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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.
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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”.


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

The prospects for bridge condition are much more favorable, despite the challenges of a number of
bridges that need attention.



Source: MDOT 2011-2015 Five Year Transportation Program,
(http://www.michigan.gov/documents/mdot/MDOT 5 Year Program 216970 7.pdf]
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Source: MDOT April 2011
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.


http://www.michigan.gov/documents/mdot/MDOT_5_Year_Program_216970_7.pdf
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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 %4”,
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 4" 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://tamc.mcgi.state.mi.us/MITRP/Council/AssetManagementPlans.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
[http://tic.engr.wisc.edu/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.

e 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.

e 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:

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.


http://tic.engr.wisc.edu/Publications.lasso

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, M| 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
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Scope of Work.

As important as what this work is, it is important to be clear what this is not. I.e., 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.)
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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.
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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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If no work is done, this is what the network would look like a year later, i.e., each road or lane mile
would have one less year of service life (i.e., the bars would move one space left on the graph, with
the one year life added to the previous year’s zero life remaining. The network would lose 4,256

“lane mile years”.
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Without going through his full example, suffice it to say that with a limited budget, taking a “worst-
first” strategy of reconstructing the roads with zero remaining service lives would use the entire
budget and yet not fix all of the worst roads. Meanwhile, the remainder of the roads would
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deteriorate, each mile losing a year lane mile, and requiring a more expensive fix than the year
before. The system would be in even worse shape each year.

In contrast using the asset management approach, the potential projects would be evaluated on the
cost of the project, divided by the lanes treated by the fix, divided by the additional years of service
life obtained to calculate the cost per lane mile year. The total service life of all of the roads in the
system will be maximized by selecting the combination of projects which have the lowest costs per
lane mile year, meaning that much of the work will be capital preventive maintenance pavement
preservation treatments applied to prevent the roads from falling into poor categories.

The downside of this strategy is that when there are insufficient funds, the roads in “poor” condition
get in even worse shape. Of course, this strategy practically cannot be applied perfectly, as there
will be some roads in awful condition that simply need to be addressed, due to traffic loads, safety
issues or simply public pressure. The concept, however, is the best management practice that will
minimize the cost of maintaining the asset value of our roads, i.e., the lowest cost method of
maintaining satisfactory roads in Michigan. The cost estimating models we used utilize this method.

Another downside of using the asset management approach is a lack of understanding among the
public. Many find it hard to understand why a road agency is applying an appropriately timed chip
seal to a road that looks great to them, in contrast to a “terrible road” in need of reconstruction that
is not being improved, when insufficient funds exist to do both. A significant public education effort
will be necessary to achieve greater public acceptance of the asset management practice.

Bottom line: 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.

Key Assumptions in the Models.

The team used models from:

« MDOT RQFS (Road Quality Forecasting System)
« Michigan Transportation Asset Management Council (PASER data)
» A comparable model for bridges

These models work at the 50,000’ level, and are not project specific like RoadSoft). That is, it
contains data such as there are X number of lane miles of concrete highway at PASER rating 5, Y
lane miles at condition 6, etc. The database contains the condition ratings of 100% of the Federal
Aid roads and 40% of the non-Federal Aid roads (and the assumption is that this 40% is
representative of the remaining 60%).

The formulas in the model predict the deterioration rates of RSL or PASER conditions of each of

the categories of roads year by year. The model also assumes improvement in RSL or PASER road
conditions for each selected “fix” from X to Y additional road life for each “fix”.

13



We have divided the paved roads in the state into four categories:

State trunkline freeways

Remainder of the state trunkline highways
Remainder of the federal-aid roads
Non-federal aid roads that are paved

For the purposes of determining the cost to maintain our roads, the maintenance and construction
categories used are Capital Preventive Maintenance, Rehabilitation and Reconstruction.

Embedded in the model are costs assumptions per lane mile of “fix”. For example, the costs per 1ane
mile through 2015 assumed in the models are:

Cost of Improvements Assumptions (per lane mile)

Capital
Preventive
Reconstruction Rehabilitation Maintenance
Freeway 1,456,000 643,000 66,600
Federal Aid, Trunkline 1,250,000 366,000 54,800
Federal Aid, Non-Trunkline 562,000 165,000 26,000
Non-Federal Aid 365,000 105,000 20,000

The data supporting the cost assumptions for the State Trunkline highways are detailed in Appendix

B.

Here is the data collected by Steve Warren, Kent County Road Commission Deputy Director and
member of the MI Transportation Asset Management Council, for the non-state trunkline roads, to
compile a “representative average” from the range of costs in various areas across the state:
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Non-State Trunkline Improvement Cost Detail
Federal-Aid Highways

Per 2 Lanes PE/CE Total | Per Lane Mile |
Calculated Used

Reconstruction $1,000,000 12.4% $1,124,000 $562,000 $562,000

Rehabilitation Average $329,514 $164,757 $165,000
Crush and Shape $275,916 10.8% $305,715 $152,857
Mill and Fill $318,875 10.8% $353,314 $176,657

Cap. Preven. Maint. Average $51,700 $25,850 $26,000
Seal Coat (chip seal) $43,700 $43,700 $21,850
Microsurfacing $59,700 $59,700 $29,850

Non- Federal-Aid Paved Roads

Per 2 Lanes PE/CE Total | Per Lane Mile |
Calculated Used

Reconstruction $660,000 10.1% $726,660 $363,330 $365,000

Rehabilitation Average $209,880 $104,940 $105,000
Crush and Shape $246,000 6.0% $260,760 $130,380
Mill and Fill $150,000 6.0% $159,000 $79,500

Cap. Preven. Maint. Average $38,800 $19,400 $20,000
Seal Coat (chip seal) $40,300 $40,300 $20,150
Microsurfacing $37,300 $37,300 $18,650

PE/CE means Preconstruction engineering and construction engineering.

Note that the simplification of the multiple choices in potential “mix of fixes” into the three
categories is a limitation of this study, but the estimated costs are deemed representative of the
averages across the state that would be experienced.

