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2010 Census

State Population Missouri Minnesota
6.0M 5.3M

Land Area (Sq. Mi.) 69K 80K
Person’s/Sg. M. 87 67

City Population Kansas City Minneapolis
460K 385K

St. Louls St. Paul
320K 285K

MSA (Combined) MSA
4.8M
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Metro District Long Range 20-Year Investment Plan
The Role of Planning and Operations

Provides the link between the policies and strategies
established in the Statewide Transportation Policy Plan

Guide for future multi-modal capital and operational
Investments in the state trunk highway system within the
Twin Cities metro area.

Prepared in conjunction with the Metropolitan Council’s
Transportation Policy Plan




Metro District Highway Investment Plan
State Road Construction 2015-2030

Strategic
Capacity/
Managed

Preservation, Lane ($500M)

Bridges, Mobility/
Community Safety LOWER-
Improvement (5900M) COST/HIGH-

($2,930M) BENEFIT
($320M)

ATM ($80M)
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2010 Update: Genesis for the New Investment Strategy

 Several studies/plans influenced the 20-Year
Highway Investment Plan update

= Principal Arterial Study

= Metro Highway System Investment Study (MHSIS)
= Congestion Management and Safety Plan (CMSP)
= MnPASS (a.k.a. HOT lanes) System Study Part ||
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2010 Update: Genesis for the New Investment Strategy

 Several studies/plans influenced this update

= Principal Arterial Study
= Congestion Management and Safety Plan (CMSP)
= Metro Highway System Investment Study (MHSIS)

. @ (a.k.a. HOT lanes) System Study Part I




Principal Arterial Study
2007

1;: Metropolitan Council
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Comparison of Approaches

e Long-range transportation plans
(TPP/TSP)*

e Lower cost/high benefit
e Priced system

e “FIX” congestion

*TPP/TSP = Met Council and Mn/DOT 20-Year Transportation Plans

GMHESY,
1"‘\ ¢ T
;?' f‘-,:
1;: Metropolitan Council 2 £ 14
D or v




Key findings:
Prlnc:|pa| Arterial Study

e Can'’t build (buy) our way
out of congestion

e Typical investments are designed
for a 20-year “complete” fix

* Focus on lower-cost/high-benefit projects
to help mitigate congestion and safety
ISsues

 Pursue alternatives to mitigate congestion...
q:Metropolltan Council (p 15
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2010 Update: Genesis for the New Investment Strategy

 Several studies/plans influenced this update

= Principal Arterial Study

= Metro Highway System Investment Study
(MHSIS)

= Congestion Management and Safety Plan (CMSP)

. @ (a.k.a. HOT lanes) System Study Part Il




Metro High
Investment




Policy direction

* Metropolitan Councll
Transportation Policy
Plan

e Mn/DOT Metro District
Highway Investment
Plan

« Mn/DOT Statewide
Transportation Plan

TRANSPORTATION

Policy Plan Summary

Mn/DOT Metro District
20-year Highway Investment Plan 2009-2028

Metro Highway System Investment Study




Year 2030 Congestion

— Congested Principal Arterial Segments* {
in 2030 with existing system and TIP projects™* i

“~~ Principal Arterial

“"~..- Planned Principal Arterial

*Congested: the condition occurring — [ | ‘ .

when the modeled volume on a road gh = ] | L [, [ i
equals or exceeds the theoretical 14 A | I & N
capacity of the road at least one hour &£ |

a day. ; 1

= TIP(Tr

Program): an adopted 3-year program o2 ! : == ! | ;
of projects . J_‘

0 5 10 20

Metro Highway System Investment Study




Funding constraints

* Adding capacity to fully eliminate
congestion would cost more than
$40 billion over next 20 years

e If used alone, state gas tax would
need more than $2 per gallon
Increase

Metro Highway System Investment Study



Constrained budgets

 Traditionally transportation plans
have called for major expansion to
mitigate congestion

 Many projects carried over from plan
to plan

« 2009 plans left major expansion
projects unfunded, estimated at $3
billion

Metro Highway System Investment Study



Year 2030 Congestion

o~ Congested Principal Arterial Segments*
in 2030 with existing system and TIP projects*™

“~ Principal Arterial

“"*..+ Planned Principal Arterial
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Year 2030 Congestion
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Year 2030 Congestion |

P Congested Principal Arterial Segments*
in 2030 with existing system and TIP projects**
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Maximizing efficiency

