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Introduction and History

The road network is the single most valuable asset of most municipalities. Pavements are
often designed to last 20 years. However, by maintaining the asphalt on a properly constructed
road, the life of the asphalt can be extended by many years.

Pavement is made up of aggregate and asphalt binder (a by-product of refining crude oil),
and may include additives to improve its performance. The asphalt binder naturally deteriorates
over time due to environmental factors such as ultraviolet rays, oxidation, and freeze/thaw
cycles. Deterioration is accelerated by factors such as penetration of water into the asphalt layer,
penetration of water into the soil under the pavement and under the roadway, traffic loading, and
physical damage such as utility cuts and trenching.

There are different activities that can be used to preserve the condition of pavement and
extend its life; the appropriate activity depends upon the condition of the asphalt and the
adequacy of the materials under the asphalt. The activities that are suitable when a road is in
good condition are much less expensive than the activities that are required when a road has
deteriorated significantly. Therefore, the most cost effective way to maintain roads is to keep
them good, thereby avoiding, or at the very least delaying, the need for the more expensive
activities. The longer adequate malntenance actlvmes are delayed, the more expensive it will be
to preserve and restore the asphalt.

Highland City currently owns and maintains over 81 miles of paved road. In 2011, J-U-B
Engineers conducted a pavement condition inventory, including approximately 553 inspections
throughout the city, in an attempt to better understand the current status of the city's road
network. During the inspections, we measured specific distresses in the roads and documented
distress type, quantity, and severlty This 1nf0rmat10n allows calculation of a PCI value using
ASTM Standard D-6433-03.

The results of this study were that approximately 9% of the city's roads are in very poor
condition, another 19% are in a poor condition, and the remaining 72% are in a good or better
condition.

A letter grade breakdown was determined by Highland City that follows the standard
classification of PCI values. Figure 1 shows the pavement condition index (PCI) and relates the
PCI value to the Highland letter grade for ease of understanding a road’s current condition.

Appendix A contains photographs of roads in Highland having various PCI values.

The city categorized roads in two groups. The first group was roads that have a PCI value
of 55 or better. These are roads that are classified as good, very good, or excellent (ie. the
“good” roads). These are the less expensive roads to maintain. The second group was roads
with a PCI value of less than 55. These are roads that are classified as poor to very poor (ie. the
“poor” roads) and are a much more expensive to maintain. The city’s philosophy is to apply
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available funding to maintain the good roads as much as possible, since it is less expensive to
keep good roads good than to improve roads that are already in poor condition.

Distress

Distress

Quantity
Distress
Severity

Figure 1. Pavement Condition Index

Highland City asked J-U-B Engineers to recommend how to put available maintenance
funding to best use on the good roads, and to estimate how much funding would be required to
preserve the condition of the good roads. Therefore, this report addresses maintenance of the
good roads — those that have a PCI value greater than 55. Maintenance of the poor roads (those
with a PCI value lower than 55) is well beyond current funding availability and will be addressed
separately at a later date.
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Pavement Treatment Types

There are many different surface treatments that help preserve the pavement surface from
distresses and extends the life of the pavement. The categories of pavement surface treatment
are Routine Maintenance, Preventative Maintenance, Minor Rehabilitation, Major Rehabilitation,
and Full Reconstruction.

Routine maintenance is generally the lowest cost strategy ($5,000 to $20,000 per mile). It
can reduce aging and restore serviceability of a roadway. Routine maintenance typically
“consists of work that is planned and performed on a routine basis to maintain and preserve the
condition... to specific conditions” (AASHTO Highway Subcommittee on Maintenance). These
treatments generally included crack seals and patching. These treatments are not included in the
model — they should be performed on an ongoing basis, as needed.

