I-70 Traffic and Revenue Study Results

May 21, 2014

COLORADO

Department of
Transportation

He Louis Berger Group, INc. éig




OQutline

T&R Study Goals

Model description

Overview of Forecasting Process and Assumptions

Traffic and Revenue Results for Each Alternative

COLORADO

Department of
Transportation

2

THE Louis Berger Group, inc. Av




Goals of Level 1 Traffic and Revenue Forecast

» Estimation of future traffic conditions given anticipated growth in travel and a wide range of
alternatives to expand capacity

- 13 alternatives for capacity improvements with consideration of transit options and revenue
generation through toll collection referenced against one future Base Condition.

- Account for transit options (BRT and AGS)
» Estimation of revenue generation potential
- Management of capacity through variable/congestion pricing
- Account for traveler value of time and response to pricing
» Performance Metrics for Screening of Alternatives
- Traffic, operational, financial, and environmental measures to support screening evaluation

* Integration with CSS process
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Level 1 Forecast Development Process

* Network travel demand model for 2025, based on the I-70 Mountain Corridor PEIS Model.

Full regional travel network with detailed representation of feeding and competing roadways.
- Link level representation of capacity, speed, elevation, and geometry.

- Comprehensive representation of origin and destination patterns and trip purposes (work, non-
work, and recreation) with income stratification.

- Representation of conditions by time of day, day of week and season.
- Consistent with PEIS assumptions and findings.

» Detailed link-level tool for projection to 2075.
- Corridor organized into 19 segments summarizing key links with representation of volumes,
capacity, and speed on toll lanes and corresponding free lanes by time/day/season.
- Forecast of managed lanes usage/pricing based on congestion and value of travel time savings.

- Calculation of annual revenue and traffic performance measures.
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Model Results Validation

Model outputs were compared for 2000 and 2010 data:

2000: Compared against PEIS period-specific counts by direction and day which were hard-
coded within the GISDK code.

o Summer Saturday (counts in red; model flows in black)

Summer_Saturday_AM_EB.map - Highways/Streets
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Model Results Validation

Model outputs were compared for 2000 and 2010 data:

2010: Compared against CDOT continuous hourly counters and a limited number of seasonal
counts were aggregated to the 4 time periods; averaged by day and season (e.g. average of
all counts for every AM Summer Sunday): 3 Continuous counters that cover all periods, all
seasons, all days; 13 Special counters that mostly cover only Summer Thursday and Mud

Thursday.
AM Noon Noon %
Season |Day Counts |AM Flows |% difference |[PM Counts|PM Flows |% difference [Counts Flows difference
Summer |Thursday 49420 59386 20.17% 84189 84569 0.45% 94114 94040 -0.08%
Summer |Friday 37964 41439 9.15% 84729 74859 -11.65% 99494 111229 11.79%
Summer |Saturday 42653 45565 6.83% 63461 86034 35.57% 87159 72214 -17.15%
Summer |Sunday 32316 36063 11.59% 64584 81743 26.57% 96565 102607 6.26%
Winter Thursday 27656 29606 7.05% 34909 35291 1.09% 36819 35000 -4.94%
Winter Friday 33247 20027 -39.76% 39770 46852 17.81% 61822 43206 -30.11%
Winter Saturday 40838 40674 -0.40% 53187 26846 -49.53% 47991 25740 -46.36%
Winter Sunday 33437 33683 0.74% 44937 55328 23.12% 58353 50030 -14.26%
Mud Thursday 28141 24411 -13.25% 37438 47508 26.90% 40606 50752 24.99%
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2025 Model Development

 Original PEIS TransCAD travel demand model with enhancements:
- Updated to 2010 Census demographics.

- Updated value of time by trip purpose consistent with AGS/ICS study and survey.
- Conflated the I-70 corridor links to aerial photography to reflect true geography and geometry.

- Added network links to represent features of Base Condition and Alternatives

2025:Summer_Thursday_AM

1337
R b

1 " Example of model output: hourly flow diagram
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Forecast Model Description

Measures of the model: Parameters Considered:

» 4 day types (Weekday, Friday-Sunday) » Value of Time by trip purpose

* 4 times of day (AM, PM, Midday, Night) » Growth rate of corridor and tolled

« 3 seasons (Summer, Winter, Remainder) capacity

« 80 distinct EB and WB links in TransCAD « Toll values for peak and off-peak times

19 distinct segments in forecast tool
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Structure of the Forecast Model

» Trip Generation and distribution: Trip generation and distribution is based on
productions and attractions represented in the PEIS model (as updated with 2010
demographics). Volume in each segment of the corridor determined by origins
and destinations and the assignment process in the regional network model
which accounts for both time and cost of travel. Volumes tend to be higher in
eastern segments.

» Truck routing: Regional and through trips for trucks are assigned to routes
based on the time and cost of travel. Alternative routes like Loveland Pass are
represented in the model.
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Structure of the Forecast Model - Peak Period Travel Days

* |In total, model includes 165 Fridays, Saturdays, Sundays, and Holidays per yeatr.

Summer | Winter Spring/Fall (Off peak)

Friday 16 23 13
Saturday 16 23 13
Sunday/Holiday 21 25 15
Weekdays 59 90 51

» Peak periods within the day-types are defined as AM and PM periods.

* The designation of “peak period” is only relevant to define the base (starting) toll
rate. ML utilization and the applicable toll rate is exclusively driven by demand
regardless of day type, season, or time period.
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2025 Baseline - Congested Conditions

The charts below illustrate that flows between the PEIS and our T&R Base Condition are within
+ 5% to 10% at Key Locations. Possible reasons for differences include:

1. Revised and updated the model including using 2010 socioeconomic data
2. Addition of tolling and multiple user classes

3. T&R study assignment based on time and cost with VOT. The original PEIS had no tolling, facility
assignment purely based on time.

