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Executive Summary.

Many of Michigan’s roads and bridges are in bad shape, with crumbling bridges and potholed roads
all too familiar to most Michigan’s motorists. Unless additional funding is available to maintain our
roads, they are projected to get much worse. Part of the problem is that transportation revenues have
been declining due to the heavy reliance on the gas tax. The Transportation Funding Task Force
(TF2) reported in 2008 that Michigan needed $3 billion more revenue per year to achieve a “good”
condition. This report contains the results of a rigorous attempt to disprove or verify the TF2
report’s findings regarding the maintenance of the state’s roads and bridges, i.e., pavement
preservation. This report does not include any new or widened roads to improve capacity, relieve
congestion or to improve safety, all of which were included in the TF2 recommendation. The report
also does not consider any transit issues.

Of the key questions developed by a work group appointed from among the House Transportation
Committee members, this report focuses only on the question of “How much money do we need?”

A technical analysis team tackled the question using computerized models, made possible by road
condition data recently gathered by the Asset Management Council. The models used an asset
management strategy of applying the right fix at the right place at the right time (among the choices
of capital preventive maintenance, rehabilitation or reconstruction) which minimizes the cost of
maintaining the asset value of the road system by performing the lower cost preventive maintenance
rather than allowing the roads to deteriorate to the point of needing a higher cost fix.

We divided the state’s paved roads into four categories and set the following quality goals:

State trunkline freeways: 95% good or fair
Remainder of the state trunkline highways: 85%
Remainder of the federal-aid roads: 85%
Non-federal aid roads that are paved: 85%

The amount of work that the model assumed could be done in some road segments and in some
years was limited by the maximum percentage of roads that could be worked on without causing
excessive congestion caused by road construction.



The model projected that almost $1.4 billion dollars more revenue per year would be needed in
2012-2015 and rising to almost $2.6 billion per year by 2023 to achieve the goals set. This result is
consistent with the TF2 findings regarding pavement preservation. The graphs included in the report
show that this would not result in a “gold plated” road system, as many of the roads in fair condition
would be just that - fair- and not good.

The conclusion reached was that if the investments projected by these models are not done, either
the deferred costs of maintaining our roads will be much higher OR we choose to accept lower
quality roads. From a business perspective, the set of investments recommended is the lowest long-

term costs of maintaining our roads.

Setting the Stage.

Many of Michigan’s roads and bridges are in bad shape, and unless additional funding is available
to maintain our roads, they are projected to get much worse.

2010 Pavement Condition
(Federal Aid)
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Source: TAMC 2010 PASER Data Collection
Figure 1

“Figure 1 above shows the results of the 2010 rating reveal that 35 percent (20,810.17 lane miles)
were in poor condition, 47 percent (28,081.42 lane miles) were in fair condition, and 18 percent
(10,926.99 lane miles) were in good condition.” Michigan’s Roads and Bridges 2010 Annual
Report, Michigan Transportation Asset Management Council,

http: tamc.mcgi.state.mi.us MITRP Council/Default_Council.aspx

Note that the data reported is in “lane miles”. A lane mile is determined by multiplying the number
of lanes by the length of the road, as contrasted to “centerline miles” which simply measures the
length of the road. Further, PASER ratings of 8-10 are “good”, 5-7 are “Fair” and 1-4 are “poor”.

Roads eligible for federal aid have seen a significant increase since 2004 in the percentage that are

rated “poor”.



2001 - 2010 Pavement Condition
Federal-Aid Eligible Roads
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The bad news is that even with all federal gas tax matched so that we don’t lose any, the condition
of the roads is projected to significantly decline.

Historic and Projected RSL Pavement Condition
Current Strategy vs. Match All Federal Aid Strategy
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The prospects for bridge condition are much more favorable, despite the challenges of a number of
bridges that need attention.



Bridge Condition Forcast System
MDOT - Freeway and Non-Freeway Bridges
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Source: MDOT 2011-2015 Five Year Transportation Program,
http:, 'www.michigan.gov. documents mdot MDOT_5_Year Program 216970 7.pdl

2010 Percent Structurally Deficient Bridges
All Roadway Bridges (Great Lakes States)
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Figure 2

This funding problem stems from the declining amount of revenues collected from the gas tax, due
in part to the sagging Michigan economy which has affected the number of miles driven, but also
because of increased fuel efficiency in the vehicles we drive.

The other major state source of funds deposited into the Michigan Transportation Fund, the vehicle
registration fees, has also declined due to the poor economy, resulting in declining total
transportation revenue.



Michigan Gasoline Tax Revenue
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Background Information on Road Condition Rating and Prescribing
Appropriate Fixes.