An assumption of 5% for inflation after 2015 is included. This represents the trend in costs of
construction based on MDOT data. The cost of asphalt, an oil based product, is one of the big cost
drivers.

Road Quality Goals.

To begin the process of working the models, we had to set road condition goals. We selected the
same goals as set by the TF2, i.e.:

State trunkline freeways: 95% good or fair according to RSL (remaining service life) ratings
Remainder of the state trunkline highways: 85% according to RSL ratings

Remainder of the federal-aid roads: 85% according to PASER ratings

Non-federal aid roads that are paved: 85% according to PASER ratings

Note that the ratings of 8-10 are considered “good”, 5-7 are “fair” and 1-4 are “poor”. This differs
slightly from the rating system in the University of Wisconsin PASER training manuals (see
Appendix A) in which only ratings 1-3 are considered “poor” but follows the practice of the Asset
Management Council in its reporting system. This may be based on the fact that even roads with a
rating 4 require structural improvement, rather than capital preventive maintenance.
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Note also that when we achieve these goals, the roads will not be perfect. The reader is advised to
study the photos in Appendix A for the different ratings to familiarize yourself with what the ratings
mean. The goal is not to have perfect looking roads, but to maintain satisfactory ride quality while
minimizing the long-term cost by preserving the pavement and extending the pavement life by
applying the right fix at the right place at the right time. In effect, we minimize the cost per lane
mile life while achieving decent roads.

Optimal Combination of Fixes and Timing.

The models we used are not cost optimization models that automatically come up with the lowest

cost combination of fixes. The analysts needed to run multiple “what ifs?”” Their objective was to

select the combination and timing of fixes from the “mix of fixes” that costs the least long-term to
maintain our asset value of our highway system — a business approach.

Each “what if” required the analysts to assume different percentages of the three types of road fixes,
which varied by year and by road type. For example, for the state trunkline highways, both freeway
and non-freeway, here are the lowest cost combination found that best achieved the quality goals set
for the two segments of 95% and 85% good or fair, respectively.

| Freeway | Non-Freeway |

2012-2016 Percentage Lane Miles Percentage Lane Miles
Reconstruction 1.13% 113 0.98% 190
Rehabilitation 4.34% 435 3.09% 600
Preventive Maintenance 5.50% 551 7.89% 1,533
2017-2023

Reconstruction 1.13% 113 0.96% 187
Rehabilitation 4.51% 452 3.09% 600
Preventive Maintenance 4.91% 492 7.03% 1,366

2024

Reconstruction 0.99% 192
Rehabilitation 3.10% 602
Preventive Maintenance 6.14% 1,193
2024-2028 2025-2028

Reconstruction 1.51% 151 0.99% 192
Rehabilitation 4.06% 407 2.91% 565
Preventive Maintenance 5.27% 528 6.14% 1,193
Total Lane Miles in Segment 10,024 19,432

The remaining two segments of roads are assumed to be improved as follows:

Non-Trunkline Non-Federal-
Federal-Aid Aid Roads
2012-2023 Percentage Lane Miles Percentage Lane Miles
Reconstruction 0.94% 512 0.98% 779
Rehabilitation 3.65% 1,987 3.09% 2,456
Preventive Maintenance 14.48% 7,885 7.89% 6,271
Total Lane Miles Improved 10,384 9,506
Total Lane Miles in Segment 54,452 79,482
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Funds Needed to Achieve Condition Goals for 2012-2023: Current Paved Roads and Bridges

Here is an overall summary of the funds needed to achieve our goals with the derived lowest cost
combination:

Funds Needed to Achieve Condition Goal for 2012-2023

Funds Current Average Annual

Goal Needed Budget Shortfall Lane Miles
Improved
Paved (Percentage in
Lane Good/Fair . . . . Annual Average in Millions . . . . .
Miles Condition)
Freeway 10,024 95% $614 $148 $466 10.7%
Federal Aid, Trunkline 19,432 85% $696 $317 $379 11.4%
Federal Aid, Non-Trunkline 54,396 85% $958 $378 $580 19.1%
Non-Federal Aid 79,482 85% $561 $254 $307 16.9%
Road Subtotal| 163,334 86% $2,829 $1,097 $1,732 16.6%
Bridges
Freeway 3,260 95% $208 $148 $60
Non-Freeway Trunkline 1,209 85% $43 $37 $6
Non-Trunkline Bridges 6,446 84% $75 $44 $31
Bridge Subtotal] 10,915 87% $326 $229 $97
Grand Total|  $3,155 $1,326  $1,829

Of note in this chart are the percentages of lane miles improved per year. Experience indicates that
improving more than 11% of the major roads in a year ties up traffic excessively, while a somewhat
higher percentage of the more local roads can be improved upon acceptably. Almost 17% of the
non-Federal-Aid roads and over 19% of the non-state trunkline Federal-Aid roads represents (in
technical terms) a whole bunch of work.

Also note that we assumed in the base case and in the proposed scenario that the current sources of
revenue into the Michigan Transportation Fund (Gas tax, Diesel fuel tax, Vehicle registration fees
and Federal gas tax allocations — with the uncertainty at the federal level, this may not be a safe
assumption, but anything else would have been as much of a guess) would continue at current
levels, and the question to be answered was how much additional money would be needed to pay
for the least cost combination of fixes. The amounts of revenue going into each of the four segments
of the system may be seen in the column labeled “Current Budget”.

Deriving the “Current Budget” numbers was fairly straightforward for the state trunkline segments
in our model, but challenging for the remainder of the system. The information used is included as
Appendix C. The problem with the non-trunkline road segments is that the data has not been
reported in the same fashion as the model was constructed. That is, we were looking for the costs of
capital preventive maintenance, rehabilitation and reconstruction of existing roadways only. In the
reports we dug up, safety projects, routine maintenance, and perhaps other costs were mixed in the
numbers reported. We assumed that the non-pavement safety projects percentage was the same
percentage for the non-state trunkline segments as for the state trunkline segments, and similarly for
routine maintenance. Admittedly, this is somewhat of a SWAG but the best estimate the experts
engaged could come up with. The feeling is that if anything, the “Current Budget” estimates may be
on the high side for the non-state trunkline road segments, which would have the effect of possibly
a lower “Shortfall” or “Additional Revenue Needed” than may actually be the case. That is, the
final result is deemed on the conservative low side.
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The averages, however interesting, are not as revealing as the year by year totals, as those totals are
what we will need to match up any new or changed revenue stream to pay for the increased level of
road maintenance. This table provides contains the annual additional requirements.

