Performance Based Transportation Project Assessment

Utilizing Travel Demand Model Data and Dynamic Economic Modeling
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Regional Context

80 miles NW Chicago, 60 miles
from O’Hare Airport, <100miles
to Milwaukee

Population of 441,000
1,640+ sq/mi (TDM model)

U.S. Route 20, Interstate 39/90

Rockford International Airport
= 3rdpusjest airport in lllinois
29t for cargo in the nation
= UPS, Amazon
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Local Context

Rockford Metropolitan Agency for Planning

(RMAP) is the Metropolitan Planning |
Organization (MPO), under the recently C
formed R1PC — Region 1 Planning Council -

Past, economy was based on heavy industrial = _
processes -

Today, health care, | |
manufacturing, tourism, | 1l 1
agriculture, freight and cargo

| ) <:'<
transportation. | = Atr\;
i_/(\_f/ | (j
Transportation Mgmt. Area, — - F
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about 700 TAZ's ~
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Federal and State Recommendations

During RMAP’s last Transportation Management Area Certification Review
from the Federal Highway Administration and Federal Transit Administration a
Recommendation was provided for our Long Range Transportation Plan. It was
recommended to “implement a Benefit-Cost Analysis, or comparable analysis,
for aiding in project selection; RMAP should re-evaluate the methodology for
rating and selecting major capital investment projects in the LRTP.” (201s)

Fixing America’s Surface Transportation Act, (FAST) 2015 (previously map-21)
=  The U.S. DOT should require state DOTs and MPOs to perform economic analysis and incorporate
regional priorities as part of state regional transportation improvement plans TIP.

=  Performance assessment and reporting should be expanded to include performance areas beyond
those currently established. Reporting should be accessible to the community to increase
transparency and accountability.
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R1PC Regional Travel Demand Model (PTV VISUM)

= 3-County Model (Boone, Winnebago, Ogle), and urbanized portion of
Stateline Area Transportation Study (SLATS).
= Traditional 4-Step Model, Trip Generation, Trip Distribution, Mode Choice,
and Trip Assignment. Core Network was calibrated using collected AADT data
from IDOT.
= Integrated lllinois Department of Employment Security (IDES) employment
data into the TDM to accurately allocate employment by TAZ/2-digit NAICS.
=  Suppressed employment data down to the business address allows
assignment to the proper TAZ.
= This data was used to calibrate our REMI software for the base-year.
= REMI projections used to calculate TDM 2040 transportation projections.
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R1PC Regional Travel Demand Model (PTV VISUM)

= Road network comprised of links and nodes that )
contain attribute information such as number of 1 ‘th
lanes, capacity, average daily traffic( ADT), functional - o
classification, roadway design speed, etc.

. . . . . . °-° —szf @ °‘~g ,°_ © ,—,‘ ‘V ;-;xl_:\,(:__‘__‘k{;\_r,,}_ ©-0——0 ©—
= Traffic Analysis Zones containing socio-economic data, 5%k Sk e =TT
employment, dwelling units, population, traffic
generators, & building ratings.
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R1PC Regional Travel Demand Model (PTV VISUM)

Volume-to-Capacity is
a measure that reflects
mobility and quality of
travel time of a
roadway. It compares
roadway demand
(ADT) with roadway
supply (capacity). For
example, a V/C of 1.0,
or 100% is operating at
full capacity, while .5
or 50%, is operating at
half capacity.

.| Travel Demand Model Network

I ‘
Region 1 Planning Council

2015 Congestion Analysis

Volume-to-Capacity Ratio
VIC Percentage
S 0% -40%
NS 40% - 50%
/NS 50% - 60%
60% - 70%
70% - 86%




R1PC Regional Travel Demand Model (PTV VISUI\/I)

Volume-to-Capacity
projected to year 2040
based on current
transportation system
with projected

increases in population,

employment, and
Dwelling Units from
REMI = a changein
VMT, VHT, and Trips,
can be positive or
negative

[

Reglon 1 Planning Councﬂ

.| Travel Demand Model Network
2040 Congestion Analysis

VIC Percentage

NS 0% - 40%
NS 40% -50%
N/ 50% -60%

60% - 70%

NS 70% - 86%

Volume-to-Capacity Ratio | |\,

NS 8% - 96%
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1-90 and E. State Street 2015 Network Congestion
Rockford, lllinois

Volume-to-Capacity Ratio
V/C Percentage

0% - 40%
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60% - 70%

70% - 86%
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1-90 and E. State Street 2040 Network Congestion
Rockford, lllinois

Volume-to-Capacity Ratio
V/C Percentage

0% - 40%

40% - 50%

50% - 60%

60% - 70%

70% - 86%
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Travel Demand Model Integration

Infrastructure projects are entered into
the Travel Demand Model with as
much detail as possible.