4. Some congestion data presented in PEIS based on hourly results developed in simulation model

Winter Saturday Summer Sunday
Focal Point PEIS T&R Study Focal Point PEIS T&R Study
EIMT 51,000 49,686 EIJMT 67,000 68,036
East of Empire Junction 77,000 71,529 East of Empire Junction 88,000 83,177
Genesee 136,300 128,000 Genesee 151,300 137,000
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Model Parameters - Value of Time

» Forecasts for all alternatives incorporated assumptions for value of time equivalent to those
estimated from findings of the Stated-Preference survey implemented for AGS study.

 |-70 Mountain Corridor travel model value of time assumptions were replaced with values
from AGS study appropriate for the discrete market segments in the travel model.

* Value of Time by Trip Purpose / Income Market Segment Used in T&R Study

Home-Based Work High income $16/hr
Home-Based Work Upper Income $15/hr
Home-Based Work Middle Income $13/hr
Home-Based Work Low Income $11/hr
Non-work $9/hr
High VOT Recreation $18/hr
Low VOT Recreation $12/hr

HBW: Home Based Work Trips

e Combo Truck VOT was derived from DRCOG: $55.02
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Example: Traveler Value of Time and Managed Lane Choice

Median Value of Time:

$17.50 = 1 hour of travel or
$ 0.29 = 1 minute of travel

$6.00 toll ($0.60/mile) = 21 minutes of travel

Eastbound ) . .
Free Lane: 10 miles @ 20 mph in 30 minutes

S S~—

Managed Lane: 10 miles @ 65 mph in 9 minutes with $6.00 toll = 30 minutes

Other Equilibrium Conditions:
Free Lane: 10 miles @ 40 mph in 15 minutes = Managed Lane @ 65mph in 9 min with $1.68 toll ($0.17/mile)
Free Lane: 10 miles @ 50 mph in 12 minutes = Managed Lane @ 65mph in 9 min with $0.80 toll ($0.08/mile)
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Managed Lanes Forecasting L

* Pricing on managed lanes 12
(single/multi-lane reversible or ;m
variable-priced shoulder lanes) is 2 0s0
highly sensitive to congestion. B o0

e Forecasts need to consider —
variations in level of congestion by 0o +
time of day, day of week and season. Managed Lane Volume to Capaciy Ratio with Variable Tol

Lgnes Not Managed - Lan.es Managed —

» Detailed examination of value of vas s P p— ;ara:": Tolpeed =
time, future rate of growth in travel; Rate | vIC Rate
and lane performance through micro- 040 | 65 | $025 | 040 | 65 | 8025
simulation are appropriate for Level 070 | 58 | %025 | 058 60 | $0.40
2 a.nd 3 StUd|eS 1.00 35 $0.25 0.75 50 $0.75

Example of increase in toll rate necessary to
maintain ML speed and performance.
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Model Parameters - Base Tolls and Toll Setting

e The analysis has a peak and off-peak base per mile toll rate, which indicates the
lowest toll rate/ mi. charged at that given time regardless of congestion.

Car Truck
Peak (AM, PM) $0.25 | $0.75
Off-Peak (Noon, Night) $0.10 | $0.30

* The per mile toll rate is then adjusted based on congestion levels.

Alt 1 Opt 1 - Highest Estimated Toll Values
Car Truck

2035 $0.61 $1.85
2045 $0.57 $1.72
2055 $0.80 $2.40
2065 $0.97 $2.90
2075 $1.15 $3.45

» Tunnel tolls were fixed at $5 for cars and $24 for trucks for all time periods.
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Model Parameters - Long-Term Growth Rate

* LBG based long-term growth rate on PEIS assumption to provide consistency in
comparison of results

» Sensitivity test were run for range in growth rates reflected in PEIS - 1.4%-3.0%
annual growth

* Most recent study in corridor (ICS/AGS) reflects 0.7% overall growth in total
travel in I-70 Corridor through 2035

* In general previous studies in the corridor (PEIS and ICS/AGS) indicate that
growth in travel in the I-70 Corridor is somewhat lower than overall growth in
population and employment.
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Growth Rate Benchmarks (compound annual average growth rates)
|-70 Mountain Corridor PEIS — Basis for Level 1 T&R Study

2000-2025 Corridor Denver @ 2025-2035 Corridor Denver

Counties Metro Counties Metro
Population 2.8% 1.4% | | Population 1.9% 1.4%
Employment 3.0% 1.5% | | Employment 0.4% 1.8%
Corridor Auto Trips: 1.1% (2010-2025) Corridor Auto Trips: 1.4%

Corridor Auto Trips: 0.5% to 3.0%

ICS-AGS Demand Forecasting Study

Employment
1.5%

2010-2035 Population
Study Region 1.6%

Study Region Auto Trips: 0.71% (Local Non-Work: 0.74%; Work: 0.70%; Visitor: 0.82%)

n THE Louis Berger Group, inc. A?
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Growth Rate Benchmarks (compound annual average growth rates)

DRCOG (2010 State Demoqgrapher / Labor Dept. (o013
2010-2035 Population | Employment 2010-2040 Population | Employment
Metro Region 2.0% 2.0% State 1.4% 2.0%
Clear Creek 1.5% 1.7% Clear Creek 1.5% 1.8%
Jefferson 1.2% 1.6% Jefferson 0.6% N/A
Denver 1.1% 1.5% Denver 1.2% 1.5%
. . Summit 2.0% 2.4%
Vehicle Miles Traveled 2010-2035: 1.9% | ° °
- Eagle 2.2% 2.1%

Number of Visitors 2010-2035: 3.5%

Other Measures

Denver International Airport Enplanements (2012-2035): 2.5%  (Denver Dept. of Aviation, 2011)
Colorado Ski Resort Visitation (2001-2011): 0.6%  (HVS Market Intelligence Report Colo. Mountains, 2013)
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Managed Lanes - Estimated Capture Rates

» Capture rate of Managed Lanes is defined as vehicle miles traveled (VMT) on managed
lanes as a proportion of total VMT on free lanes/managed lanes by direction. Capture rates
are calculated in the model considering volumes and VoT.