Additional Investment Needed (in millions)

Total Funds Needed to Total Additional Funding Above
meet Goals (Current plus Current Investment Needed to

Year Additional) Meet and Sustain Goals
2012 $2,703.13 $1,377.13
2013 $2,687.68 $1,361.68
2014 $2,691.92 $1,365.92
2015 $2,688.46 $1,362.46
2016 $2,834.30 $1,508.25
2017 $3,059.50 $1,733.10
2018 $3,202.86 $1,876.84
2019 $3,344.49 $2,018.61
2020 $3,503.72 $2,177.80
2021 $3,558.88 $2,231.77
2022 $3,707.19 $2,381.76
2023 $3,896.18 $2,569.40

Total $37,878.31 $21,964.72

The detail for each of the four road segments and for bridges are attached as Appendix D.

Also, the further breakdown of cost for each fix per year for the non-state trunkline roads is attached
as Appendix E.

Comparison With TF2 Report

It is interesting to compare the current estimates with those of the TF2 report. The TF2 numbers are
presumed to be averages over a period of years, and thus comparable to the 2012-2023 averages in
the current estimates. The current estimates fall somewhere between the TF2’s “good” and “better”
scenarios. The current estimates thus give some support or corroboration of the earlier estimates.

Additional Funding Suggested by TF2 (in millions of dollars)

Highway Preservation MDOT Locals Total
Good 389 665 1,054
Better 1,149 2,045 3,194

Bridge Preservation
Good 80 106 186
Better 110 292 402
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Projected Road Quality with Proposed Additional Funding.

Now, the goal was to meet our 95% and 85% good or fair conditions. Here is how they have come
out.

For the freeways, it takes us a few years to reach our goal of 95% good or fair, but ultimately we
reach and maintain the goal. The result is much better than with status quo funding.

Freeway Pavement Condition
Percent Good/Fair
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¥ ‘o

w \\

60%

. \‘\‘\‘\ﬁ

40%

30% T T T T T T T T T T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Year

=—=Goal: 95% == Proposed Strategy == Current Strategy (5YP)

It is important to note that even when we approach, hit and maintain the 95% good or fair condition,
all the roads will not look in “like-new” condition. Only abut 60% will be in the 8-10 “good” rating,
between 30 and 40% in the 5-7 “fair” rating and the remaining less than 10% in the 1-4 “poor”
condition. See the chart below. Some of the capital preventive maintenance, such as crack filling,
will not be as aesthetically pleasing as fresh, smooth asphalt, but will be much more cost effective
than a 1” or 2” hot asphalt mix overlay in circumstances that crack filling would be the “right fix at
the right place at the right time”.

Similar charts showing the make up of the three categories are provided for each of the four
highway segments below.

19



Freeway Pavement Condition Forecast

Percent of Lane Miles
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For the non-freeway portion of the state trunkline, the condition of the roads actually dips well
below current levels of quality even with over 11% of the segment’s lane miles being worked on
each year, or 10,384 lane miles per year. |f one is unhappy with the temporary reduction in quality,
it must be pointed out that this quality level is much, much better than would be the case without
additional funding. The condition of the roads has been allowed to deteriorate so much and held
together with so many 3, 5 or 7 year fixes that the expiration dates are coming due faster than the
roads can reasonably be worked on each year without causing unacceptable congestion and traffic
tie-ups. We created an earlier run of the model that achieved the goal much sooner, but the
percentage of roads that would need to be worked on each year was simply not feasible. The
takeaway message is that we need to act now or this situation will get even worse without serious
action soon. In short, it costs more to defer the capital preventive maintenance and we have poorer
roads in the meantime.
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Non-Freeway Trunkline Pavement Condition

Percent Good/Fair
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For the non-trunkline Federal-Aid roads, we project a continuous improvement from the current
very low (mid-50%) towards the goal of 85% good or fair. It takes many years to get there, but
eventually the goal is met if we simply stick to the plan.

Non-Trunkline Federal-Aid Eligible Roads Pavement Condition
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Non-Trunkline Federal-Aid Eligible Roads Pavement Condition Forecast
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Again, for the non-Federal-Aid paved roads, as with the non-trunkline Federal-Aid roads, it takes a
while to achieve the 85% goals, but we can get there, gaining incremental improvement year by
year.

Paved Non-Federal-Aid Eligible Roads Pavement Condition

Percent Good/Fair
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Projected Bridge Quality with Proposed Additional Funding.

The additional money helps maintain the condition of the state trunkline highway bridges, rather

than see the condition deteriorate.

Trunkline Bridge Condition

Percent of Bridges Good/Fair
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Although the percentage of bridges that are good or fair remains above 90%, again, as with the
roadways themselves, many of the bridges would still not be in the best condition.

Trunkline Bridges
Percent of Bridges
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Sensitivity Analysis.

A key decision in the analysis conducted was what percentage of roads should be rated good or fair.
We selected 95% as the goal for the freeways and 85% for all other paved roads. A fair question is,
“What difference in cost might there be if the non-state trunkline highways with less traffic and at

lower speeds were given a lower goal of 80%.”

The following table shows that initially the difference would be just over $ 100 million per year and
rising towards $§ 150 million in 2023. In other words, the goal for how much additional money needs
to be raised to meet the goals could be reduced in the near term about $ 100 million per year if we

were to lower our goals with respect to the non-state trunkline roads. This is not a recommendation,
just an observation.