“The [Asset Management] Council has adopted the Pavement Surface Evaluation and Rating
(PASER) system for measuring statewide pavement condition. PASER is a visual survey
method used to evaluate the condition of roads. The method was developed by the
University of Wisconsin Transportation Information Center to provide a simple, efficient,
and consistent method for evaluating road condition. . . . PASER uses 10 separate ratings to
evaluate the surface distress of the pavement. Ratings are assigned based on the pavement



material (asphalt, concrete, sealcoat, gravel, etc.) and the types of deterioration that are
present. . ..

The Council groups the 10 ratings into three categories based upon the type of work that is
required for each rating — routine maintenance, capital preventive maintenance, and
structural improvement.4

Routine Maintenance
Routine maintenance is the day-to-day, regularly scheduled activities to prevent water from

seeping into the surface such as street sweeping, drainage clearing, gravel shoulder grading,
and sealing of tight cracks. PASER ratings 8, 9, and 10 are included in this category. This
category includes roads that are newly constructed or rehabilitated, have received a
structural overlay, or were recently seal coated. They require little or no maintenance.

Capital Preventive Maintenance

Capital preventive maintenance (CPM) is at the heart of asset management. It is the planned
set of cost-effective treatments applied to an existing roadway that retards further
deterioration and maintains or improves the functional condition of the system without
significantly increasing the structural capacity. The purpose of CPM is to protect the
pavement structure, slow the rate of deterioration, and/or correct pavement surface distress.
PASER ratings 5, 6, and 7 are included in this category. Roads in this category still show
good structural support, but the surface is starting to deteriorate. Asphalt pavements with
these ratings will exhibit distress such as: longitudinal and transverse cracks greater than Y4”,
crack raveling, transverse cracks 10 to 40’ apart, first signs of block cracking, etc. CPM is
intended to address pavement problems before the structural integrity of the pavement has

been severely impacted.



Structural Improvement

Structural improvement is the category of roads requiring some type of repair to improve the
structural integrity of the pavement: PASER ratings 1, 2, 3, and 4 are included in this
category. Asphalt pavements with these ratings will exhibit distress such as: rutting greater
than }2” deep, cracking in the wheel path, severe block cracking, alligator cracking, and
longitudinal and transverse cracks with severe erosion. Typical structural improvement
activities include major rehabilitation or reconstruction.”

Asset Management Guide for Local Agencies in Michigan, Michigan Transportation Asset
Management Council, December, 2007
http: tame.megi.state.mi.us MITRP. Council AssetM anagementPlans.aspx
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For more information on the PASER rating system, see Appendix A. This is an excerpt from the
Asphalt Rating Training Manual. Comparable rating systems for other road surfaces are available at
httpy tic.engr.wisc.cdu Publications.lasso

The Federal Highway Administration (FHWA) developed a National Functional Classification
(NFC) system of classifying all streets, roads and highways in the 1960°s according to the
predominant type of traffic and the traffic volume a road carries.

* The federal-aid system is subdivided into four major classification groups, Freeways,
Principle Arterials, Minor Arterials and Collectors. Of the 39,700 miles of federal-aid roads
in Michigan, 9,695 miles (8 percent of all roads) are under the jurisdiction of the Michigan
Department of Transportation and are the state trunkline highways, comprised of freeway
and non-freeway.

* Not all roads in Michigan are eligible for federal aid, based upon its national functional
classification. In general, non-federal-aid eligible roads are residential streets and lightly
traveled county roads. There are 76,435 miles of non-federal aid eligible roads in the state.
Approximately one half of this mileage (about 40,000 miles) is paved.

Another way of looking at our roads in the state is by jurisdiction, as follows:

Route Mileage and Vehicle Miles Traveled by Legal System

Annual Vehicle-
Percent of mniles Traveled Percent of
Legal System Route Miles State State
Total (AVMT) Total
in millions
State Trunklines 9,725 8% 49,986 55%
County Primary Roads 26.363 22% 22,748 25%
County Local Roads 62.811 53% 3,458 ' 4%
County Subtotal 89,174 75% 26,206 29%
City & Village Major
Streets 5.923 5% 12,690 14%
City & Village Local Steets 14.577 12% 2.733 30,
City & Village
Subtotal 20,500 17% 15,423 17%
State Total 119,399 100% 91,616 100%
S Highway Perf e Manitoring System data for June, 1999 and 1999 MDOT Sufficiency Report

Since its inception, the Asset Management Council has focused its attention on the condition of the
federal aid eligible roads in the state. In 2008, the Council expanded its focus to include a major
portion of the paved non-federal-aid eligible roads. Just over 4,296 miles of these roads were
observed and assigned PASER ratings in 2010; 5,647 miles in 2009; and 11,557 miles in 2008. The
condition of these observed and rated roads has been assumed to be representative of the remainder
of the unobserved roads in this study. This data is important, because the estimating of the costs of
maintaining our non-federal aid roads would not be possible without it, and has not been possible in

past.



