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Developing and Refining
The Estimate of Need

» Minnesota State Highway Investment Plan
2003 to Present.

» Transportation Finance Advisory Committee
(2012)

» MAP 21 and the Transportation Asset
Management Plan (2013)

» The Governor’s Proposal (2015)




State Highway Investment Plan

» 20-Year Planning Horizon
» Fiscally Constrained
» Extensive Public Outreach




State Highway Investment Plan

» 20-Year Timeframe
» Fiscally Constrained

» Extensive Public
Outreach Approach A Approach C

Approach B
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Overarching Goal: Effectively manage non-pavement and non-bridge asset infrastructure to support a safe,

accessible, and reliable roadway system.

Performance Level 0
Lowest cost, greatest risk

Performance Level 1
Lower cost, higher risk

Performance Objectives: Install, maintain, replace and upgrade critical infrastructure elements to manage

performance and life-cycle costs to improve efficiency and condition, and reduce risks to the public.

Performance Level 2
Greater cost, lower risk

Performance Level 3
Greater cost, lowest risk

Investment Approach
(See Approaches Folio)

ApproachA, C

Approach B
Approximately corresponds with
current investment

PL does not correspond with an Investment
Approach

PL does not correspond with an Investment
Approach

Investment Level
Total

Years 5-10 (2022-2027)
Years 11-20 (2028-2037)
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$57.0 M/yr
$81.5 M/yr

Base
for other
categories

estment

$1,544 M “:&ﬁ%ﬂqg\
$76.1 M/yr
$108.7 M/yr

estment

Base
for other
categories

$2,596 M e
$127.9 M/fyr
$182.8 M/yr

fo 1
categories

{$3.149 M P~ 19.4%]
$155.2 Mfyr
$221.8 Mfyr

categories

Investment Reduction from current funding. Rely Maintain current funding. Rely Maintain current conditions. Rely on both Meet performance targets. Rely on both Pavement
H T it primarily on Pavement investment to primarily on Pavement investment to Pavement investment and stand-alone work to investment and stand-alone work to initiate
p initiate much of Roadside Infrastructure | initiate much of Roadside Infrastructure || initiate Roadside Infrastructure Condition. Roadside Infrastructure Condition. Allocate a

Condition. Stand-alone work only Condition. Some stand-alone work sizeable amount of funding to replace and repair
initiated through maintenance. initiated. assets at the end of service life.

Outcomes = Poor culverts increases to more * Meet 3% percent very poor culverts || e Culvert condition remains at 3% percent very e Culvert, drainage and tunnel condition at 3%

To what extent would than 15% o taré}et but poor increases to almost ?oor and 10% poor ercent very poor and 8% poor

MnDOT meet performance | ® More than 75% of tunnels willbe in [ 13% e Tunnels in 23% poor and 1% very poor igns begin to be replaced at 15 years

p  Tunnels in 50% poor and 24% very condition

targets for Roadside
Infrastructure Condition?

oor/very poor condition

 Reflectivity of most signs below
standards - illegible

o Significant increase in poor/
very lighting, signals, and ITS
infrastructure - replacement occurs
beyond expected service life

* More than 40% of noise walls in
poor/very poor condition or older
than design life

* Significant increase in poor-quality
pavement markings

poor condition

= All signs replaced at or beyond 20

gars o

« [ncrease in poor/very lighting,
signals, and ITS infrastructure -
madonty of replacements occurs at
end of expected service life

* 33% of noise walls in poor
condition or older than design life

* Increase in poor-quality pavement
markings

* Signs begin to be replaced at 15 years

* Signals replaced to maintain 12% poor and 8%
very poor condition, and [TS infrastructure

* Majority of ITS and lighting replacements
occurs at end of expected service life

98 noise walls replaced; condition remains at
6% poor and 2% poor for wood and concrete
noise walls )

* 16,000 miles of pavement markings refreshed
annually

« Signals, lighting, signs/sign structures, and ITS
condition at 2% very poor and 4% poor