- Functional classification

- Operating speeds

- Number of Lanes

- Intersections, including type

- Future employment data if known,
by Traffic Analysis Zone, TAZ
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Export Data for REMI Integration

Export changes in VMT, VHT, and Trips which are used to compare against the baseline
transportation, economic, and demographic model results.

Data is exported into excel in a format developed by our TDM consultant which allows
for a seamless upload into REMI TranSight for analysis.

[ PTV Visum 64 Bit 15.00-17 - Netwark: RMAP Base-10-04-16a.ver - [Procedure sequence] - a x

i File Edit View Lists Filters Calculate Graphics Network Demand Scripts Windows Help Procedure sequence
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1 Procedure sequence x|
i b0 irrk|PEHE®
-l. Y MNodes » flCount: 311ExecutionActive Procedure Reference object(s) Variant/file Comment _
= Operations
~ T Links 1 Group RMAP Model Procedures Updated 10-04-2 RMAP Model Procedures Updated 10-04-2016
il T Tums 2 [0 Group AirSage Matrix Analysis ... 3-35 AirSage Matrix Analysis E‘:J Create
O T zones 36 [ Group Count Attachment ... 37 - 66 Count Attachment & Create group EX O rt D ata to
67 E Group External Through Trip Computations ... |68 - 87 External Through Trip Computations
m 88 X Group Network Hourly Capacity Calculations ... |89 - 113 Network Hourly Capacity Calculations
@ T Main nodes 114 X Group Trip Generation and Adjustments ... 115-170 Trip Generation and Adjustments
m Y Main turns 171 E Group Iterative Distribution and Mode Choice ...| 172 - 202 Iterative Distribution and Mode Choice O rl I I at
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VISUM and TranSight Integration

TDM Outputs needed
as inputs to TranSight

REMI TranSight
Calculates...

IIIIIIIIIII-“ IIIIIIIIIII
Average trip time Overall network speeds
Number of truck

Trips per hour
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VISUM — REMI Import Procedure

Pea -
| FILE | HOME (- = &

4 &

Select | Inputs  Forecast Results
List Options .

—— ~ *  Setting up the baseline Travel Demand data
Here you can specify your baseling highway vehide miles traveled (MT). You can also choose to import from

jj Import/Expart your own transportation model or an existing Travel Demand File.
@ Highway vmT )
@ Highway VHT Detail: |REQi0ﬂﬁ| Comparison: [Differences
& Highway Trips Vehidle Miles Traveled (VMT)
B Transit vmr (Mies)
o Transit VAT Road Modes |T|rr|e Period ‘Destination
&8 Transit Trips Auto All Day Winnebago County, IL

[ Toran 01 | 2017 | 22 | 2019 02 | a2

Travel Demand Parameters Adjusted A [ winnebago county, 1L [s4es16123.... 844816123.... 849815123.... 544816123.... 349B16123.... BH481613|
jj Import/Export | |Boone County, IL 92539507.251 92539507.251 92539507, 251 92539507.251 92539507.251 92539507
Ogle County, IL 52223907.9358 62225907938 62228907.935 62228907.938 62223907.9358 62225907
B Highway T —
O Highway YHT
B8 Highway Trips
B Transit var
& Transit vHT
BB Transit Trips
General Changes A < L[]

@& Emission Cost Per Gram i [ Add To Inputs List _] [Cancel _]

Right-click on a tile to select or de-select it as a favorite.
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REMI TranSight Economic Summary