Year
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Comparison of 80% and 85% Goals for Non-State Trunkline Highways

Additional Funding Above Current Investment Needed to Meet and Sustain Goal

(in millions of Dollars)

Non-Trunkline Federal Aid

Non-Federal Aid

85%
442.00
442.00
442.00
442.00
483.00
526.05
571.25
618.72
668.55
720.88
775.82
833.51

80%
387.00
387.00
387.00
387.00
425.25
465.41
507.58
551.86
598.36
647.17
698.43
752.25

55.00
55.00
55.00
55.00
57.75
60.64
63.67
66.86
70.19
73.71
77.39
81.26

Difference
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85%
226.00
226.00
226.00
226.00
250.00
275.20
301.66
329.44
358.62
389.25
421.41
455.18

80% Difference
180.00 46.00
180.00 46.00
180.00 46.00
180.00 46.00
201.70 48.30
224.49 50.72
248.41 53.25
273.53 55.91
299.91 58.71
327.60 61.65
356.68 64.73
387.22 67.96

Total
Difference
101.00
101.00
101.00
101.00
106.05
111.35
116.92
122.77
128.91
135.36
142.12
149.22



Key Questions Remaining.

As mentioned above, this analysis only involves estimating the cost of reasonably maintaining our
current paved roads and bridges. It does not include any new or widened roads to improve capacity,
relieve congestion or to improve safety. The TF2 report had cost estimates for three levels of action:
current/do nothing, good or better. At even the “good” level, the amounts suggested are sizeable, as
the following table shows. (It is not known if these numbers are averages over a period of years, or
for the first year, but the amounts are nonetheless useful in gaining a sense of the magnitude of
additional investment recommended by the TF2. The table does not contain the recommendations
for additional funding for debt service or administration.)

Additional Funding Suggested by TF2 at the "Good" Level

(in millions of dollars per year)
MDOT Locals

Capacity Improvements and Border Crossings 675 233
Safety and ITS 35 118
Other Highway Facilities 10 9
Highway Maintenance 54 474

774 834

Once the question of how much money we need is firmly answered, we will need to progress
through the remainder of the questions raised, i.e. the following, which this report does not address.
We will return to these questions soon.

* 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?

Timing Goals

e Engagement of interest groups and legislators started July 26 at the Best Management
Practices Conference on Road Maintenance and will be ongoing.

e A proposal for the legislature will be prepared for the fall, with legislative action expected in
the September — December, 2011 time period. This may or may not be part of Governor
Snyder’s “Infrastructure Message” that he has announced will be released in October, 2011.
The goal is to definitely get this done prior to an election year when votes in the legislature
for new revenue may be harder to come by.

Conclusion

We are optimistic that we can finally solve the issue of adequately funding our road and bridge
infrastructure this year. The key elements include the least cost business approach incorporated in
the cost estimate, new revenue based on user fees, and a bi-partisan effort to increase road and
bridge funding about $1.4 billion. This is a real problem, and many of the legislators and the
Governor are intent on solving real problems. We need to seize this historic opportunity.
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Appendices:

Appendix A: Pages 15-25 from PASER (Pavement Surface Evaluation and Rating Manual —

Asphalt Roads available at{http:/epdfiles.engr.wisc.edu/pdf_web_files/tic/manuals/Asphalt-

PASER_02.pdf

Appendix B: Cost Assumption Detail (State Trunkline Highways)
Appendix C: MDOT Highway Funding Allocation Process and Calculation of “Current Budget”
Appendix D: The detail for each of the four road segments and for bridges

Appendix E: Breakdown of cost for each fix per year for the non-trunkline roads
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Appendix B

RQFS Model Costs and Road Reconstruction and Rehabilitation (R&R)/CPM Detail Costs

There are differences in the average pavement lane mile cost used in the RQFS model cost tables
and the detailed work costs as reflected in Appendix B. These differences are primarily a reflection
of the point in time which the subset of data was captured.

RQFS cost tables currently are based on 2009 base year costs, which included actual project costs
from 2007-2008 and the Five-Year Program estimated project costs for FY 2009-2015. These costs
were finalized in August 2009. These costs were approved by region pavement engineering staff
and utilized for model base costs. The RQFS cost table is in the process of being updated with
region staff and will be finalized in August 2011.

The R&R/CPM detail chart, in Appendix B, includes actual costs from 2009-2010 and estimated
project costs for FY 2011-2016. These costs were pulled from the MDOT’s corporate program
development (M AP) database in February, 2011.

Reconstruction costs in the RQFS model include work type codes 160 through 164. Rehabilitation
costs in the RQFS model include "resurfacing” which includes work type codes 140 through 146,
and “rehabilitation” work type codes which includes 155 and 156, in addition to 165 though 170.
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3396 862 05 4
5150 505 22 22
S812.463.07 17
1536 258 56 46
51.416 880.08 X7
5089,712.74 12
£1.270,731.20 ar
£1.312 75710 K]
$TOT,046.T 215



CPM

Work
Type Average Cost Fer
Htatewida Coda Type of Work Mil=
Frogway
Flexthla & Compogite Favemanis.C P
407 Litre-Thim Brumiraous Owerlay 538 153
403 Cold Millrg and Bitumingus Crrerlay =104, 211
A1} Sogle: Caurss Micro-Surfacing 545,188
411 Multiple Covrse bicro-Surfacing 241,830
443 Buminous Cwerlay 588 428
Subtutal; $92 824
Concrals Favamenis-GRM
412 Congcrete Jont & Suface Spall Regar 37143
415 Concrete Pavemam Resloraton 540,232
450 Full Cepth Concrete Pavemen: Reoair 542 247
Sublotal: 33,359
416 My Treaktrmsint Technolegy Concrels Paverenl Eag 637
Total Statewide Frepway 570,349
Work
Type
Statewide  Code Type ol Work Average Cost Per Mile
Mon-Freeway
Flexitila & Compogte Favermmante-L PN
144 Dne Courrse Dverlay R R
400 MultiCoursa Chip Seal % e
407 WNra-Thin Bituminous Swetlay 538,042
408 Cold Millirsg 2nd Biturmindus Ceray 530,40
410 Sngle Course Micro-Surfacn 35,603
411 Multiple Course Moo Surtacirg 245 083
414 Paver Placed Suarface Seal 62632
440 Sangle Chourse Chin Seal 2174
443 Bavrminous Overday 6617
Sublakay: $63.136
Concrota Favements-CRPM
412 Congrete Jank & Surface Spall Repar $140,061
415 Concrete Pavement Pestaration 280,513
45 Full Depth Concrete Paveman® Repair 548 400
Sublotal $71,260
Total Statewide Non-Freeway 363,676

Humber
of lohs
used for
Avarage

(4]

Lh Rl B

2

- Y

84

Mumber
of Joba
usad for
Avprags

23
15
196
12
a7

4E
178

R =

4710



Appendix C

MDOT Highway Funding Allocation Process

Highway Program Investment Template:

The Michigan Department of Transportation (MDOT) has developed a Investment Template
process to accomplish the effective usage of financial resources on Michigan’s Highway Capital
program. This process allocates estimated financial resources to infrastructure asset categories or
programs in order to achieve approved transportation improvement goals and allow for the
ability to monitor that the program improvement strategies are constrained within the
department’s available revenue.