Preventative maintenance is “a planned strategy of cost-effective treatments to an
existing roadway system and its appurtenances that preserves the system, retards future
deterioration, and maintains or improves the functional condition of the system (without
significantly increasing the structural capacity)” (AASHTO Standing Committee on Highways,
1997). Preventative maintenance techniques include fog seals, seal coats (slurry seal and micro-
surfacing), and high density mineral (HDMB). These treatments are typically performed between
two and thirteen years after initial construction of the roadway and on a repeating cycle,
depending on the condition of the road. Preventative maintenance typically costs about $25,000
to $50,000 per roadway mile of repair and can restore the service life of the road by five to eight
years. For Highland, the preventative maintenance treatments used in modeling the system was
either micro-surfacing or HDMB. '

Minor rehabilitation consisting of a structural overlay (up to 2-inches) is a pavement
strategy typically used on road sections with a high level of deterioration that require increased
structural capacity but do not need full reconstruction. This is a lower cost alternative for roads
that have not completely failed but are on the verge of failing. Structural overlays typically cost
about $375,000 per mile, and are typically performed on roads that have a remaining service life
between 11 and 16 years. Benefits of a structural overlay include increasing the road capacity,
reducing the aging of the road, and restoring serviceability of the road. This overlay typically
restores the service life of the road by 9 to 11 years.

Major rehabilitation is required when a road has deteriorated past the point of
preservation. These roads may experience frequent and heavy loads, exposure to the elements, ir
may not have had preventative maintenance performed routinely. Major rehabilitation “consists
of structural enhancements that both extend the service life of an existing pavement and/or
improve its load-carry capacity” (AASHTO Highway Subcommittee on Maintenance
Definition). Major rehabilitation techniques consist of a thick overlay (2-inches or greater) or
milling deteriorated asphalt at the top of the asphalt layer followed by an overlay. This type of
repair typically costs about $550,000 per mile, or more depending on the thickness, and adds
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approximately 15 to 17 years to the remaining service life of a road. This type of repair is
generally performed on pavement with a remaining service life ranging from one to ten years.

Minor reconstruction consists of full replacement of the asphalt. It is necessary when the
asphalt as deteriorated beyond the point of providing a suitable surface for an overlay, but when
the base course and subgrade materials are adequate and stable. It may be accomplished by
removing and replacing the asphalt, or by pulverizing the asphalt with the base course, removing
excess materials, reshaping and compacting the pulverized materials to comprise the new base
course layer, and placing a new asphalt layer. Minor reconstruction of a road typically costs
about $675,000 per mile, or more, depending on the thickness. :

Major reconstruction is an extreme measure that is often used on roads that have
deteriorated to a point where the road is unsafe, unusable, or irreparable. This is the most costly
strategy, but is sometimes necessary to resolve underlying causes of asphalt failure, such as
inadequate base thickness or unstable subgrade soils. It is usually not a pavement management
technique that is planned for or ever needed on every road. Major reconstruction of a road might
range between $750,000 to $1,200,000, or more, per mile, depending on the cause of the
pavement failure and activities that must be conducted to correct it.

Both minor and major reconstruction are typically performed on failing roads with a
remaining service life of zero years and restores the service life of the road to 30 years. As this
study is only focusing on those roads whose condition is either good or better (PCI greater than
55), reconstruction is not included in the analysis.
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The treatment types are summarized in Table 1 below.

Table 1. Treatment Types

Treatment Applied Effect on Pavement

Cost per

Description Mile

inor Replace
Reconstruction | asphalt

Thin overlay

Crack
Preventative sealing & ] I Increase
Maintenance - : by 13

om : tual bids and prOJects These, in addition

This is not within the sc o k,e pavement management program, but does result in the city
incurring additional costs in ¢ onJunc‘uon with pavement management projects. Accessibility
Transition Plans are documents that identify where improvements are needed to bring pedestrian
ways into compliance with ADA requirements. They identify specific locations of deficiencies
and estimate the costs of improvements.
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Pavement Management Philosophy

The philosophy of pavement management begins with the idea of keeping good roads
good. Roads require maintenance, and a jurisdiction can provide periodic preventative
maintenance for a road throughout the life of the pavement or it can wait until the service life of
a road has been depleted to a point where reconstruction is necessary. It is less expensive to
apply the less expensive preventative maintenance treatments every few years while pavement is
still in good condition rather than waiting until it is damaged, and have to apply the more
expensive rehabilitation or reconstruction treatments.