Forecast Tools Regional Simulation 1 compared to Standard Regional Control - Difference -
FILE HOME Navigation TABLES = &
% gé ﬁ §& Model Linkages Table oog o_ 3 | Units v Levels @ Forecasts ﬁ:} |j; m
(Il DevSight v Chart $= [ @ O Pivot v %Change —
Backto  Transportation Economic Demographic  Custom = @ Regions v Extend Add Export
Inputs v v v v “w Extras v L1 map o, Vears v v Item Results .
Results Tables Display Options " Forecast Report Export | -ﬂ
Browser « | Regional Simulation 1 Total Employment
[Smmary e G ot arc countad ot el waht, rFHovEcS, . roprciors, sl acv oy ins e ke, but arpaty
) Standard Regional Control family workers and volunteers are notinduded.
Region
Winnebago County, IL
Category Units 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
[» [Total Emplayment Individuals (Jobs) 419,582 421665 422635 422886 422646 422313 421937 421814 421779 +21.891
| |Private Non-Farm Employment Individuals (Jobs) +18.682  420.257  +20.928 420,998  +20.668 420,283  +19.880 +19.726  +19.661  +19.741
| |Residence Adjusted Employment Individuals 422,832 424594 425390 425581 425292 424907 424463 424571 424815 425229
| |Population Individuals 410,344 +18.073 424164 4+29.028 433102 436,443 +30.195 441646 +43.892 445909
Labor Force Individuals 48,510 +13.891  +17.562 +19.93% 421374 422430 423179 +23.818 424447 425204
| Gross Domestic Product Billions of Fixed (2009) Dollars +0.002 +0.002 +0.002 +0.002 +0.002 +0.002 +0.002 +0.002 +0.002 +0.002
il Qutput Billions of Fixed (2009) Dallars +0.003 +0.003 -+0.004 +0.004 +0.004 +0.004 -+0.004 +0.004 +0.004 +0.004
:Value Added Billions of Fixed (2009) Dallars +0.002 +0.002 -+0.002 -+0.002 +0.002 +0.002 -+0.002 +0.002 -+0.002 -+0.002
(<] il |
Economic Summary - Winnebago Courty, IL
55 [V = Total Employmert
50 —‘_——_‘_‘—_"""‘-—-—_.__ [¥ — Private Mon-Farm Emp...
. I~ Residence Adjusted E...
¥ — Population
40 [¥ — LaborForce
35 ¥ — Gross Domestic Produ...
20 W — Output
25 ___._-_._____________.—-—-—-—'—'__ W — Value Added
— ¥ — Personal Income
20 [¥ — Disposable Personal ...
15 ¥ — PCE-Price Index
10
[% Browser 5
0
Report 2018 2017 2018 201% 2020 2021 2022 2023 2024 2025 2028 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Total Employment
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REMI TranSight Demographic Summary

Forecast Tools | | Results Te Regional Simulation 1 compared to Standard Regional Control - Difference AL TranSi v4.] BEEM E‘@
LLEN = g
FILE HOME Navigation TABLES = 53
% ﬁ ﬁ §& Model Linkages Table oop o_ 3 i Units v Levels @ Forecasts ﬂ& |} m ,
(IIy DevSight v Chart @ ﬁ 0 deot + % Change e
Backto  Transportation Economic Demegraphic  Custom Regions ~  Extend Add Export
Inputs v v v v “w Bxtras v [ Map Z Years v B reg v Item | Results
Inpu!s— Results Tables Display Options Data " Forecast | Report- E:{port- |
Browser Regional Simulation 1 Population (1 Year Age Cohorts)
Popuation Difference compared to Total population by single year age cohort.
= Standard Regional Control
J All Races -
. Region
— .
3 White-MonHispanic Winnebago County, 1L
(3 Black-MNonHispanic
— T Category Units 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
3 Other-MonHispanic
e y— 10,344 +18.073  +24.164 429,028  +33.102  +36.493 439,196 441646  +43.892 445909  +47.67
-
= spane White-NonHispanic |ndiviuais 47.601 413216 +17.583 420051 423918 426249 428152  429.836 431372 432746 +33.94
) Four Age Groups Black-NonHisparic |ndividuais +L171 42059 42768 43.339 +3.820  +4.214 44538 +4825 45086  +5.318  +5.51
' - 5Year Age Cohorts Other-NonHisparic |ndividuais 40,432 40.768 41044 41274 +1475  +1648 41797 41935 12067 42190 4230
¥ 5 1Year Age Cohorts Hispanic |ndividuals +1.140 42030 42759 +3.364  +3.889  +4.332 44708  +5.049  +5.367 4565  +5.91
< [ |
Population - Winnebago County, IL
EE [V === All Races
50 | | ¥ — White-NonHispanic
v Black-NonHispanic
45 ¥ — Other-NonHispanic
40 [¥ — Hispanic
35
0
25
20
15
10
|@Bmwser 5
e
0 A==
Report 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
All Races
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REMI TranSight Benefit-Cost-Ratio (BCA)