“*Our goal Is to effectively use
every |nch of pavement SO that

'é”possnble

‘Mendez, Federal Highway
Administrator

_ September 2009

Metro Highway System Investment Study



System-wide management

m— s e ——
(e ————rr

T =« Active Traffic
M  Management (ATM)
applications

* Lower-cost/high-
benefit capacity and
safety improvements

« New managed lanes

Metro Highway System Investment Study




Metro District Highway Investment Plan
——  State Road Construction 2015-2030

Strategic

Capacity/

Managed
Lane ($500M)

Preservation,
Bridges,

Mobility/
Safety

Community ($900M)

Improvement
($2,930M)

ATM ($80M)

Metro Highway System Investment Study



Mobility Investment Scenarios: 2015-2030
Anticipated Funds Vision Scenario Eliminate -
(in millions) (in millions) Congestion
$80 for ATM $500 to 1,000 for more ATM More than $40 Billion

$320 for lower-cost/high-  $1,000 to 1,500 for more
benefit lower-cost/high benefit

$500 for managed lanes  $1,000 to 1,500 for additional

and strategic capacity managed lanes/strategic
enhancements capacity enhancements
Total: Total:

$900 Million $3.0 to $4.0 Billion

(This estimate does not include any
new principal arterial highways in
developing areas)

Metro Highway System Investment Study
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2010 Update: Genesis for the New Investment Strategy

 Several studies/plans influenced this update
= Principal Arterial Study
= Metro Highway System Investment Study (MHSIS)

= Congestion Management and Safety Plan
(CMSP)

. @(a.k.a. HOT lanes) System Study Part I

m & & 4L @&® oo m b




Congestion Management and Safety Plan, Phase Il

Minnesota Department of Transportation
and
SRF Consulting Group, Inc.

8§ %
DLCH %
Missouri Operations Summit, September 25-26, 2012 HKI 5@( 4



CMSP Intent

To identify a list of lower-cost/high-benefit
projects that seek to maximize mobility and
reduce crash risk at key congestion and safety

problem locations



CMSP Background

Phase | (2007)
- Implemented 19 Lower-Cost/High-Benefit projects

Phase |l (2009)
- System Problem Statement

- Congestion Management Strategies,
Tools, and Application Framework

. Project-Specific Before and After Studies /&%
. Congestion Management Case Studies
- Flexible Design and Managed Corridor Workshops

Phase lll (current)

- Develop and prioritize list of CMSP opportunities,
potential solutions, and programming framework

4%
8 SREFE\A 1
Nl | 3




Right-sizing Projects

Every project has a point of diminishing returns

1
1
—_
5 : :
.g 1 1
@ : Tightly Scoped Project :
3 |‘/ (Project Cost X)
@ " "
1 1
1 1
I o I
: Additional :
i Project Cost 1 Traditional Project
: * > :/ (Project Cost Y)

Cost Dollars ($) NESO,

=8 SRl

sulting Group, | OF Tnps\

a“‘mvds’o

AOHTAT\O“



The Time Value of Resources

User Costs ($)

%%

Benefit of Lower-Cost, Early Investment

Project Cost X

Current
Year

Time



Lower-Cost/High-Benefit Example
-394 WB Additional Lane

- Project Details

- WB aux lane connected between TH100 C-D road entrance and TH169
C-D road exit

- Two-lane exit provided to TH169 C-D road
- Constructed in 2005

- Benefits
- Provides lane continuity through Louisiana Ave interchange eso,
m (e]
. liev k con ion i plm : &
Relieves peak congestion issues 35 nkl %} );



Phase lII
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Metro District Highway Investment Plan

Metro District Highway Investment Plan
State Road Construction 2015-2030

Strategic
Capacity/
Managed

Preservation, Lane ($500M)

Bridges,

Mobility/
Safety
($900M)

LOWER-
COST/HIGH-
BENEFIT

($320M)

Community
Improvement
($2,930M)

ATM ($80M)

<4 CMSP




CMSP Phase Ill Process

\’.\\\N ESor

4
"t 4x%
[J ’% £
38 N “qWs¢
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CMSP Phase Il Filtering Process

6+Lane Freeway 119 4-Lane Freeway 103
Expressway 124 2-Lane Arterial 101
Total of 447 Locations



CMSP Phase Il Filtering Process

Total of 447 Locations

6+Lane Freeway 23 4-Lane Freeway 22
Expressway 18 2-Lane Arterial 18
Total of 81 Locations