The process allocates a target amount to a template category annually based on approved goals,
improvement strategy, and needs. The amount reflects an estimated level of obligation authority
from federal aid and state revenues to be provided during the specified timeframe. As revenues
increase or decrease the investment template is reviewed and adjustments made accordingly.
Target changes due to the extra funds and/or target transfers between template programs are also
administered throughout the year to fully utilize the approved obligation authority.

The template target development and monitoring process assists in setting the level of funding to
achieve highway improvement goals and provides a tool to constrain the overall statewide
program against available revenues.

Financial resources:
o Federal Source:
o Annual federal aid obligation authority for state trunkline system (MDOT)
excluding local program funding
e State Source:
o Distribution from Michigan Transportation Fund (MTF) based on Act 51 formula
to State Trunkline Fund (STF)
o Available Bond proceeds



FY 2010 State Transportation Tax Revenues and Distribution per ACT 51

Michigan Transportation Fund

MTF Revenue = $1,840.2 million

Statuary grants and fund allocations in order of deduction per ACT 51

Recreation Improvement Fund
$16.7M
Statutory Appropriations
MDOTQZI;IilI\I/i[SHaﬁOH «— Ra’ilo Grade’ Crossing . $3.0M
: —»| Critical Bridge Debt Service $33M
3 cent of Gas Tax (formula) $1328M
1 cent for Bridges (critical and state) $443M |- — - —. —. |
Grants - Other State Departments STE Debt Reduction $430M |
$284M :
|
|
Comprehensive Transportation Fund |
$1552M ¢
(10% of MTF after recreation fund, administration Economic Development Fund !
and collection, and first statutory grants) » $403 M |

f f

|
. Sales Tax Part of Drivers License Fees :
additional funds to CTF additional funds to EDF I
(4.65% of auto-related) $13 M |
$85 M |
|
Statutory Appropriations |
Critical Bridge Program $50M |
Local P Fund 33.0M —1—Pp e
ocdl Fogram fun 3 (1/2 of 1 cent for local bridge program) $222M i |
I CTF RR Safety & Tariffs $17M :
| |
! i
! A 4 |
|
| MTF Balance to Distribute |
I $1318.6 M :
| |
| :
. |
| :
M !
4 i

State Trunkline Fund
Total = $630.4 M

*#39.1% of MTF Balance $513.3 M
39.1% of 3cent gastax  $51.9M
1/2 of 1 cent for Bridges $22.2 M
STF Debt reduction $43.0 M

Total = $3342 M Total = $585.0 M

*#21.8% of MTF Balance $293.4 M
21.8% of 3cent gastax  $29.0 M
35.8% of Local Program  $11.8 M /(.

*#39.1% of MTF Balance $511.9 M
39.1% of 3cent gastax  $51.9 M
64.2% of Local Program  $21.2 M

|
|
i
!
Cities and Villages : County Road Commissions
i
|
i
|

*  Actual shares are not exactly 39.1% & 21.8% due to jurisdictional transfers. 09/2011



State Trunkline Fund

MTF share = $630.4 M

Miscellaneous Revenue
=$1472M

MDOT share of
Regular Federal Aid —

Administration

—> includes Buildings and Facilities

$1102M

Grants to Other Departments
$435M

Debt Service
$1483 M

Routine Maintenance
$261.7M

A 4

STF balance Available
for MDOT Highway Program
$2139M

$793.0 M

MDOT share of
ARRA Federal Aid —

Federal & State Revenue
available for
MDOT Highway Program
$1169.2 M

$1623 M

08/2011



lare Federal aid
of ARRA Federal Aid - Local share)



MDOT FY 2010 HIGHWAY PROGRAM
Individual Program amounts include ARRA funding

REPAIR & MAINTAIN ROADS AND BRIDGES
REPAIR AND REBUILD ROADS

Preserve Rehabilitation & Reconstruction $ 463.1million
Capital Preventive Maintenance 94.3 million
TOTAL REPAIR AND REBUILD ROADS $ 557.4 million
REPAIR AND REBUILD BRIDGES
Preserve Rehabilitation & Reconstruction $ 211.6 million
Capital and Scheduled Preventive Maintenance 29.8 million
Big Bridge 8.1 million
Special Needs 6.5 million
Blue Water Bridge 7.0 million
TOTAL REPAIR AND REBUILD BRIDGES $ 263.0 million
TOTAL ROADS & BRIDGES $820.4 million
CAPACITY IMPROVEMENTS (CI)' AND NEW ROADS (NR)
Capacity Improvements $ 57.9 million
New Road Construction 31.7 million
TOTAL CI & NR $ 89.6 million
SAFETY AND SYSTEM OPERATIONS
Safety Programs 21.7 million
Safety Installations 56.3 million
Intelligent Transportation Systems 11.3 million
Congestion Mitigation and Air Quality 32.7 million
Operations 9.0 million
TOTAL OPERATIONSPROGRAM $ 131.0 million
OTHER
Federally Funded Programs 2 $ 64.7 million
Non-Federally Funded Programs * 43.6 million
TOTAL OTHER $ 108.3 million
FY 2010 HIGHWAY PROGRAM $ 1,149.3 million

' A substantial portion of capacity improvement projects includes the preservation of the existing road. Approximately 50
Eercenl of the capacity improvement construction funding is for preserving the existing road adjacent to the new lane.