« Capture rates during high-volume demand periods in the forecast range from 20% to 45%. In
low-volume periods, capture rates range from 5% to 20%.

* LBG assumed a minimum capture rate of 5% during low-volume periods where managed
lanes offer no demonstrable travel time savings

» Overall Capture Rates in 2025 reflective of an all-day mix of high-volume and low volume
periods.

# of Days ML Utilization (%)

Overall ML Utilization 365 15%
Summer 112 18%
Winter 161 15%
Spring/Fall (Mud) 92 9%

COLORADO 19

Department of
Transportation

n THE Louis Berger Group, inc. é?




90 Weekdays 6%

Capture Rates Overall ML Utilization: 23 Fri 5%

2025 Winter (Alt 1 Opt 1) 19% 23 Sat 37%

25 Sun/Hol 11%

Free VMT in

Season Day Time Toll VMT Toll Direction | Toll Utilzation Toll Speed Free Speed Dir
Winter Weekday AM 24,055 457,042 5% 65 46 WB
\Winter Weekday Midday 40,066 413,175 9% 65 52 WB
Winter Weekday PM 20,125 382,367 5% 65 52 WB
Winter Weekday Night 18,042 342,796 5% 65 55! WB
Winter Friday AM 17,768 337,591 5% 65 Sl WB
Winter Friday Midday 16,718 317,637 5% 65 54 WB
Winter Friday PM 17,683 335,982 5% 65 53 WB
\Winter Friday Night 13,111 249,117 5% 65 55 WB
\Winter Saturday AM 459,354 567,316 45% 49 41 WB
\Winter Saturday Midday 182,482 719,466 20% 63 41 EB
\Winter Saturday PM 401,705 501,876 44% 56 47 WB
\Winter Saturday Night 207,574 321,933 39% 64 54 EB
Winter Sunday AM 136,523 635,609 18% 64 35! WB
\Winter Sunday Midday 29,951 550,835 5% 65 49 EB
Winter Sunday PM 128,293 780,149 14% 65 33 EB
Winter Sunday Night 35,734 680,010 5% 65 Sill EB
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Treatment of Unmet Demand

* Model uses the unmet demand procedure contained in the 1-70 Mountain Corridor
PEIS model. Two options:

- Suppressed trip generation to produce overall volumes in I-70 corridor constrained with
respect to capacity (suppressed trips to achieve overall speeds of 30mph or higher)

— No suppression of trip generation (unconstrained — no minimum speed on corridor)

» Results are presented with no suppression of trip generation to show the full
potential of capacity improvements to accommodate demand.

« Most accurate way to look at effect of Unmet Demand is comparison of Build
Alternative to Baseline. In general Build Alternatives see higher level of overall VMT
than baseline only during high-volume periods of travel when capacity improvement
makes a difference.

 Unmet demand is a near-term factor reflected in early year performance — not an
element of the growth rate.

THE Louis Berger Group, inc. A?

COLORADO 21

Department of
Transportation




Treatment of Unmet Demand — Example

» Table below illustrates how unmet demand is reflected in the model for 2025,

based on a comparison of free and toll lane VMT (in the tolled direction) between
the Alternative with two reversible lanes (1) and the Base Condition:

Season

LY

Day Period| Base Case VMT Altl VMT % Difference
Summer Weekday AM 39,091,320 54,958,835 29%
Summer Friday PM 8,838,514 9,842,532 10%
Winter Saturday AM 14,515,764 23,613,402 39%
Summer Sunday Night 11,436,365 15,270,539 34%
Spring/Fall  |Sunday Night 10,175,890 10,184,852 <1%
Spring/Fall |Saturday PM 5,073,106 5,696,290 11%
COLORADO
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2025-2075 Forecast: Transit Assumptions

 BRT deducted from auto travel based on anticipated service provision and capture rate.
AGS deducted from auto travel based on published forecast for 2035 extrapolated to 2075
at pace with corridor growth.

* BRT farebox revenue for Alt 1,2 is included as it contributes to the 50 year concession
arrangement. Alternatives with an AGS component do not consider AGS revenues or costs
since its operations are separate from the highway capacity improvements.

* Average Vehicle Occupancy Rate: Number of Transit Trips Deducted in

First Year of Operation

o0 Weekdays: 1.68
AGS 2.35M

BRT 0.83 M

0 Weekend: 1.75

COLORADO 23
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Revenue Calculation - Treatment of Inflation

» All numbers presented are in 2014 dollars. The analysis includes no escalation
for inflation.

* The Present Value (PV) for the revenue cash flow was discounted at 5% to the
first year of revenue service. The 5% rate is a standard rate reflecting a weighted
average cost of capital (WAAC) in real dollar terms.

* Toll rates are fixed in current dollars (assume nominal charges keep pace with
inflation).
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Detailed Evaluation Results of Each Alternative
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Alternatives Descriptions

Alternative Description

Base Existing roadway including EB Temporary PPSL improvements

Condition

1 Two reversible, tolled, managed lanes at 65MPH

2 Three reversible, tolled, managed lanes at 65MPH

3 PEIS Minimum Program — toll at 3" bore EJMT

4 PEIS Maximum Program — one non-reversible tolled lane EB,WB

S Permanent PPSL.: left side tolled, managed side lane for peak time use

6 Temporary PPSL: Narrower WB tolled, managed lane for peak time use

PPSL: Peak Period Shoulder Lane EB: Eastbound WB: Westbound

n THE Louis Berger Group, inc. Ag
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Traffic and Revenue Forecast Results - 2025

Alternative C\:/(;rr:ilg I(;r 7o q_fi%;/?&i)de To(g OF:QLZV;CI;I € Perzrcz;l rr: S# ips Rz\?gr? lIJte
Trips (M) (M) (2014 $M)

Base Condition 25.7 0.37 0.4 - -

1 26.7 2.10 36.0 0.83 7.8

2 26.8 2.20 37.2 0.83 7.8

3 25.9 0.02 0.9 - -

4 26.7 0.56 8.2 : .