Paved roads are typically designed for a 20 or 30 year life cycle. In theory, one could
estimate the remaining service life of a road by subtracting its age from the design life. For
example, a road designed for a 30 year life that is 10 years old would have a remaining service
life of 20 years (30 - 10 = 20) if no maintenance was performed.

Managing pavement means performing certain treatment activities as pavement ages in
order to extend its service life.

For example, here are several different ways of managing pavement on a road:

1. Perform any necessary crack sealing and apply a fog seal or high density mineral
bond to a road that was built six years ago. A high density mineral bond can add
about five years to the remaining service life of a road. After the treatment the
remaining service life of this five year old road would be about 29 years (30-6+
5=29) It may cost about $0.27 per square foot to do the crack sealing and fog
seal or high density mineral bond.

2. Apply no treatments for 20 years, at which time the road would likely require an
overlay with new asphalt. It would add about 12 years to the life of a 22 year old
road, resulting in a remaining service life of 20 years (30 — 22 + 12 =20). The
overlay would cost about $2.00 per square foot.

3. Apply no treatments for 30 or more years, at which time the road would likely
require full reconstruction. This would restore the road to new condition, with a
remaining service life of 30 years. Depending on various factors such as soil
characteristics, water present, etc., reconstruction could cost anywhere from a few
dollars per square foot to $8 or $10 or more per square foot. For our purposes we
are estimating an average of $3.60 per square foot.

These examples illustrate the value of applying the correct treatments at the right time.
The effect of each of these maintenance activities over time is shown in Figure 2 and Table 2.

Highland Five Year Road Maintenance Management Plan

\\oremfiles\public\Projects\JUB\HIGHLAND\50-14-013_S5 Year Road Plan\Text\Report\Highland 5 Year Road Plan Report.docx

Prepared by:

" J-U-B ENGINEERS, Inc. July 2014 | Page 8




Pavement Life Cycle
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Figure 2. Preventative Maintenance Theory @

Figure 2 illustrates the beneﬁts of wise pavement management. Performing Preventative
maintenance can restore se ']1ceab1hty and reduce the aging of a roadway. Performing
preventatwe pre ervation on regular schedule will typlcally lower the long-term cost of repairing
a road to ,an accep ble level of s Tvice rather th‘ ) allowmg the road to completely fail, requiring
reconstruction. It is most cost effect'ﬁ e to apply treatments as soon as they are needed. When the
well-designe tp Vementfis properly maintained the pavement surface remains in
excellent conditi n for a long perlod of time.

Table 2. Benefits of ﬁ?eyen veg'Maintenance

Treatment Type Number of Cost of Each  Total Cost/Mile i
Above a
Treatments Treatment/SF Over 31 Years PCI of 70

5 $0.16 $147,840 31

Fog seal or HDMB*

*Note that these costs do not include the cost of crack sealing, since this is something that should be ongoing anyway
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As is evident in Table 2, preventative maintenance is the least expensive category of
treatments, and they result in the best road condition year after year. For instance, in this
example repeated preventative maintenance would result in a total maintenance cost of about
$350,000 over 44 years, and in all 44 of those years the road would have a PCI of 70 or greater
(which corresponds to excellent or very good condition). Compare this to minor reconstruction,
which would cost nearly 4 times as much, and the road would have been in such a good
condition only about half of those years.