* Noise walls condition at 2% poor

e Average pavement markings refreshment
decreased to two years with use of more durable
material; markings increased from 4" to 6" wide
and recessed

Risks

Hli:lgh

* Replace/repair burden shifts from
capital to maintenance budget

* Reduced reliability leads to system
closures - greater interruptions and
increased safety risk

* Delayed replace/repair not aligned
with optimal life cycle investments
results in increased costs

e Decreased replace/repair results
to an inability to meet public
expectations and standards

* Replace/repair burden shifts from
capital to maintenance budget

* Reduced reliability leads to system
closures - greater interruptions and
increased safety risk

* Delayed replace/repair not aligned
with optimal life cycle investments
results in increased costs

® Decreased replace/repair results
to an inability to meet public
expectations and standards

e Delayed replace/repair not aligned with
optimal life cycle investments results in
increased costs

* Replace/repair burden shifts from capital to
maintenance budget
* Reduced reliability leads to system closures -
reater interruptions and increased safety risk
® Decreased replace/repair results to an
inability to meet public expectations and
standards

e Replace/repair burden shifts from capital to
maintenance budget

* Reduced reliability leads to system closures -

reater interruptions and increased safety risk

* Delayed replace/repair not aligned with optimal
life cycle investments results in increased costs

 Decreased replace/repair results to an inability
to meet public expectations and standards

System Investment
Strategies

What strategies would
MnDOT use to manage
risk?

* Rely on maintenance budget to
keep system in good repair

® Respond to non-functional or
very poor condition elements only
through pavement and bridge
investment

* Repair/replace infrastructure in
very poor condition or beyond
service life

* Replace assets with greatest
exposure to traveling public
through pavement and bridge
investment and some stand-alone
projects

® Repair failed infrastructure as needed

* Replace infrastructure that is functional but
damaged/outdated ) )

e |nvest in preventive repairs to avoid future
higher replacement costs

* Repair/replace infrastructure in poor and very
oor condition or at end of service life
® Long-term replacements made when
appropriate . .
= Upgrades and innovations to improve
functionality and improve life cycle




Overarching Goal: Effectively manage non-pavement and non-bridge asset infrastructure to support a safe,

accessible, and reliable roadway system.

Performance Level 0
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Performance Level 1
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Performance Objectives: Install, maintain, replace and upgrade critical infrastructure elements to manage

performance and life-cycle costs to improve efficiency and condition, and reduce risks to the public.
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for other
categories

categories

Maintain current conditions. Rely on both
Pavement investment and stand-alone work to
initiate Roadside Infrastructure Condition.

Investment Reduction from current funding. Rely Maintain current funding. Rely
H T it primarily on Pavement investment to primarily on Pavement investment to
P initiate much of Roadside Infrastructure | initiate much of Roadside Infrastructure
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* Replace/repair burden shifts from
capital to maintenance budget
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closures - greater interruptions and
increased safety risk

* Delayed replace/repair not aligned
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results in increased costs

e Decreased replace/repair results
to an inability to meet public
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* Replace/repair burden shifts from
capital to maintenance budget

* Reduced reliability leads to system
closures - greater interruptions and
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® Decreased replace/repair results
to an inability to meet public
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e Delayed replace/repair not aligned with
optimal life cycle investments results in
increased costs

* Replace/repair burden shifts from capital to
maintenance budget
* Reduced reliability leads to system closures -
reater interruptions and increased safety risk
® Decreased replace/repair results to an
inability to meet public expectations and
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e Replace/repair burden shifts from capital to
maintenance budget

* Reduced reliability leads to system closures -

reater interruptions and increased safety risk

* Delayed replace/repair not aligned with optimal
life cycle investments results in increased costs

 Decreased replace/repair results to an inability
to meet public expectations and standards

System Investment
Strategies

What strategies would
MnDOT use to manage
risk?