5 26.0 0.50 8.0 - -

5.1 25.7 0.62 4.1 - -

6 25.7 0.60 4.0 : :
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Base Condition
Existing I-70 with EB Peak Perlod Shoulder Lane

Base Condition inciudes the existing highway infrasincture including the planned improvement of the EB peak penod shouldar lane from Empire fo Floyd Hilt. The recently completed widening of the EB Twin Tunmel is part of the peak peniod shoulder
lane project.

Transit Information
Temin| |Glenwood Springs to Denver (CDOT Bus)
Speclal Infrastructure
Scheduls Fall2014
Statlons |6 CDOT Bus Eagle, Vall, Frisco, Denver (2
CDOT Bus [TBD by CDOT
Ve |Dynamic priced toll for EB Peak Perjod Shoulder Lane BRT A
Tunnels namic priced toll as part of the EB Peak Perlod Shoulder Lane AGS MNIA
Techno|oay Tram: der and ||cense plate re Elon
Schedule Special Structures
Constructlon Start 2014 (Assumes NEPA Cal-Ex) Spaclal Struclures Exlsiing EB Twin Tunnel Widening
Consiructjon Duratjon 1year
Flrs! Yaar 142 - ERFP: [
Flnanclal Parlod 50 yaars GP = Ganaral P Lana EJMT = Elsenhowar Johnson Mamorlal Tunnals
\ N “
WL vomo
W mw
S 12 1 12 \
\ SHLDS | LaME LAKE
ToLL
\ LASE
—_— — ~ e ——
STRIP —
. Ve
WA kT =18, . ~
TYPICAL SECTION BASE CONDITION ~ v
PEAX PER|OD SHOULDER LANE | TEMPORARY) ~
APPROX LIMITS: E8 k70 EMP|RE TO FLOYD HILL —_————— /
Whde B Tudn Ternal
EMPIRE TWIN TUNNELS GOLDEN
i FLOYD HILE
CHIEF HOSA
GEORGETOWN ~ SPRINGS o
EIMT EL BANCHO/ OMORRJSUN
SILVER
V. Us e FLUME Assumas B3 Paak Parlad Lana |5 comatructnd EVERGREEN
AlL LOVELAND PASS
o SILVERTHORNE
DILLON LAKEWOOD
VAIL PASS o EEYSTONE
FRISCO
comER COLORADO
BRECKENRIDGE O Bus Stallens Department of

. Base Condlan Assumed [mprovements
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Forecast Traffic and Revenue Results - Base Condition

Venicla | TOIVERICle | g eq
Trips (M) GRS VB [ 101l Revenue PV (at 5% DR,
2025 257 0.37 0.44 || $2014M): $109.7
2035 29.3 0.45 4.1
2045 33.0 0.75 9.0
2055 36.7 0.95 14.0
2065 40.1 1.2 17.7
2075 43.4 1.5 215
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Alt01_Opt01

2 Tolled Reverslble Managed Lanes

Reversible managed lanes designed at 65 mph, The reversitle managed lanes are on a separate waaucrsm.rcmamEasrfdahoé‘pnngsmmwmmomwmmmmmﬁsnmdos&gnspm Geneval purpose (GP) lanes designed al 58 mph except
from East Idato Springs to Floyd Hill, whare existing design speeds & lanes will remai.

Roadway Infor
Temin|
n
_Statlons
d Lanes (A
Tolllng GDOT Bus
B |Dynamie priced toll for Revers|ble Managed Lanes BRT
Tunnels Dvnamlc priced toll for EJMT 3rd Bore and Twin Tunnels 3rd bors AGS
Technoloay jer and ||cense plate recogniijon
Schedule | Structures
GConstrucllon Start 2019 (Assumes 4 ysars NEPA & Procurement) Speclal Struclures [EJMT and Twin Tunnel 3rd Bores
Construection Duratijon 4 yiears Man on V| from F
Flrst Yaar Oparatlan
Flnanclal Perlod 50 years GP = General Purpose Lane  EIMT = Elsenhower Johnson Memorlal Tunnals
1280 188!
ARIES WIRTMLM WIDTH WARIES ks
N BT 2N (BARRIER) WIOTH VARLES, WD VARIER
Py \ YD 2 WININLM :mm:\ ‘[zmm \BARRIER)
12t 12 (] \\ 1w 12! 12! W 12t 12t 12t 12 12 12t 12t @\ 12 12t o f 12 12 12 12
SHLD LAKE LAKE SHDO |REVERSE | REWERSE | SHLD LANME LANE SHLD SHLD LANE LANE LANE SHO SHD |REVERSE [ REVERSE [ SHLD SHLD LANE LANE LANE SHLD
LAME LANE LAME LANE
WE kM MANAGED LANES EB T2 WE e MANAGED LANES EB T}
TYPICAL SECTIGH ALTO1 TYPIEAL SECTION ALTA1
2 TOLLED REVERSIELE MANAGED LANES 2 TOLLED REVERS|BLE MAMAGED LANES
EXISTING 7 GEMERAL PURPDSE LANES FB & WB [<T0 EXISTING 3 GENERAL PURPDSE LANES EB & WB 70
APPROX LIMITS: EMMT TO FLOYD HILL APPROX LIM TS; 8|LVERTHORNE TO EJMT, FLOYD HILL TO C-470
Mew 3ed Boro.
at Twin Turmals.
EMPIRE - gy TWIN TUNNELS GOLDEN
.t FLOYD HILE
CHIEF HOSA
Miew 3nd Bare © GEORGETOWN ~ SPRINGS Qi
&t EIMT Indaperdant Viadust o oMO o5
EIMT Bt I Sl " REISON
o SILVER e i fL Ranicuo/
VAIL Us & FLUME EVERIREEN
o LOVELAND PASS
SILVERTHORNE
07 piLox LAKEWDOD
© VAIL PASS o KEYSTONE
FRISCO
Q correr
COLORADO
O BRT stallons Department of
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Forecast Traffic and Revenue Results - Alternative 1