Federally funded programs include Enhancement, Railroad Crossings, Safe Routes to Schools, Noise Abatement, Wetland Pre-
Mitigation, Discretionary, Recreation Trails, Commercial Vehicle Enforcement, Carpool Parking Lots, Freeway Lighting and
Pump Stations.

Non-federally funded programs include Transportation Economic Development Fund — Category A, Advanced ROW

acquisition, Michigan Institutional Roads program, State Funded Required Programs, Program Development and Scoping, State
Railroad Crossing.



2009 STATEWIGE SUMMARY REFPORT Fage &

ALE COUNTIES HAVE BEEN APPROVEQO
ETATEMENT QF EXPENDITURES

Frpoct Date: A0l

Primary Laal 2o, Read
Read Fund Read Fund Cogumry, Fune Tola
(P (L] ic] LH
ConslsetioniCapacity Irmprovemen |
Faosids LB 0EA.R0 4,144, 229,24 3871820274
Stracdures _dTEMEN  RSR1I0.90 4,988 B26.21
Fogdsde Perks 00
Specizl Assozsmends . 0D
Ciliner 2AIRAZT A 2518 580 O 4 550, GBT .28
Tolal Cotstrusliond Cap Inig 41,428, i 25 6614094934 48,343 B08.23 ¥
Prgggnvatipnd - Sirucivral ing
Roade { 2102513802 | B5680.577.41] 205,604, 716,43
Sruchures 47,208 084 67 16,886,094, 18 60,164 178.85
Satety Projocts L_s7e4senrsy |  1.170.65422] __ 1083525297
Fraadsade Marks e 04
Lpecial Aztegarmaenls 2487 030 B 487,003.30
Cifar 205,134 21 2T9.01.64 3,184.385.05
Talal Preesers - Stct Imp 265 502 D05 65 112,807 540,75 370,506 54740
Foutl e and Prevantye Malniar
Foadz | 129,450, 702 o1] | 185545008.28) 14,995 738 20
Ednpclure: 2B 0222 _ GAhRrEM 3830, 74783 ¥
Rnadside Parks E8,561.6% +3,853.27 7952020 v
Yinler Adeinlananas GE,O0F, 154 B5 2. T48 T3G.7A 11_5._E}4D.Eﬂ-1.l._‘a3";
Trathc Sonliol R e RET 42156 _ 40,214,633.30
Tatal Mainlanaass 230,850, W5 34 a6, 10 876 < 474 961,530.680
Teial Constr. &And Maird. 557 1RZ 465 Ao WG EaE 415 54 902 810,804 .43
{ther
Trunkira kainkenanca 14,915,401 37 __104,758.814.02 118,674,215.39
Trankiee Hairinlenan e 850, 899,50 B.320,113.24 7 180.012.80
Adriniztralive £rpensa 28,236, 501 48 23,253 493.09 B 450084 57 f
Equipmen cxpanza - Mal {1.552.661.83) (2444, 863.71) __ (r0e550.90) {4,807 215.53) +
Cagilal Cuflay - Het {1,576, 761.63) {1,183 584 50 {10,664 340.63) _(13,623,677.36),/
Crabpt Priccipat Papmat __ 1151912518 422256800 885846300 24,600,156.30
Irlgiesl Fupenso 3.010,344.23 100562470 263557684 8,652, TA5.7T
Eiraln Assesamenl 574 BED.25 143,603 68 45, 284.41 764,106.64 v
Chrer God SEE 300 TC 1,665 43040 1.752 284 B5 10,136 499 61 13,554 20088
Crihs %4163, 765,42 2.834.110.09 1,760,022 05 16,853,818.02 1.277.851.08 4
i3 434 544 T
Talal ¢lwes 61,387 30711 28 530 600 55 137 844 BET 34 227, 71.583.41
Total Expandituno= 508, 560, 73.00 304,168,027 50 137,844,657 .34 1,130,562 46784




ALT 8 Hatement of Rovenugs Seemmary Repord
CITYMVILLAGE STREET FIMANCIAL REPDAT 2010 Cities and Villages - Lang:Form Only
. MalOR STREET Lacal STREET
REWEMUES FUNE FLFNDY
<5 Tap Leuiec 5 2641164 5 12,458 31
W8 Federal Grams
a2 MCOT Payme s 1o Privale Somaders . Ti 44500
B Magoholod Donlrgcls - BSE147
17 Fisde Grantg
a Nhchegar Traraganian Fund (&l 513 238,778,184 T, 145 8B40
B WWmiey Maelengnee M 510 1,255 811 856,403
© Slato Criical Brkdge 2078135 3995
d Transpodlation EcHriic Do mant Fund 8,551,847 13,087
& Mol Act Funda ___ 620812 _ 3pa7enz
f Other icantly) 2,627 417 1,878,088
13 Stede Trunkline iresensaten (sl shis expend e s _ B8A5851
el lirve 347
1%, Inreres: 23488310 1,210,885
2 Seoecal Asseserants 32,414 4,005,088
21, Cordpoutions From Cobrdies [Sounbes Nameg) 1,208,261 46T 255
22, Contibubons From Adjacant Govarmmermal Urads (ldarfify)s 2.219,351 110424
28, Mistellregus (Idomityh 15,197 407 S 480434
4. TOTAL REVEHLUES H 337.308.52° 5 114,779,19"
- MAJCR STREET LOCAL STREET
mﬁ,ﬁ FUHD FLUHC
2%, Consinahon - Sresta (Incl. Eng. ROW" 5 24,954, 048 5 8151982,
6. Constuddion - Souciures (rcl, Eag. R 20" — 517,688 a3
27, Proseraation - Streets | 203,841,750 | | 173,765 561
ZB. Freapryabon . Suciurea 11,880,730 1,582 611
28 Traffic Sendices - Strests and Sinocteees d5 832 112 12 883 ER4
L Winler Maintenance - 3trools and 3ruchyres 289,081 595 22,318,153
31 Adnumsdraton, Ergineerng Recoid Kespry 17,833, 546 9,802,813
312 Bpad=sde Parks iMajor Sireel Cnly] - _EI_JT_E_
3. Conraouieons be Agpacant Govemmentzl Lnitg [aensfy) Ba0,040 _ 44871
ML Slaze Trunklinge Presacvalian (Must Ahdw revenoe on line 18 7,535,014 )
35, Miscrdianeous [[demifiy) 4, T45 A0d 3834 812
36. Prerapal 13,630,370 4,753,309
AT, Imteras! and Jank Feet 5,158,713 15004 B8
3. TOTAL EXPENDITURES [Swm of afl axperdhbirgs! 3 366,172,183 3 238,103,15C