Transportation Funding Work Group.

With full recognition of the challenges of funding road and bridge maintenance, together with the
previous failed attempts to solve the issues, House Transportation Committee Chairman
Representative Paul Opsommer created a Transportation Funding Work Group early in 2011. He
appointed Roy Schmidt (D) — District 76, Kent County, and Rick Olson (R) — District 55, S. of Ann
Arbor. The Task assigned was: Review previous studies, consult with various stakeholders, and
make recommendations for the future funding needs of transportation. Their objective was to:
Recommend funding levels needed to minimize the long term cost of maintaining our roads and
bridges.

Key Questions

The key questions developed were:

* How much money do we need?

* How do we raise the money?

* How do we get the money to roads and bridges?

* How do we deal with townships with minimal ability to have match money?

* How do we create the reality and perception that taxpayers are getting value for money
* How (or do we) deal with the sales tax question?

Thus far, attention has been focused on the first question, how much money do we need, and this
report focuses solely on that question.

The most significant previous effort to address the funding problems was the Transportation
Funding Task Force (TF2) created in response to Public Act 221 in Dec. 2007. The TF2 issued its
final report to the Legislature, Governor and State Transportation Commission on Nov. 10, 2008. In
short, its “good” recommendation said that the state should double its investment in maintaining its
roads and bridges, or add $3 Billion/Year. The TF2 report is available online at
www.michigan.gov/tf2. Not wanting to accept a round number that was not based on current
conditions, the work group has taken a fresh look at the question, and built the answer from scratch.

Technical Analysis Team

The technical analysis team that has worked on the question of how much money do we need has
been comprised of:

* Gilbert Earle Chesbro, MDOT Transportation Planning Specialist
* Jim Ashman, MDOT Transportation Planner
*  Craig Newell, MDOT Manager, Statewide Systems Management Section
* Denise Jackson, MDOT Administrator, Statewide Transportation Planning Division
* Bill Tansil, MDOT Administrator, Asset Management Division
* Kelly Bartlett, MDOT Legislative Liaison
* Carmine Palombo, MI Transportation Asset Management Council
* Steve Warren, Michigan Transportation Asset Management Council
* Bob Morris, Southeast Michigan Council of Governments (SEMCOG)
* Frank Raha, Michigan Transportation Commission
9



Scope of Work.

As important as what this work is, it is important to be clear what this is not. Le., this does not
account for all needs that merit or could merit consideration. For example, this analysis does not
include:

» Strategies to relieve congestion

» Reactions to address safety needs based on accident analysis

« Additions to paved roads or increased attention to gravel roads
» Local & State road agency equipment needs

» Transit: light rail, bus systems

These items may need to be evaluated to add to any “new” money that needs to be raised or
alternative means for addressing these needs might be derived.

Study Methodology.

Incorporated in this study is the concept of “asset management”, i.e.. a pavement preservation
program employing a network level, long-term strategy that enhances pavement performance by
using an integrated, cost-effective set of practices that extend pavement life, improve safety and
meet motorist expectations. The program adopts the idea of the right fix (from the “mix of fixes”) at
the right place at the right time to optimize pavement life.

It employs the concept that if you apply fix X on a road with a Y rating, you extend the service life
of the road by Z years. (Slides courtesy of Larry Galehouse, PE, PS, Director, National Center for
Pavement Preservation, Michigan State University, from presentation given at the Best
Management Practices Conference in Lansing, Michigan, July 26, 2011.)

Good Measured Life Extension
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The typical service life extensions for some typical “fixes” are shown in the slide above.

The asset management concept emphasizes that it is less expensive to maintain good pavements
over the long-term than allow the pavements to deteriorate to the point of requiring more expensive

“fixes”, including reconstruction.
b

gy e g

' PAVEMENT PRESERVATION
It's Less Expensive to Work with Good Pavements

-

- -
- -
-~

PCI ~a o -~
100 ] J M ~
Fog Seal REJUVENATORS $0.65 SY
VERY GOOU g§ Fog Soal COATINGS  $0.85 - $1.25
+ 7 Scrubb Seals sy
70 - Sand Seals

$125-

5.10-14 +  Siurry Seais $3258Y

Goop 60 Micro-Surfacing
Chip Seals
50 g
Com:nl:mal A ch 5500 -
POOR . veria $12.00
40 - Mill & ({lcﬂay sy

ANIWLYIAL TIONIWNODTY

¢ | 4 | B . 12 18 2
\(71c;r,r, PAVEMENT AGE (Years)
uu—-m

wwswh.n ety B o " adwes

To illustrate the method, Larry Galehouse shows an example of an agency highway network with
4,356 lane miles with this set of roads and pavement life:
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