Corr.idor Toll Vehicle ol BIRU BRT Revenue

Vehicle Trips (M) Revenues Person (2014 $M)

Trips (M) P (2014 $M) | Trips (M)
2025 26.7 2.1 36.0 0.83 7.8
2035 30.6 2.7 63.6 0.95 8.9
2045 34.9 3.6 87.7 1.1 10.2
2055 39.3 4.7 124.2 1.3 11.8
2065 43.8 5.9 167.8 1.4 13.5
2075 48.3 7.0 218.9 1.7 15.5
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Alternative 1 Remarks

« Alt1Optl has more than 10 times the toll lane mileage as the Base Condition
and begins with a higher level of utilization and revenue.

« Utilization increases over 300% during the 50-year life and revenue increases
more than 600%.

« Toll rates rise to manage flow during peak periods and utilization increases
throughout the day.

Toll Revenue PV (at 5% DR, $2014M): $1,575.38
Capital Cost (M): $4,116
O&M Cost (M): $49.6
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Alt02_Opt01

3 Tolled Reverslble Managed Lanes

Reversible managed lanes designed at 65 mph. The revarsible managed lanes are on & separate viaduct structure from East idaho Springs to Floyd Hill in ordar to maintain 65 mph design speed, General purpose (GF) lanes designed al 55 mph axcept
from East idaho Springs to Floyd Hill, where existing design speeds & lanas will remain.

Transit Information
Termin| [Vall to Denver
Speclal Infrastruciure
Schedule 2019 =Limlted Startup / 2023 = Full BRT Service
Statjons [12 Total
Type
CDOT Bus IT_
Capacty Improvements Dy : BRT ranslt optlen for full 50 year |
Tunnels Dvnamk: prlcm mll I'OI' EJMT Sru Bota and Twln Tunmla 3rd bore AGS T
Technoloay Transponder and ||cense plate recogn|tion
Schedule Struictires
Constructlon Start 2019 (Assumes 4 years NEFA & Procurement) Speclal Struclures [EJMT and Twin Tunnel 3rd Bores
Construction Duration 4 years Al om
Flrst Yaar Oparail 2023
FInanclal Parlod 50 years GP = General Purpose Lane  EJMT = Elsenhower Johnson Memarlal Tunnels
140 180
WIDTH VARLES, [ WIOTH VARTES. MR
2 MINIMUN ts-mm:\ (2' WINIMUN (SARRIER) WIDTH VARIES, WIDTH VARIES
4'5HD 415HD 2V MINIWUN  (BARRIER) "2 WINIMUM (BARRIER)
12 P 1z \i 1w 12! 12! 12 w0 iz iz' 12 12 12 12 br br 10 iz iz iz 10! 12 12 12 12 12
SHD LANE LANE SHD |REVERSE | REVERSE | REWERSE SHLD LANE LAKE SHLD SHLD LANE LANE LANE SHD SHLD |REVERSE | REVERSE | REVERSE | SHLD SHLD LANE LANE LANE SHLD
LANE LANE LANE LAME LANE LANE
WE 1T MANAGED LANES EB |13 Wa|-T MAMADED LANES 810

TYPICAL SECTION ALTOZ
3 TOLLED REVERS|BLE MANAGED LANES
EX|STING 2 GENERAL PURPOSE LANES EB & WE |70
APPROX LIMITS; EJMT TO FLOYD HILL

VAIL
© SILVERTHORNE
DILLON
10 VAIL PASS o EEYSTONE
FRISCO
Q corPeR.
BRECKENRIDGE

us
LOVELAND FASS

TYPICAL SECTION ALTO2
3 TOLLED REVERS|BLE MANAGED LANES
EX|STING 3 GENERAL PURFOSE LANES EB & WE |70
APPROX LIMITS; SILVERTHORNE TO EJMT, FLOYD HILL TO G-470

LAKEWOOD:

©  BRT Sttjens
e ANO2 Opld] Roadway Imprevernant Limis

A
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Forecast Traffic and Revenue Results - Alternative 2

Corr.idor Toll Vehicle el BRT BRT Revenue

Mo | TIPSO | GRS | ety | @014sw
2025 26.8 2.2 37.2 0.83 7.8
2035 30.7 3.0 56.9 0.95 8.9
2045 35.1 4.1 83.7 1.1 10.2
2055 39.6 5.4 119.1 1.3 11.8
2065 44 .4 6.9 162.8 1.4 13.5
2075 49.2 8.5 214.4 1.7 15.5
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Alternative 2 Remarks

« Alternative 2 has greater capacity than Altl and therefore can accommodate
more traffic on the managed lanes. This improves the overall level of volume
moving through the corridor on toll and free lanes.

» Given the additional capacity, however, toll lanes not as congested (nor are
free lanes) and toll rates do not need to rise as high as Opt1Altl to manage
volume. Although the lanes see a greater volume of traffic, toll rates are
somewhat lower leading to marginally lower revenue than Optl Altl overall.