In these examples we are assuming that the road has a 35 foot wide surface, and is built
on stable soil (roads that are not built on stable soil cannot be maintained over long periods of
time with inexpensive treatments).
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Roadway Valuation

Quantifying the value of the roadway network requires considering the condition of each
road. As the pavement surface ages and the remaining service life decreases, the value of the
roads will decrease. One can quantify the value of a road by beginning with the value of the road
in its new condition and subtracting the loss of value that results when a road ages and
deteriorates. This loss of value when a road ages is equivalent to the theoretical cost of restoring
it to new condition. A road that requires full major reconstruction to restore its condition is
considered to have lost all financial value, since the entire pavement section requires
replacement, even though it is still usable. The cost of replacmg the failed road with a newly
constructed road represents the value of a new road.

Figure 3 illustrates this loss in roadway value over time. The roadway value plummets
between 17 and 16 years of remaining service life. This is due to the increased cost of
rehabilitation at 16 years of remaining service life, vs. the cost of preventative maintenance at 17
years of remaining service life. Other less significant jumps occur at crltlcal junctures when one
treatment is no longer effective and a more expensive one is necessary. .

Road Value
$700,000
$600,000
$500,000
$400,000
$300,000 # Road Value

$200,000

$100,000

Road Value/Mile of Road (Dollars)

S-
30 25 20 15 10 5

Remaining Service Life (Years)

Figure 3. Roadway Value
The estimated value of Highland roads having a PCI greater than 55 is $33.6 million.

Appendix C shows samples costs from pavement management projects and bids. These
samples, in addition to our experience and judgment form the basis for the opinions of costs in
this report.
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Analysis and Findings

We linked the location of the roads mapped in 2011 with the PCI and the letter grades
using specialized Geographical Information Systems (GIS) software (ArcGIS and Spatial IM).
We then estimated the 2014 PCIs and letter grades by adjusting them to account for the
deterioration estimated to occur over three years. 2014 PCI groupings are shown in Figure 3.

LEGEND
Pavement Condition

o (55 A0
e
C {5565

st O F45 B4

Figure 4. 2014 Inventory of Road Conditions Based on Letter A,B,C,D, F
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This same information is presented differently in Figure 4, below. Note that our analysis
only considers the roads shown in blue (those with a PCI over 55).

LEGEND

Foads in Study
PCl > 55 (A-C Modeled)

FCi = 55 {D-F ot modeled)

Figure 5. Roadways with PCI greater than 55
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Figures 4 and 5 are a snapshot of the City’s road network and the corresponding PCI
rating of the roads. Mapping this information allows the information to be more visual and helps
in understanding the status of specific roads throughout the City.

Figure 6 shows the distribution of Highland roads in each category.

2014 Road Condition (81 Centerline Miles)

30 27 (33%)
24 (30%) e

25

20
15 (18%)

11 (14%)

Miles

4 {5%)

i Excelent... & Very Good... ¥ Good... Poor... Very Poor...

Condition

Figure 6. 2014 Current PCI Centerline Miles

Using background information (existing condition of the 81 miles of roadways and the
budget provided by Highland City) and pavement maintenance strategy criteria we analyzed
different improvement scenarios using Cartégraph. It is pavement management modeling
software that can maximize the benefit of maintenance activities that can be performed over a
sequence of years for a given budget based on criteria we provide. The results can then be
displayed in GIS to map the recommended maintenance activities.

The goal was to identify which pavement preservation treatments should be done on
which roads at what time in order to maximize the benefit of the money spent.

Once the PCI values of the City’s road network were known, the next step in the process
was determining the amount of funding that would need to be allocated to the roads to
adequately maintain the system. To evaluate the minimum required budget to maintain this
group of roads, maintenance budgets of $300,000, $500,000, $700,000, and $900,000 were
modeled for a 10 year cycle. Based on a library of treatments and protocol specified in the
model (which consists of the type of information contained in Table 1 and other criteria that
provide constraints for the software), Cartégraph selects projects for funding in an effort to
maximize the benefit of the funding.
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We developed two approaches to evaluate the funding level that would return the best
value for the City.