‘st harem 2 md ralre ey gl S8 paeioa Tt Bl mad o el Arren] Py onily




Fed-Bld Man-Trunkline Expenditures
Coaney Primary B Clwy fajar
Categary R peprrt e Adjuptar
County Preimivakion Roads 211,025,139 A1 0% HIC
Safnby Projocts 9,764,553 - TG - e en L 24.825,38C
Mariree B Frginzniceg Malnk Ropads I 129,450,702  -FAN roufine mainteaa nce 116507,182
City & Wilaged  Precemvation | nelpdes routne  Roads 205841, 750)  -345% rout ne maiatenarcs 130,058 020
& preyengeas ma Ny \I
Takal 5554, 08, 154 SATH 70,81
Mon-Fed-Aud Expendliures
Loty Lecal k fiky Local
Categney Hepodted Adjustes
CauAaty Pra<eyation Anads 85.669.577 35,669,577
Lafety Projeds 1,170,654 -T0¥E nan. pavement 3%91,149¢
Sarcial Assesments E. 437 003 AA07T 003
Foutine B Prevenine Maint Roads 185,545,035 STdH routire maintenance 48, 241, 70
[Cicy & willages  Preteovation Jincledes -conme Aoads 173,765,561 -SE% rautine rairlenance 11L.30F9,95%
& ewRntive mane
Totzl $454,647,811 $253,90%.44%
Mo Trunbklne Total 51,008, 730,021 $EEI.E,EI3.‘9,,B:EE‘




Proposad Frooway

Additional Funding Above
Curreni Investmont Neaded to

Strategy Meat and Suslaln Goa
Yaar (millicns) {rrillions)
2012 2514 80 $366.80
2013 $503.91 $355.81
2014 2608 44 336044
2015 5503.348 $355.38
2018 S628.15 38015
2007 55665.48 251748
2018 3620.75 $042.79
209 70820 356020
2020 ST3T .03 £580 04
2021 S654 07 Sa06.07
| 2022 $660.39 $512.39
{ 2023 $697.18 $549.18
Froposed Non- Addmundlng Above
Trunkline Federal- | Current Investmant Neaded to
Aid Strategy Meet and Sustain Goal
Yoar {millions) {millons)
2012 $820.00 5442 .00
2013 $520.00 5442 .00
2014 $820.00 $442.00
2015 S820.00 =44.2.00
2016 S861.00 $483.00
2017 5804 05 $526.05
2018 £848 25 $571.25
2018 906 T2 51872
2020 51,046.55 5G568.55
2021 %1.098.88 572088
2022 $1,153.82 SV75.82
2023 $1.211.51 $833.51

Proposed Non- Additional Funding Above
Freaway Trunkline | Current Investmeant Needed to
Strategy Meal and Sustaln Goa
Yaar (rmallicns) {millnares)
2012 $609.33 5202.33
2013 550477 9287 TT
2014 804 48 £287.48
2015 $606.07 $289.07
2018 264815 £331.156
2017 265277 533577
2018 68416 5367.16
2018 71704 540004
2020 75152 5434 52
2021 787 68 5470 88
2022 282557 $508.57
2023 85531 5481
m- A.ddmundlng Above
Federal-Aid Current Investment Neadad to
Strategy Meet and Sustain Goal
Yoar (mdllions) {rmilons)
2012 5480.00 522600
2013 48000 £225.00
2014 $480.00 £226.00
2015 $450.00 5226.00
2018 £504.00 £250.00
2017 528,20 S275.20
2018 =555.66 $301.66
2018 $583 44 532944
2020 2B12.62 535862
2021 F643.25 £389.25
2022 257541 421,41
2023 ST09.18 45518

q xipuaddy



Addittonal Funding Above Additional Funding Above
Freaway Bridge Curran |mvestrment Nesded Lo Mon-Freeway Trunkkng | Current Imvestment Needed to
Stratagy Mael and Susiain Goa Bridge Strategy Meet and Sustain Goal
Year {millions) {mnillions) Year {milkions) {millions)
2012 5178 $30.00 2012 $37 i = 50.00
2013 5178 $30.00 2013 537 $0.00
2014 5178 $30.00 2014 537 30.00
2015 5178 £30.00 2015 537 $0.00
2016 5187 5368.90 2018 539 5185
2017 5196 8.25 2017 541 5170
2018 5206 $58 06 2018 s43 $5.83
2018 5216 $68.35 2018 545 57.97
2020 5217 £79.18 2020 47 51022
2021 5239 H00.54 2021 550 512.58
2022 5250 5102.46 2022 552 §15.06
2023 5263 511469 2023 555 517.67
Additional Funding Above
Non-Trunkline Bridge | Current Invesiment Needed to
Strategy Mol and Susian Gaa
Year [mllions) irmillions)

2012 564 520,00

2013 564 $20.00

2014 564 §20.00

2015 564 $20.00

2018 567 $23.20

2017 471 £26.56

2018 574 $30.09

2018 578 23370

2020 582 $37.68

2021 SEG $41.77

2022 590 $46.05

2023 %35 350 .56 |

e ———
Askirai, Chedbeom, & Doamaees, 20O ek o Toospaaiaiesn Sssel Maangemeot Ceae sl 2 Aggpnt 20000 bape ®