Toll Revenue PV (at 5% DR, $2014M): $1,517.97
Capital Cost (M): $5,092.36
O&M Cost (M): $53.86
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Alt03_Opt01

Minlmum Program per PEIS
Minimum program per PEIS with 55 miph design speed including a 3rd bore at EJMT. Minimum program is generally localized awxiliary lane improverments.
Roadway Information Transit Information
Hi Temin| S| verthome-Denver, Service to GWS (CDOT Bus), Breckenrldge-Denver (AGS)
Speclal Infrastruciure IAGS System: None for COOT Bus
Schedule Fall2014 - CDOT Bus / After 2035 - AGS
Statlons 6 COOT Bus Statona « GWS, Esgle, Val|, Frisco, Denver {2); 5 AGS Staflons
anes and auxla
Tollng CDOT Bus [TBD by CDOT
vem [N toll for auxljary lanes BRT [rwa
Tunrels Dynamic priced toll for EJMT 3rd Bore and Twlh Tunmels Jrd Lane AGS In operatlon after 2035
Technology T der and || cense plate recognlijon
hadul Special Structures
Constructlon Start 2018 (Assumes 3 years NEPA) Speclal Struclures EJMT 3rd Bore
Construction Duratjon 3 years
Flrs! Yoar Oparall 1 I
Financlal Perlod 50 years Ganaral P Lane _EJMT = Elsenhower Johnson Memorlal T Iny

\\\ jF.l 12 i 1 il WARIES ¥l | ¥l ] il jrl
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LanE LAKE
————— — W E——
S ———
i LT EB L7 ~ e
o ~
TYPICAL SECTION ALTOS e
NON-ZEVERSIBLE & LANE {NO TOLL ~~ ’/
BASED OH PE|S MINIMUM PROGRAM -
APPROX LIMITS: EJMT TO BAKERVILLE, |DAHO SPRINGS TO FLOYD HILL
EMFIRE TWIN TUNNELS GOLDOEN
Wil Ausllary Line
DAEOC FLOYDUHILL ™ Gl igaa o Nontssn
. CHIEF HOSA
Pz 3rd Bare GEORGETOWN SFRINGS C4
&l EIMT
EIMT SILVER, EL RANCHO/ MORRISON
v s sl BLUME EVERGREEN
AL LOVELANDLPASS
o SILVERTHORNE
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Forecast Traffic and Revenue Results - Alternative 3

Corr_idor Toll Vehicle Toll AGS

V_ehlcle Trips (M) Revenues P_erson

Trips (M) (2014 $™M) Trips (M)
2025 25.9 0.02 0.94 -
2035 27.9 0.04 2.1 3.3
2045 31.8 0.06 3.8 3.7
2055 35.7 0.08 5.8 4.3
2065 39.4 0.11 7.8 4.9
2075 43.1 0.14 9.7 5.7
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Alternative 3 Remarks

* This alternative applies tolls to traffic only at the tunnels. As the tunnel
segments are relatively short, the time savings offered is lower than the
longer managed lane segments represented in the other Alternatives. The
model shows that travelers are reluctant to utilize the tolled segments.

» Given the response in initial testing, tolls in this scenario were decreased to
$1 for cars and $3 for trucks to maximize revenues and promote utilization of
the new capacity.

Toll Revenue PV (at 5% DR, $2014M): $50.98
Capital Cost (M): $2012.52
O&M Cost (M): $10.72

n THE Louis Berger Group, inc. A?

COLORADO 38

Department of
Transportation




Alt04_Opt01

Maximum Program per PEIS

Maximurm program per PEIS with 55 mph design speed including a 3rd bore at EIMT. Maximum program includes ane additional non-reversible lolled lane (EB & WB) between EJMT and Floyd Hill,

Roadway Information Transit Information
Extent of Roadway [mprovemeanis EJMT to Floyd Hj Termin| S |verthome=Denver, Service to GWS (CDOT Bus), Breckenrjdge-Denver (AGS)
P B Addltlonal & by widening ex|sting (Mon-reversible Speclal |nfragtructurs 4 T
Dlractlon of Improvements Beth dirsctlons (EB and WB) I Fall 2014 - CDOT Bus / Afler 2035 - AGS
Des|gn Speed 55 mph Stafjons 6 CDOT Bus Statlons - GWS, Eagle, Val|, Frisco, Denver (2): 5 AGS Statjons
Trucks, Private Buses BRT  [Allowed In Toll Lane (Always InGP lanes)
Tollng CDOT Bus [TBD by COOT
LCapaclty [mprovements  |Dynamic pricedtoll for 3rd tol] lane ERT i
Tunnals Dynamile priesd toll for EJMT 3rd Bore and Twin Tunnsls 3rd Lane AGS In sparatlon after 2035
Technology Tra der and ||cense plate 1
& | Special Structures
Consirucllon Start 2018 (Assumes 3 years NEPA) Speclal Struclures EJMT 3rd Bore
Construction Duratjen 4 years
Flrst Year Oparailon 2022 [
Flnanclal Parlod 50 years GP = Ganaral P Lane EIMT = Elssnhower Johnson Memorlal Tunnels GWS = Glanwood Sprin
\ "
N 2 BUFFER 2 UFFER
~ 1 1z i 14 12 .\ 12 i 7
\ SHE | LAME | LAE EWFRCVENT | TOLL LME | LWE | sHD
~ ‘l' _"'_ L
-——_—- T mmTTmTmETT - ~ —_——
WL Eal ~ s
~ ~
TYPICAL SECTION ALTO4 -
NON-REVERSIBLE & LANE TOLLED e
BASED ON PEIS MAXIMUM PROGRAM - T
APPROM LIMITS: EMMT TO FLOYD HILL
EMPIRE TWIN TUNNELS GOLDEN
Wi pursllary Lane
DAHO FLOYD HILL MHG‘I:-IIDHMIIIM
o CHIEF HOSA
P 3 Bare GEORGETOWN ~ SFRINGS c4%0
e LORRISON
EIMT EL RANCHO/ M
s & glLLUV\?rE EVERGREEN
VAIL LOVELANDPASS
o SILVERTHORNE
DILLON LAKEWOOD
EB Lane
VAIL PASS g e REYSTONE
FRISCO
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Forecast Traffic and Revenue Results - Alternative 4

Corridor Toll Vehicle | Toll AGS

Vehicle Trips (M) Revenues Person

Trips (M) (2014 $M) Trips (M)
2025 26.7 0.56 8.2 -
2035 28.7 0.97 21.7 3.3
2045 32.7 1.65 32.5 3.7
2055 36.8 2.46 50.7 4.3
2065 41.0 3.35 73.6 4.9
2075 45.0 4.34 102.5 57
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Alternative 4 Remarks

» Alternative 4 generates substantial revenues in the later years as the
capacity improvements are utilized and free-lane congestion increases.