In the first approach the objective was to prevent roads from dropping from above the 55
PCI level to below the 55 PCI level (“keep roads above 55”). This requires performing minor
rehabilitation on roads with a PCI near 55 in order to keep all of them above 55, with any
remaining funding going towards preventative maintenance on the better roads. In this approach
some roads that are currently in good enough condition to maintain with the less expensive
preventative maintenance treatments can be expected to drop into the category in which they
need more expensive minor rehabilitation (depending on the funding level)

In the second modeling approach the objective wa‘s‘to" make sure some of the money was
going to preventative maintenance, in order to prevent roads from crossing the thresholds from
less expensive treatments to more expensive treatments (“preventive preservation first”). This
follows the idea that sealing up the roads that have a PCI value greater than 80 first will return
the highest value to the system over time. The theory is that by maintaining the best roads first,
it would prevent further degradation of the good roads and lead to a higher value of the system.
This approach applies a crack seals and a low cost preventative maintenance treatment on all
roadways with a PCI greater than 80 in year one, then in years 2 through 5 the budget is a 60/40
split where 60% of the budget is to perform minor rehabilitation on roadways with a PCI value
of 55 to 64 and the remaining 40% of the budget is used to perform preventative maintenance on
roadways with a PCI value of 65-79. We repeated this pattern in years 6 through 10. We model
preventative maintenance on the roads in good enough condition to benefit from it in order to
keep them in excellent or very good condition, and we model minor rehabilitation on roads as
funding allows, which improves them to the point that they can be maintained using the less
expensive preventative maintenance measures. In this approach some of the roads with a PCI of
near 55 can be expected to drop lower and require more expensive major rehabilitation or
reconstruction (depending on the funding level).

TheSe evaluations provide guidance on how much funding is needed and what effect the
two approaches have on roadway conditions over 10 years.

Tables 3 and 4 show the results of the first approach (“keep roads above 55”) and second
approach (“preventative preservation first”), respectively, to the analysis we performed. They
represent resulting data after 10 years of maintenance at the indicated budget amounts. The
budgets and costs shown in Tables 3 and 4 are construction totals in present day dollars, and do
not included funding for emergency maintenance or mobilization.

The initial PCI of the network of roads referenced in Tables 3 and 4 is 71.6, and it has a
value of $33.6 million.
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Table 3. Approach 1 (“keep roads above 55”) After 10 Years

Roadway Network after Roadway Value
Annual 10 Years oot Preserved Over
Budget 0 Over 10 Years 10 Years
PCI e (millions) ai
(millions) (millions)

$300,000

$700,000

gl =0 <
C’UM Table 4. Approach 2 (“pavement preservation first”) After 10 Years

Roadway Network after 10 o A
Annual Years Total Cost Roadway Value
Budget 7 Over 10 Years | Preserved Over 10
( Yﬁ!ge y (millions) Years (millions)
million

$300,000

Note the follbWing poinfs from Tables 3 and 4

e Highland roadways with a PCI value over 55 would lose over 80% of their value after
just 10 years if there were no maintenance (other than routine maintenance)
performed on them. We estimate that the average PCI would be 55.3 and that the
value would be $6.3 million.

e The two approaches seem to provide similar results, particularly at the lower funding
levels. However, at the higher funding levels Approach 2 yields significantly better
~average PClI values. In the interest of simplicity we have calculated roadway values
based on average PCI values. We suspect that if we were to calculate individual
roadway values and add them up the difference in roadway values between Approach
2 and Approach 1 would be more pronounced.

e The PCI in Approach 2 is higher than the existing PCI at the $900,000 funding level,
while the PCI in Approach 1 at the $900,000 funding level is less than the existing
PCL This means that at that level of funding employing Approach 2 would result in
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an improving road network, while employing Approach 1 would result in roads that
are deteriorating faster than they are being maintained.

e Funding in the neighborhood of $900,000 per year and wise use of the money is
needed to reverse the trend of roadway deterioration in Highland.