H Transight : Benefit

I pu ts Region
2018 Fixed National § (M) |Winnebago County, IL
Cost |Benefit| Cost / Benefit Variables | Detail 2016 2017 2018 2019 2020 | 2021 | @022 | 2023 |
|:| Emissions MNon-Pecuniary (Amenity) Aspects Total 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
| Travel Time Savings Mon-Pecuniary (Amenity) Aspects Total 0,454 0,494 0,454 0.454 0,424 0,454 0,494 0.454
| Safety Benefits Mon-Fecuniary (Amenity) Aspects Total 0.033 0.033 0,033 0.033 0.033 0.033 0.033 0.033
| Vehide Operating Cost Savings Consumer Spending Motor vehide fuels, lubricants, -0.025 -0.025 -0.025 -0.025 -0.025 -0.025 -0.025 -0.025
| Vehide Operating Cost Savings Consumer Spending Motor vehide maintenance and -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006 -0.006
O Travel Time Savings Benefit Cost Analysis Travel Time Savings 0.000 0.000 0,000 0.000 0,000 0.000 0.000 0.000
|:| Custom MA (New Design and Construction 0,000 0,000 0,000 0.846 0,000 0,000 0,000 0,000
<] i
Custom Benefits/Costs | Edit... '|
Results
Parameters Benefit-Cost Analysis
Discount Rate 726 [ Benefit-Cost Analysis is an economic tool for evaluating possible projects by comparing their total benefits with their total cost over a period of
Analvsis Period 2100 time. This analysis considers only the direct benefits and direct costs assodated with a project, according to the FWHA guidelines. A discount
¥ - " rate is used to calculate the total present value of the benefits of a project to sodety and the total present value of the costs of designing and
Evaluation Year C 20194l constructing the project. Benefits may indude changes to the environment due to changes in emissions, vehide operating cost savings, safety
Evaluation from 2019 to 2039 benefits, travel time savings, and maintenance costs/savings, A Benefit-Cost Ratio can be calculated using the net present value of the benefits
O Total Benefits, Mil PVS T divided by the net present value of the costs which can be used to evaluate a project's economic merit,
Emissions Benefits, Mil PVS 0.02
Safety Benefits, Mil PV§ 0.38
Vehide Operating Cost Savings, Mil PVE 0.34
Maintenance Costs, Mil PVS 0.00
Travel Time Savings, Mil PV$ 5.35
Other Benefits, Mil PVS 0.00
[Z] Total Costs, Mil PV$ 0.79
Design & Construction Costs, Mil PV$ 0.79
Land Acquisition Costs, Mil PVS 0.00
Custom Costs, Mil PVS 0.00
Benefit-Cost Ratio 71.67 oK | [ Cancel |




Travel Demand Model & Land-Use Planning

i ) e )i ©,
A scenario where a new b e "‘J'INF;%%LP i = A
road is planned to be built 2l S b Y T
A | “Romw | ; 16_:_IQADT \ ‘
WI” InCIUde |and'use ARCS hgtl o frijllzt:,rﬁ CEN"ERLINE | 3 : Rl 13I45ADT Ef
planning and zoning o RS -S>+ Ao7 I fvﬁs*'lfél"
decisions that will impact T g S R \ s330201 L1
H AR g 5 % 3 |5
new traffic generators such o L o = 2
as residential units, T 4 s e e NNy oy

businesses, hospitals etc.

* Projected employment
entered into the TDM by |
TAZ for projected
impacts due to the
transportation system.

* REMI regional analysis
of additional jobs
generated for project.




Conclusions

* The integration of REMI and the Travel Demand Model has given the region an
additional assessment tool to help planners and elected officials make more
informed decisions

* Travel Demand Model integration with TranSight gives planners a better
understanding of economic drivers and impacts on transportation facilities

* Tool to help guide investment for economic development and Regional
Competitiveness, especially for funding

* Scenario planning can help planners and engineers better understand “what-if”
scenarios such as new road connections, road closures, increased roadway
capacity, or even the construction of new businesses or residential units

* Quantify return on investment from publicly funded projects

* Strategic investments in the transportation system are necessary with limited
local funding resources to leverage state and federal match

* Increase government transparency with performance-based project selection

e Strengthen the MPO and RPC Long- Range Transportation Plan with data-driven
recommendations and implementation strategies.
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Contact Information

Colin R. Belle
Metropolitan Planner
REGION 1 PLANNING COUNCIL (R1PC)

Rockford, IL 61101
815.319.4184
cbelle@rlplanning.org