» Overall, the revenues for this alternative are high relative to other Alternatives
because the additional tolled lanes are open at all times in both directions.

This is particularly advantageous at those periods where volumes are heavy
in each direction.

Toll Revenue PV (at 5% DR, $2014M): $486.60
Capital Cost (M): $2,715.6
O&M Cost (M): $ 14.24
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Alt05_Opt01

Permanent Peak Perlod Shoulder Lane

Widen the axisting roadway Io accommodate orte additional lsft side managed lane (EB & WB) for use during peak limes, during ron-peak tim asa - Provide full width shouldar on right side.
Roadway Information Transit Information
Temmin| S |verthome-Denver, Service to GWS (CDOT Bus), Breckenr|dge-Denver (AGS'
0 _Speclal nfragtruciure AGS System: None for COOT Bus
Schaduls Fall 2014 - CDOT Bus / Afler 2035 - AGS
_Statlons 6 COOT Bus Statlona - GWS, Eagle, Val|, Frisco, Denver {2); § AGS Statlons
pelod Lane {Always [n GP Lanes) Type
Tolling CDOT Bus [TBD by CDOT
Capacity |mprovements Dynamic priced M&m&&:ﬂm@ﬂm BRT TN
Tunnels Dynamie priead toll for EJMT 3rd Bore and Twih Tunmels 3rd Lane AGS In speratlon after 2035
Technology Transponder and ||cense plate r
Schedule Special Structures
Consirucllon Start 2019 (Assumes 4 years NEPA) Speclal Structhures EJMT 3rd Bore
Consfructon Duratjon 4 years
Flrst Yoar Oparallon 2023 [
Flnanclal Patlod |50 years = Ganeral Purpess Lane  EJMT = Elsenhowsr Johnson Memaral Tunnels GWS = Glenwood Springs
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Forecast Traffic and Revenue Results - Alternative 5

Corridor Toll Vehicle | Toll AGS

Vehicle Trips (M) Revenues Person

Trips (M) (2014 $M) Trips (M)
2025 26.0 0.50 8.0 -
2035 27.9 0.73 19.3 3.3
2045 31.6 1.1 28.4 3.7
2055 35.3 1.6 42.8 4.3
2065 39.0 2.1 61.3 4.9
2075 42.2 2.6 85.3 5.7
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Alternative 5 Remarks

« Alternative 5 provides additional tolled capacity in both directions which
allows it to generate substantial revenue.

* Growth in revenue substantially outpaces growth in volume as toll prices are
raised in the out-years of the forecast to manage volumes in the toll lanes.

* |In contrast to Alternative 4, Alternative 5 is only open during peak periods,
which limits its revenue-generating potential in comparison to Alt4Opt1.

Toll Revenue PV (at 5% DR, $2014M): $440.49
Capital Cost (M): $1,959.17
O&M Cost (M): $13.81
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Alt05.1

Permanent Peak Perlod Shoulder Lane
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Forecast Traffic and Revenue Results - Alternative 5.1

Corridor Toll Vehicle | Toll AGS

Vehicle Trips (M) Revenues Person

Trips (M) (2014 $M) Trips (M)
2025 25.7 0.62 4.1 -
2035 27.6 0.86 11.9 3.3
2045 31.3 1.2 16.8 3.7
2055 35.1 1.7 25.1 4.3
2065 38.7 2.1 36.0 4.9
2075 42.2 2.6 48.7 57
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Alternative 5.1 Remarks

e Alt. 5.1 is the equivalent of Alternative 6 except that the PPSL is permanent
rather than temporary. Alternative 5.1 does not include a 3 bore at EJMT.

 The permanent nature of this Alternative makes it wider than the temporary
lane in Alternative 6 and therefore provides it with higher capacity.

e Given that this alternative is half the distance of Alternative 5, Alternative 5.1
has lower revenue generation potential.

Toll Revenue PV (at 5% DR, $2014M): $256.65
Capital Cost (M): $99.77
O&M Cost (M): $3.46
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Alt06_Opt01
Temporary Peak Perlod Shoulder Lane

Using thve existing roadway, accommodate one additional WE laft side managed lane for use during peak times; during -poak imes asa o hauldar. No twalve fool wide shoulders are avaiable during peak perods. During non-peak
periods, twalve foof breakdown showider = on leff side instead of right. Ci ion of WEB peak perfod [k ﬁwﬂEnpn'swﬂuydWonry ﬁ?ﬂsaﬂsmaﬂmmssEBdﬁadmﬂp&akpeﬂodmmEnmanoyﬂHWmmnsmd.)
Roadway Information Transit Information
Extent of Roadway |mprovements Emplre to Floyd H| Temmin| [SIverthome-Denver, Service ta GWS (CDOT Bus), Breckenddae-Denver (AGS)

I Addlijonal & Ity by restd exs Speclal |nfrastruciure _ IAGS System: None for CDOT Bug

Diractlon of |mprovements WB Only Directlon Scheduls Fall2014 = CDOT Bus / After 2035 = AGS

Des|gn Speed Match Ex|sting Staflons 6 COOT Bus Stations - GWS, Eagle, Val|, Frisco, Denver (2): 5 AGS Statlons
Trucks, Private Buses. BRT  |Allowed |n Peak Perlod Lane (Always [n GP Lanes)