In order to better project the actual cost and budget, we used an inflation rate of 5%
(based on an average of UDOT”’s recommended inflation projections over the next 5 years) in
both the construction costs as well as the amount of budget allocated each year. Since the cost of
construction continues to increase, indexing the funding amount to construction costs will
preserve the buying power of the pavement management funds.

While based on observed data, this analysis is still somewhat idealistic. In reality, true

roadway performance will differ from that in the analysis for the following reasons:

1. The deterioration rate of roadways is based on industry data, not a historical record of
pavement condition for Highland. ;

2. Ituses the same deterioration curve for all roads. In practice some roads deteriorate
faster than others. -

3. We didn’t evaluate the adequacy of soil conditions under existing roads, since that
was beyond the scope of this analysis. This analysis depends upon road design
having accounted for existing underlymg soil conditions. However, some older roads
were probably never designed, but just evolved over the years as roads were graveled,
then chip sealed, then paved. Also, soil conditions are variable and some roads, or
sections of roads, may be built on soil that does not adequately support the roads.

4. It depends upon roads having been built as they were designed. Sometimes roads do
not get built as they were designed, either because of inadequate compaction of
roadbase or asphalt, placement of thinner layers of roadbase or asphalt, failure to
compact well around manholes, placement of asphalt in poor weather, inadequate
seam adhesion and compaction, etc.

5. Water contributes to roadway deterioration, and does so significantly when a road
deteriorates and water gets under the road due to cracks in the asphalt. However, the
analysis assumes that there are no other sources of water that will compromise the
roadway. In reality water damage tends to affect some road in other ways, such as
from leaking water lines, low points in roadways, inadequate drainage along roadway
shoulders, etc. These accelerate roadway deterioration.

6. Nearly all roadways have buried utilities under the asphalt. When the backfill
material in utility trenches is inadequately compacted, the utility trench settles,
causing the asphalt surface to settle and crack. While existing settling would have
been observed and accounted for in the PCI calculation in 2011, settling is something
that can occur over time, so new areas of settling can show up at any time. Such
settling results in premature failure of roadways.
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7. Utility trenches in existing roadways lead to premature failure of roadways. This
occurs for several reasons: cuts in the asphalt result, which provide a path for water
to get under the asphalt; soil on each side of the trench is susceptible to settling due to
the loss of lateral support when the soil in the trench is excavated; the potential exists
for pavement failures related to inadequate compaction of trench backfill, roadbase
and asphalt.

8. On the positive side, advances in pavement formulations and pavement management
technology is accelerating, resulting in better asphalt and ways of maintaining it.

As aresult of the many things that can go wrong with pavement, there will inevitably be
some accelerated deterioration and premature failures of roadways that will require work not
anticipated in the Cartégraph model.

While some of the sources of failure are beyond our control, there are several things
Highland City can do to minimize many of the risks. This includes assuring that the pavement
section on new roads is properly designed and based on reliable information about underlying
soil conditions. It includes conducting thorough inspection and material and compaction testing
of construction in roadways — during utility construction and during roadway construction.

Highland Five Year Road Maintenance Management Plan

\\oremfiles\public\Projects\IUB\HIGHLAND\50-14-013_5 Year Road Plan\Text\Report\Highland 5 Year Road Plan Report.docx
Prepared by:

‘e J-U-B ENGINEERS, Inc. July 2014 | Page 18




Conclusion and Recommendations
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We make the following recommendations:

1%

Implement a 5 year maintenance program using the treatments shown on the roads in
Figures 7 — 11 on the following pages as a guide. These reflect the results of the
modeling under Approach 2 (“preventative maintenance first”) at a funding level of
$400,000 to be spend on preservation and rehabilitation treatments (in addition to
money being spent on routine maintenance). In order to preserve the objectively and
in the interest of efficiency, we have preserved the model’s recommendations of
roadway improvements by year, rather than grouping them in logical projects.
Highland City Public Works Staff will need to exercise judgment as to the grouping
and timing of the maintenance activities, and should coordinate utility replacement
work with pavement maintenance activities. A listing of the roadways, required
treatments and our opinion of the likely treatment cost is found in Appendix D. Note
that these are in 2014 dollars.