* Rely on maintenance budget to
keep system in good repair

® Respond to non-functional or
very poor condition elements only
through pavement and bridge
investment

* Repair/replace infrastructure in
very poor condition or beyond
service life

* Replace assets with greatest
exposure to traveling public
through pavement and bridge
investment and some stand-alone
projects

® Repair failed infrastructure as needed

* Replace infrastructure that is functional but
damaged/outdated ) )

e |nvest in preventive repairs to avoid future
higher replacement costs

* Repair/replace infrastructure in poor and very
oor condition or at end of service life
® Long-term replacements made when
appropriate . .
= Upgrades and innovations to improve
functionality and improve life cycle




N

kto

Meet performance targets. Rely on both Pavement
investment and stand-alone work to initiate
Roadside Infrastructure Condition. Allocate a
sizeable amount of funding to replace and repair

t very

e Culvert, drainage and tunnel condition at 3%
ercent very poor and 8% poor

e Signs begin to be replaced at 15 years

e Signals, lighting, signs/sign structures, and ITS
condition at 2% very poor and 4% poor

* Noise walls condition at 2% poor

» Average pavement markings refreshment
decreased to two years with use of more durable
material; markings increased from 4" to 6" wide
and recessed
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ate Highway Investment Plan

Small Programs
$630 milkion (3.0%)

Regional and Community y :
Improvement Priorities
$310 million (1.5%)

Accessible Pedestrian Project Delivery
Infrastructure $3.27 billion (15.6%)
$530 million (25%)  \.

Bicycle Infrastructure
$140 million (0.6%)

Greater Minnesota :
Mobility Freight
$25 million (0.1%~_ $610 million (2.9%)

Twin Cities Mobility™
$240 million (1.1%)
Traveler Safety
S670 million (3.2%)
Faciliies

$80 million (0.4%)

Jurisdictional Transfer

o System Stewardship
$90 million (0.4%)

Transportation Safety
Critical Connections

Healthy Communilies

Other
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MNSHIP Performance Gap

Investment Required to Meet
Performance Targets within an
Investment Category

Investment Planned for Investment
Category

Peformance Gap or Unmet Need




Transportation Finance Advisory
Committee

» A Bi—-Partisan Task Force Convened in
2011 to Assess Need and Recommend
A Path Forward.

» TFAC Reaffirmed Needs as Defined by
MnSHIP Without Agreement on How to
Address the Need




MAP 21 and Transportation Asset
Management Plan

. Asset
Inventory/Conditions

- Objectives/Measures

- Performance Gap
Assessment

- Lifecycle Cost
- Risk Analysis




Asset Management plan scope

Pavement

Bridge

Drainage structures

o Highway culverts

o Deep storm water tunnels

Guardrails

Traffic signals

Signs

Overhead sign structures

Pavement markings

ITS

Pedestrian ramps

Lighting

High-mast light tower structures
Land

High-mast light tower
structures

Land

Rest areas
Sidewalks
Retaining walls
Tunnels

Noise barrier
Fencing

Weigh stations
ADA infrastructure
Modal infrastructure
Transit vehicles




Asset folios: Pavements example

PAVENENTS
Pavements are a critical part of MnDOT's fransportation network, providing mobility and access to a Data Collection:

r ‘ wide range of users. MnDOT's system consists of two types of pavements: flexible and rigid.
Flexible pavements are often referred to as bituminous or black top, while rigid is commonly * Automated data collection performed annuall on all stale highways

referred to as concrete. The state system consists of Interstates (e.g. 194, 1-35), non-Interstate
NHS (e.g. Hwy 14, Hwy 169), and non-NHS highways (e.g. Hwy 75, Hwy 218). The enfire state
highway system is considered in all of the analyses (life-cycle cost analysis, risk management, +  Shoulders and ramps not surveyed
financial plan and investment strategies) performed as a part of this TAMP.