Tolllng CDOT Bus [TBD by CDOT
vem | Dynamic priced toll for EB & WE Peak Perlod Shoulder Lanes EBRT [
Tunnels Dynamic priced toll for Twin Tunnels 3rd Lanes AGS In eperatlon after 2035
Technolegy Tramn: dar and ||cense plate re llon
Schedule Special Structures

Gonstrucllon Start 2016 {Assumns 1.5 years NEPA) Speclal Struclures

Construction Duratjon 3 years
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\

A9 (HASE CORDLTIONY

N o T o
. ./ 12 w w VIRES
EHLI
\\ LAME LANE L WEDIAN
\ LANE
\ — RUMBLE I
STRIP e ——
wa kT - -
TYPICAL SECTION ALTOS_OPTO ~ /
PEAK PERIOD SHOULDER LANE | TEMPORARY) ~
APPROX LIMITS: W8 |s70 EMPIRE TO FLOYD HILL —— —_——— /
EMPIRE TWIN TUNNELS GOLDEN
- s FLOYD HILE
AU CHIEF HOSA
GEORGETOWN SFRINGSE cam
EIMT SILVER FL RANCHO/ MORRISON
v Yew FLUME EVERGREEN
AL LOVELAND PASS
o SILVERTHORNE
DILLON LAXEWOOD
VAIL PASS o KEYSTONE
FRISCH

COPER . e it COLORADO

©  HBusStatlons
BRECKENRIDGE s Statlons Department of
AlD&_Opt Roadway Improvement Limlts o Transportation




Forecast Traffic and Revenue Results - Alternative 6

Corridor Toll Vehicle | Toll AGS

Vehicle Trips (M) Revenues Person

Trips (M) (2014 $M) Trips (M)
2025 25.7 0.60 4.0 -
2035 27.6 0.83 12.1 3.3
2045 31.4 1.2 17.1 3.7
2055 35.1 1.6 25.7 4.3
2065 38.8 2.1 37.1 4.9
2075 42.2 2.5 49.6 5.7
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Alternative 6 Remarks

« Similar to the performance of Alternative 5, this alternative sees an increase
in revenue that substantially outpaces the growth in traffic.

» This alternative has lower revenue generating potential in comparison with
Alternative 5, as it covers half the distance and is a narrower, lower capacity
lane, limiting the volumes it can carry overall.

Toll Revenue PV (at 5% DR, $2014M): $222.57
Capital Cost (M): $99.77
O&M Cost (M): $3.46
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Comparison Across Alternatives — Reference Case
Corridor Vehicle Trips

Toll Revenue Revenue PV Costs

2035 (M) 2050 (M) | 2035 ($M) | 2050 ($M) (2014 $M) Capital O&M
Base
Cond | 29.3 34.8 4.1 11.3 $109.73 - -
1 30.6 37.1 63.6 104.4 $1575.4 $4,116.4 | $49.7
2 30.7 37.3 56.9 99.9 $1,518.0 $5,092.4 | $53.9
3 27.9 33.7 2.1 4.7 $51.0 $2012.5 | $10.7
4 28.7 34.7 21.7 40.6 $486.6 $2,715.6 | $14.2
S 27.8 33.4 19.3 34.9 $440.5 $1,959.2 | $13.8
5.1 27.6 33.2 11.9 20.5 $256.7 $99.8 $3.5
6 27.6 33.2 12.1 21.0 $222.6 $3.5

$99.8




Comparison Across Alternatives — Ranges (1.4%-3.0% Growth Rates)

Corridor Vehicle Tolled Vehicle Toll Revenue 2050 Revenue PV (2014$M)
Trips 2050 (M) Trips 2050 (M) (2014 $M)

Growth Rate 1.4% 3.0% 1.4% 3.0% 1.4% 3.0% 1.4% 3.0%
Base Cond 34.8 44.1 0.85 1.6 11.3 25.7 $109.7 $239.6
1 37.1 49.6 4.1 8.3 104.4 381.0 $1,575.4 $4,473.4
2 37.3 50.6 4.7 10.0 99.9 338.4 $1,518.0 $4,182.6
3 L1 43.9 0.66 9.5 4.7 13.5 $51.0 $126.6
4 34.7 46.0 2.0 5.9 40.6 223.4 $486.6 $2,097.0
S 33.4 43.3 1.3 3.3 34.9 173.8 $440.5 $1680.1
5.1 33.2 43.0 1.4 3.2 20.5 86.6 $256.7 $847.1
6 L1602 43.0 1.4 3.0 21.0 82.3 $222.6 $668.4 |




Conclusions

Does the Expected Revenue Cover Expenses?

Capital + O&M * “ “ * * / f

O3M Yil v & Yyl v v 4

« Alternatives 1 and 2 show the greatest improvements in capacity. However, the
revenues captured are not able to cover capital and O&M expenses.

« Alternative 3 provides minimal improvements in time savings and therefore
minimal revenue.

« Alternatives 4 and 5 provide considerable improvements in capacity and significant
revenues. Both can cover O&M but neither can cover capital expenses.

« Alternatives 5.1 and 6 provide limited improvements in capacity but generate an
important amount of revenues; both cover all costs.
o LY
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Level 1 Forecast Limitations

 ATransCAD-based travel demand model is not the most accurate means to
model congestion. Weather, grades, and road curvature, among others have a
strong impact on congestion and are not fully captured in the PEIS model.

 Level 1 T&R study uses existing data from recent studies, which limits the
model’s ability to include the most up to date or variable assumptions on
Value of Time, vehicle occupancy rates, trip purposes, and other critical
measures.

* The standard activities developed in a Level 2 study including the
implementation of a micro-simulation tool and the development of a stated
preference survey would address most of the limitations listed above and
provide a more accurate evaluation of traffic and revenue for the proposed
alternatives.
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THANK YOU
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