Establish a policy similar to Approach 2, which would make sure that preventative
maintenance is completed so that no roads move from being candidates for
preventative maintenance (less expensive) to rehabilitation (more expensive).

Fund routine maintenance activities such crack sealing and filling potholes.

As soon as possible increase funding for preservation and rehabilitation treatments
from $400,000 to at least around $900,000. The system will continue to deteriorate
faster than it can be maintained until funding levels are in the $850,000 to $900,000
range. “ ' ,

Index funding levels to be automatically adjusted for inflation.

Take care in requiring and reviewing pavement designs for new roads, and take great
care in performing thorough inspections of utility and roadway construction,

~ particularly related to compact testing.

10.

Perform an evaluation of what it will cost to rehabilitate and reconstruct the “poor”
and “very poor” roads (those with a PCI of less than 55), then fund major
rehabilitation and reconstruction projects to restore them.

Perform yearly updates to the model to assure that the newly constructed and
reconstructed roadways are added to the model and receive the proper maintenance
activities. ,

Re-inventory roadways at least every 5 years, incorporate better ways of managing
pavement as they are developed, and update construction costs and funding levels.
Use the condition history that accumulates to refine the model to more accurately
predict deterioration.

Consider creation of an Accessibility Transition Plan to estimate the cost of bring
pedestrian ways into compliance with ADA requirements, and provide funding to
begin eliminating barriers to access, including those required in conjunction with
pavement management projects.
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Figure 7. Year 1 Recommended Treatments
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Figure 8. Year 2 Recommended Treatments
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Figure 9. Year 3 Recommended Treatments
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Figure 10. Year 4 Recommended Treatments
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Figure 11. Year 5 Recommended Treatments
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Figure 12. Recommended Treatments for All 5 Years
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Tables D-1 through D-5 in Appendix D show the 5 year plan for roadway treatments. Note that
the Highland City Public Works Department will need to exercise judgment in the actual
grouping and timing of roadway treatments to package projects, coordinate with utility work,
match cost of treatments performed to available funding, etc.
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Appendix A. Roadways with known PCI Values

The photographs in Figures A-1 through A-5 show examples of roads in Highland at each of the 5
categories of pavement condition.
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Appendix B. Treatment Cost Samples
Table B - 1. Treatment Cost Samples

Project Cost 2014 Cost
Year of

City Treatment Snenas Range Projection
onstruction  yow  High Low  High

Pls V 5

Pleasant Grove Overlay
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Appendix C. Roadway Valuation Example

If the cost of major reconstruction of a mile of roadway is $646,800, then the value of the
segment in new condition is $646,800. If the segment has deteriorated to the point of having a
PCI of 58, the theoretical cost of bringing it back to new condition (or having a PCI of 100),
would be the cost of minor rehabilitation such as a thin overlay ($369,600), which would bring
the PCI up to 75.4, plus the cost of a seal coat ($48,048), which would bring the PCI up to 89,
plus the cost of a HDMB ($29,568), which would bring the PCI up to 98, plus a few thousand
dollars ($2,000) to account for the routine maintenance that might be needed on a nearly new
road. One would never actually perform all of these pavement management treatments one after
another in succession; considering the cost of each is simply a technique used to evaluate the
value of the pavement deterioration. The resulting value of the mile of road having a PCI of 58
is therefore $197,584 ( = $646,800 - $369,600 - $48,048 - $29,568 - $2000). Using this method,
we have determined the value of pavement with any given PCI value. '
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Appendix D. Listing of Projects in the 5 Year Plan