Ride condifion and surface distresses collected

Office of Road Research responsible for data collection

INVENTORY AND REPLACEMENT VALUE Data Management:
FLEXIBLE RIGID TOTAL LANE- CU Highway Pavement Management Application (HPMA) used to managed inventory and condition data
ROADWAY ROADWAY ( | MILES :
CLASS MLES MILES Y »  Pavement condition deterioration models, project selection handled through HPMA
Interstate 925 896 1,821 4036 $4.04 billion Data Reporting:
ISR (L LIS St Ll il Pavement condition report published annually by MnDOT Pavement Management Unit
Non-NHS 6,569 167 6,736 13,567 $13.57 billon reportp yby g
TOTAL 12,154 2477 14331 29,362 $29.36 billion . Dalaavaiable on MnDOT' website

Notes: Interstate and Non-Interstate NHS do not include locally-owned NHS roadways (232 roadway miles); current replacement value based on $1 million per lane-mile

PAVEMENT AGE PROFILE (BY LANE-MILE) CONDITION RATING SCALE BASED ON RIDE QUALITY INDEX (RQI)

Good: 3.0 <RQI<5.0 Fair: 20 <RQIZ 3.0 Poor: RQI£2.0
CONDITION, TARGETS, AND 10-YEAR INVESTMENT LEVELS
2012 CONDITION TARGETS INVESTMENT REQUIRED
(% POOR) (% POOR) TOACHIEVE TARGETS
IN 2023

& \ Interstate 24% <% $392 million
h 5 y Non-Inferstate NHS 4.3% <4% $1.1 billion
N Non-NHS 15% <10% $1.4 biion
m0to20years  m211040years 411060 years TOTAL NA NA §29 bllion

u61to80years w8110 100 years Note: Interstate and non-nterstate NHS do not include locally-owned NHS roadways (232 roadway miles)




The Governor’s Proposal

» Publish an
llustrative 10-Year
_ist of Projects

» Include Enhancing
Planned Projects and
Adding New Projects

» Present Outcome of A\
I nve St me nts Credit: Star Tribune




The Governor’s Proposal

» Projects and
Outcomes Mapped
the Legislative
District Level

at

W

» To Be Continued...

MN SENATE DISTRICT 60

House Distrcts 604 and 808

Crystal
Golden
Valley
@

Example Projects With Full Funding Package

@  Bndge Projects
Upgrade Freviously Planned
Pavament Projects
— hew Pavement Projects
w— Mcbillty Projects

Rehab Deep Stormwater Tunnels

Existing Infrastructure
Interstates

Other Sate Highways
== Ol Rail Comdor

VHAT IS THE PROBLEM?
Mot than hall of Mnnescla's stale

highweays are over 50 years dd, and .

40 percent of the state's broges are
awer &0 years dd

In the naxt thres years, one in five
Minnesola roads wil pass thair useful
it

In the next lan years, neady 40
percent of stale roads wil be past
hesr useful Ine.

Poor reads cost Minnescla molonsts *

51.2 bllicn every year In exdra vehide
repeirs ($396 per motanist)

Minnesala businesses spend an

axtra 5222 milion per year on *

waight transpartaton dus to traffic
Congestion.

N eW
Columbia
t Fildisy Heights Saint| Brighten
Anthen Rosaville
Arden
Hills

Minneapolis

Paul

PROPOSED TRANSPORTATION
INVESTMENTS

The: proposal would invest $5 bllion
In stale roads, bidges and the
Coridars of Comeence program and
over §2 bilion in Minnescla counbes,
cibes, and oweships.

+  The proposal would repas, replace,
and modernize 2200 mies of stats
roads and repeir o replace 330 state
brdges.

The imveslments woud meel 90
percent of dl fransil needs in Greater
Minnesota, addng neary 500,000
senvice hours annually,

The proposal would cost the averags
Metro area motorist $24 par menth in
ges fax, {aD fees and saes tax

Hemugin S50.402,116 13,442,163

Mnncapols | STBBAGTIT | S21675755  S48H038

@ exrtaent by nd munepsl s ad et

0 Faprin s
orts andnet oy of rrk iighvay inves

Ny Fig
perthon o proge




Lessons Learned

» Asset Management Planning is an
Iterative and Long Term Pursuit

» Asset Management Planning
Provides Quantified and Specific
Answers to the Question of Need




Thank you

Mark Nelson
Mark.b.nelson@state.mn.us

651.366.3794
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