Consulting Group, Inc



CMSP Phase Il Filtering Process

Total of 447 Locations

Total of 81 Locations

Final 53 projects WNNESO,

S 1,
ranked in three tiers pIm : %
o CRER(A")

Consulting Group,

, Inc. OFTRP‘




Secondary Screening

Quantified Attributes

Problem Magnitude Project Cost Effectiveness
Sug:]ngEr )::::rgo[s); 23 Planning-Level Construction Percent of Existing Delay and Crash
Cost Estimate Costs Solved by Proposed Solution

Scoring performed by computing the Return Period: the Length of Time

for Delay and Crash Savings to Equal Project Cost

Project Cost

Return Period =
eturn rerio Problem Magnitude * Ef fectiveness

\!\\\QNESQ}%

4 %
B ORCR(A)

sulting Group, Inc OFTRP“\




Secondary Screening

- Return period scores range from 1 month to 235 years
- 49 out of 60 solutions have return periods shorter than 10
years
- Solutions have been categorized into 3 tiers*
Tier 1. Return period less than 2 years

Tier 2: Return period between 2 years and 6 years

Tier 3: Return period between 7 years and 11 years

\!\\“NESQf

*A small number of solutions are not recommended due to return periods over 18 years

4 %
BCRER(A)

Consulting Group, In: OFTRP“\




CMSP — Next Steps

Finalize CMSP Project Opportunity List
CMSP Project Management Team Meeting

Metro Program Committee

Publish Final Report

Outreach

FHWA Informational Meeting

Local stakeholders
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2010 Update: Genesis for the New Investment Strategy

 Several studies/plans influenced this update
= Principal Arterial Study
= Metro Highway System Investment Study (MHSIS)
= Congestion Management and Safety Plan (CMSP)

-(a.k.a. HOT lanes) System Study Part I
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Regional 2030 Transportation Policy Plan

Future Managed Lane System

HOT lane on 1-394

In 2005

Opened 16 mile
HOT lane on I-35W
In 2009/2010

xisting MnPASS

Proposed 4 mile
H OT I an e O n | -3 5 E SSE MnPASS Construction
i n 2 O 1 5 E?.l::;:ol::naged Lane

r MNnPASS System




« |dentified a potential MNnPASS system

— Studied cost, operational, revenue and system implications

— Did not evaluate benefits of priced versus non-priced capacity
expansion




Planning
Horizon

— Criteria to identify viable MnPASS projects
— Traffic and revenue analysis
— Conceptual engineering analysis

— ldentified technological, policy, financial, and
Institutional Issues and barriers

B A @ o o




Travel Time Reliability

Throughput

Travel Time Reduction/

Policy and Investment Plans AveragEENIES
Change in Congested VMT

Financial analysis whigh Transit Suitability
Included a B/C analysis Daily_bus volumes
consistent with the Peak DU

Existing bus-only

Metropolitan Highway shaulden o
System Investment Study Future plans

m & 8 4 &® oo = 5




MNPASS Il
System

MnPASS Existing

MnPASS Tier1 mmm
MnPASS Tier 2 aw
MnPASS Tier3 o0

Vision




« Construct a MnPASS lane in each direction through the [-35
“Cayuga” project area
— From downtown St. Paul to Northern suburbs

— Open after follow up project is completed north to Little Canada Road
and connection made into downtown St. Paul

See Cayuga Project materials at:
http://www.dot.state.mn.us/metro/projects/cayuga/index.htmi

B & 8 4 & o @ b




Active Traffic Management

The next step in congestion
management

Metro Highway System Investment Study



What i1s Active Traffic
Management?

*Technology used to constantly adapt
to changing highway conditions

— Overhead gantries

— Queue warning

— Variable speed limits

— Junction control

— Travel time signs

— Eftc...

Metro Highway System Investment Study



Freeway Incident Response and Safety
Team (FIRST)

FIRST ROUTES
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Metro Highway System Investment Study




Freeway Operations

Cameras, loop detectors, and ramp meters
— Most expansive system in the nation
— First ramp meter placed into operation in 1969

— Today, there are more than 400 ramp meters In
operation 7

Metro Highway System Investment Study



Twin Cities Bu ' -
- Only Shoulder S I
- Network s

Exasting Bus
"\~ Shoulders {

Existing HOV Lane
““\__ Existing HOT Lane sy
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Overhead gantries

Display changing speed limits and
real-time traffic information for drivers
over each lane