Non-Federal-Aid Roada
Talal Lame
Sirategy B5% goodifair by 2023 TOAEZ  Mies
Aneestaag Facorairyct Fahab RakBb P P
. b Lara Lama Talal Lama
Year  Budget WFkl  Fakak H =l Eucg Lans Ml Bantgel Ml [TH]. ] [ L Mg
20 A0 DOE (0 0.48 0.3 121 1060, EH0 00 2TE $144 000 OO0 131 805 100 S0 11,750 15,4078
2010 SO0 [N Q0 45 3 12! 100 S0, S0 o - $1a4 00,000 1371 £2705 A0 00 11, ME0 154508
2014 LB N0 G .40 0% q21 S100 B S0 FEE 4144 000,000 131 5225, 20H 0O £1, 76540 154578
e 5450 0 e 48 Ca 21 310, EHRHLO00 7B % 144,000,000 13T 205, 200 L0 11 6L 13417
2016 SuLA0 DO (00 0.45 o FEI 100 B0 (00 F ) 3144 GO0 D00 1371 3205, 200 D0 1,760 13,445F
mr S5 000,00 09 03 o 130, BOC R 27TH % g, 020,000 1M $208 200 11,7l TAgT
mea HWEI020050 049 0l ad S0 PO 0 75 3140000000 371 5235, 20300 11 750 3407
g 3430, 050 00 [rdq o3 Ilral 5 1400, BC¥, D0 2TE 5 4, 020, 000 137 S205 M) 00 11 e AT
00 430 000,000 0ag ol o 3100 RO 2k ErL] 514 000,000 39T 5235 20 (M1 11,760 43,407
Futid | 450,070 00 Drdq 03 [y | 5 100, B0 R0 aTE 4 da 000 D00 M L2358 H¥ ) 11,70 13,4047
2 SA30 000 0 0ag ol on 190 B 0 275 38 000000 3T 5235 206F (HXx] 11,760 cR Lk
H 3430 000D D49 o3 o 5 1730, B0, D30 ars 5 dd 030, 000 13 S205 M 00 11,750 140"
Todal 35,760, (0K, 00 1,209 8b, dH0 IR 3, 728,000,000 16,452  $2.872 401000 141,120 100, 584
Cosl Par Lana
Ml L3855, 597 05,033 PR
Yaar Racansine] Ranab FM Tatm

Funl g L " TE2T ta A0 1ES79%

1 0 255% - 146, 80 1587

1014 O o 172% 16.80% 16573

15 10.355%, 172% v£ O, 10 AT

HIE 0254 T2 "4 A% 16T

2017 0 a5% v S O 10 879

me D20t T I2N LB 16 573

2019 0 3535 T2 R S 18 BTHE

Flardil D% T R o 1B 5T%

2021 0 35% CTRN 1 B4 18 Ry ks

oo [kl *TE "4 3G 15 579

2023 2 35% T 32 T LER e

Total 44T% 20.73% A177.55% T AT

Cagslnn, DO M chigan Transportation Ascet Management Couecl, 22 July 2011 Pans ¢

q xipuaddy



E5%, GaoagdiFalr hp

Non-Trunkline Federal-Aid Roadsa

Sirategy ibd3 452 Tolal Lard K
Rncrnsina Reaconying Rehalr Fehal Fil P

St Lana Lans Tidal Lang

Year Bsdgee! WPM % Faheh  Reaon, Busdonl Lane ki:lrt Bixdnat M = Dudgal Miles Rites
Pl SO0 0.F5 04 035 H2&7, 000,000 &1 S228 T O] 1.5848 2208050 07 7 Aps 102484
261 % £4X0,000 00 O 2 0= 04 B LD 5 $3ER.000.080 1,56 E20:5,000,06H0 T 8B5 10,84
014 S00d 000 0 O Z5 o 035 B267, 000, K0 311 1328 0, KR 1,088 5215, 050, 000 L 10 1ha
20°% 00000 075 04 035 L2y 00a,000 LA N el Bu (e s 5.984 i LRl ) 7 EA% 10,3584
2018 Shud B0 MMy  QFh Q4 (P S2E7 00000 511 J 2. 0G0, 000 1.5964 BTG, 000 L0 7 EBS 10,384
2m7 SRA0,000,000  0.F5 o4 05 H2RT 000,000 £ S228 O, 000 1429 L7 0o D0d oo o 10244
2018 LHHOL0 0 025 o4 O3y SR 0000 Rl $328.000,000 1,04 52050000 1 L) 10284
LU S PR PR Y 04 035 SPRF.CR.0N M 5328.00:0.000 755 F2 G5, 00,000 . ] 10,54
020 FIODCQEN 055 o4 035 B2EF, 050,050 511 1328 000,000 1,584 S5 0G0, DY T ERS 10,1484
2021 FRA0000,000 0.2 a4 1 B A e LR LR $328.000,000 1.589 205000000 7R 10,204
ae? ). oanM  J75 o4 0.23 H267 000,000 o1 3328.000,000 1,584 S205, 000,000 | 10,304
2023 $RE0,000,0 025 0.4 05 G2RT AGa A0 LAL £328 600,000 1.534 5705 00 0G0 7 89p% 10,254
Total 39,840,000, 040 $2 440,00, 000 6137 $3.938.000.000 23,854  32.480,000,000 h o B iF 124,542

Lol Per Loy Mile $561,844 $164 30 52509
Year Recarstnd Rehak P Toka

202 O 9ad%s LAY 18 ABSh 19 07 %
20153 8% 385 14 @i, 19,07 %
2 O3t A b 14 GRA 19 D74
2015 0% 3B 14 #f% 19,07 %
20 E 0 9a%. T RS 14 AR Hala P
T [ 34 I ESM 141 &SR3, 19 07%
20 0% 3 65% 18 GB% 19 0%
a9 i Ehet 2 50% 14 4B 19 07%:
2020 Gadd T 65% 12 4% H-Nary. o
261 e Bl RS 14 A8 19.07%:
202F [ 94%, 5 BEY 14 £8% 19,00 %
A% [ 9a% 1 A5 14 B 19 OF%:
Tigkal 11 26% 43.81% 1737 135, %

Closs oo, M POT 8w lian Tran=puriangn Assel Manaeeneol Cooneil, 12 ole 2011

Coapar 1
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