pop / Labor

Long Term Economic Impact

140.0 600.0
120.0 et o
200U
100.0
400.0
o
8 8
=) 80.0 2
. s
‘G 3000 . = Jobs
Qo
g P-S Business Qutput
o 60.0 £
= 5 = Labor Income
= =
= 200.0
40.0
["J v
20.0
0.0 o—+—+——-—+—-——+—r Tt v r—TT ""T"""T"——"1"00
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Economic Impacts, Continued

Job Impacts by Industry, 2038

140
120
100
80
60
40
20

Repair/Maint. Prof/Sci/Tech  Vehicle/Part Admin/Support Insurance Other Industries
Services Dealers Services
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Quality Jobs

New TREDIS feature categorizes occupations based upon
growth forecasts, pay and benefits, and stability

Quality of Jobs, 2048

40%
34%
30% 29%
20%
13%
10% 7% 7% l 8%
- 0% 0% 1%
0%

Not Growing Growing, Unstable Growing, Stable
m Good Middle Low
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Tracing and Debugging

Freeway Expansion

Summary  Economic Impact Benefit- Cost Financial Impact  Tracing / Validation  Freight  VIA

Graphics Project Costs Change in Travel Characteristics Cost Savings by Type > \ S E

ﬂ: Cost Savings by Industry Project Impacts by Industry Market Access Impacts - by Source Market Access Impacts - by Industry

Change in Travel Characteristics

2038

2038 ~
Reduction/Savings in: Passenger Car Business Passenger Car Commute Passenger Car Personal All Trucks Freight Total

Gross Vehicle Trips 0 0 0 0 0
Gross VMT -5,117,127 -43,558,013 -99,549,555 -5,692.370 -153,917,065
Gross VHT 906,786 2,024,209 70,330 3,105,122
Gross Out of Veh Time (hrs) 0 0 0 0 0
Gross Buffer Time (hrs) 143,197 1,739.485 2,331,216 58473 4,272,371
Passenger Trips 0 0 0 0 0
..diverted from in-model source 0 0 0 0 0
..diverted from other source 0 0 0 0 0
..induced from latent demand 0 0 0 0 0
Passenger Miles -7.204,915 -51.442,013 -189.741.454 0 -248,388,382
..diverted from in-model source -7,204,915.43 -51,442,012.6 -189,741 0 -248,388,381.63
..diverted from other source 0 0 0 0 0
..induced from latent demand 0 0 0 0 0
Passenger Hours 146,146 1,070,915 3,858,142 0 5,075,203
«diverted from in-model source 146,146.33 1,070,914.65 3,858,141.82 0 5,075,202.8
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Project Summary

 Wrap up of project:
— Enter cost and travel data
— How to adjust parameters for years and specify regions

— Interpret project results
« Benefit cost ratio of 1.8, with $383 million in net benefits
» Generated an average of 200 long-term jobs
* Quality jobs — 21% are stable and of medium-high quality

* Further sensitivity analysis:
— Adjust parameters
— Project schedule
— Add modes: BRT
— Economic development
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For More Information...

TREDIS Software
155 Federal Street, Suite 600
Boston, MA 02110
(617) 303-0424

www.tredis.com
info@tredis.com

Free Trial: www.tredis.com/trial
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