Metro Highway System Investment Study



Included In overhead gantries

E——}

Queue warning

*VVariable speed limits or speed
harmonization

KEEP LEFT

Metro Highway System Investment Study



¥

Metro Highway System Investment Study




Junction Control

*Uses changeable traffic signs and
electronic pavement markings to
direct drivers to use specific lanes
based on varying traffic demand

Metro Highway System Investment Study



Dynamic rerouting

*Uses overhead signs,
lights and changeable
lane markings to alert
drivers that they need to
change their route based
on current traffic
conditions

Metro Highway System Investment Study




Travel time signs

«Signs display estimated travel time and
other traffic conditions so drivers can take
more control over their commutes and
make on the road route decisions

Sl

Metro Highway System Investment Study



Managed lane system

.. «Move more people, more reliably

TR T XSS T

8 e Facilitate increased capacity

r —EEN —v-:—::r‘r.q -

5 Q within existing rights of way
= » Provide greater speed/reliability

.,,-..l‘r ‘
P

, —g o Encourage greater transit use

- Provide congestion-free managed
[~ N

lanes for those who choose to pay
or ride transit

Metro Highway System Investment Study




Dynamic Message Signs \

e Ramp Meters

©® HOV Ramp Bypass

+ Cameras

= Loop Detectors

MnPASS

=, Future MnPASS

SNy MNPASS

f::-“\ =

Transit Advantages

#™\_ Bus Lane

#“\.» Shoulder Lane

N\ LRT

#\s Principal Arterial




Minnesota’s Intelligent Work
Zone (IWZ) Toolbox

Guideline for
Intelligent Work Zone
System Selection
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What i1s a IWZ System?

ANEYeT,
TAT\O

>
gy
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Definition

A system of devices that provides
motorists, and/or workers,
“real-time” information
for improved mobility and safety

through a work zone.
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Additional IWZ Information?
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http://www.dot.state.mn.us/traffic
eng/workzone/iwz/MN-

IWZToolbox.pdf




Potential corridors for additional

Active Traffic Manage

ment Strategies
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Performance Measures

for Mobility
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Figure 7: Percent of Urban Interstates Congested, 2008
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Congested Lane Miles

5000
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Metro District
Congested Lane Miles
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16,000,000
14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000
0

nTAﬂO“

0,

Metro District
Congested Vehicle Miles Traveled

15,451,185

7,713,609 7,737,576

Freeways Arterials/Collectors
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Table 12: 2009 Urban Mobility Ranking

Urban Area Travel Time Index

Chicago, lllinois 1.43

San Diego, California 1.37

Denver-Aurora, Colorado 1.31 14
Las Vegas, Nevada 1.30 17
Austin, Texas 1.29 20
Minneapolis-Saint Paul 1.24 28
Indianapolis, Indiana 1.21 34
St. Louis, Missouri 1.13 52
Pittsburgh, Pennsylvania 1.09 70
Kansas City, Missouri/Kansas 1.07 80

m & 8 A &® 5o = b




Strategies and Objectives for Mobility Performance Measures

Objective

Minimize Freeway Delay

Minimize Non-freeway Delay

Maintain a travel time index that is
better than the average of peer
cities

Increase person throughput

Increase travel time reliability for
those willing to ride transit or pay to
use managed lanes

Strategy to reach objective

ATM
Lower cost high benefit
Strategic capacity enhancements

ATM
Lower cost high benefit
Strategic capacity enhancements

ATM
Lower cost high benefit
Strategic capacity enhancements

Primarily new managed lanes

ATM
New managed lanes

Measure of progress toward
objective

% of freeway system congested
during peak periods

% of non-freeway system congested
during peak periods

Comparison of relative ranking to
other peer cities

Changes in person throughput

% or miles of new managed lanes
such as High Occupancy Vehicles
(HOV), Bus Rapid Transit (BRT) and
High Occupancy Toll (HOT)
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Greater Minnesota IRCs:
Targets for average corridor travel speed

60 MPH for high-priority IRCs
e 55 MPH for medium-priority IRCs

e For corridors containing both high- and
medium-priority segments, the length-
weighted average speed target is used.
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Greater Minnesota IRC Mobllity Performance

o Currently, of the Greater Minnesota IRC
system performs within 2 MPH of speed target* or
faster.

e System performance target: of the system
within 2 MPH of speed target or faster.

« System performance is forecast to remain at
through 20109.

*Speed targets apply to average corridor travel speed
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Good Planning Results From Engaging:

- Freeway operations
- Traffic operations
- Maintenance operations
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