The listing of projects on the following pages should be considered to be a guide. In order
to preserve the objectively and in the interest of efficiency, we have preserved the model’s
recommendations of roadway improvements by year, rather than grouping them in logical
projects. Highland City Public Works Staff will need to exercise judgment as to the grouping
and timing of the maintenance activities, and should coordinate utility replacement work with
pavement maintenance activities. Note that these are in 2014

The recommended treatments are in categories of treatments, not specific treatments.
Public Work Staff should choose the specific treatment within the category that they feel would
be most suitable for each given road. o

Table D-1. Yeairitll P‘rojects 2015)

‘ Estimated
ded Treatment  Treatment
Cost

Street Name

Iverson

Sego Lily

Riverside

_ Crack Seal and Seal Coat

rack Seal and Sea oa =

v Crack Seal and Seal Coat

10400 North 6750 6799 Crack Seal and Seal Coat  $5,100

Natalie : “ Crack Seal and Seal Coat

Verside - = £ ‘ Crack Seal nd Sal Coat 5

Ol S s 400 Cra el S el Cont $2.000
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Red Hawk : Crack Seal and Seal Coat

Crack Seal and Seal Coat

10400 North : Crack Seal and Seal Coat $7.300

: Crc eal adea ot v

PennBrooke

5680 West
rack Seal and Seal Coat
Verson ‘ ~ Crack Seal and Seal Coat
~ Crack Seal and Seal Coat
Crack Seal and Seal Coat o
Crack Seal and Seal Coat ‘
Crack Seal and Seal Coat |
Crac ea d Sea Coat

Crack Seal and Seal Coat

‘ ‘ rack ‘ and Seal Cot ;
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Eat imson 9870

9899 rack Sel and eal Coat :

Riverside O rc al nd Sal Cat :

Carson Crkea and Seal Coat =

D i o S Ll

Crack d eal oa

10549

Parkin t

6400 West

5600 West

$403,400.00
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Table D-2. Year 2 Projects (2016)

Estimated
Recommended Treatment Treatment
Cost

Street Name

North . 5209 L - $1 o
Highland Blvd » $56,600
Highland Blvd % $40,500
West Panorama

Town Center East

10220 Nort

Beacon Hill v

5920 West

6250 Wes

er o, S .

al ad alot

8 3 : Seal and Coa =

5000 5999 CrackSeladS alGor

600" 6299 Crapk SealandSeal Cont:.  $3.300
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v Panorama : 4800 4829 Crack Seal and Seal Coat $2,400

Town Center Crack Seal and Seal Coat

Mountain View ‘ Crack Seal and Seal Coat
Highland Circle

Town Center Park
West

Beacon Hill

10220 North

Country Clu
Town Center West
Beacon Hill

5920 West

$411,800.00
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Table D-3. Year 3 Projects (2017)

Estimated
Treatment Cost

Street Name Recommended Treatment

Country Club Overlay

9600 North Mill and Overlay. $70,800

9600 North Mill and
10400 North

10400 North

10400 North

10400 North

10400 North

 Crack Seal and Seal Coat
West Crimso ) c Seal and Seal t
ble : i Crack Seal and Seal Coat

11040 North . CricleS-dlandiscliCon

Haymaker » 10460 10499 Crack Seal and Seal Coat . $3,600

6400 West 11000 11044 Crack Seal and Seal Coat ‘ $1,000

Maddie " 57150 5799 Crack Sl mdscalcon ' $2,700
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Compton

Granite

11140 North ’

East rimson

Carson

Bull Ver

5870 West

11200 North

5600 West

$384,500
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Table D-4. Year 4 Projects (2018)

Street Name Recommended Treatment Estimated
Treatment Cost

Canterbury Park 5845 5919 Crack Seal and Seal Coat
Athena

5920 West

5300 West 10609

Hy Land Acres

East Jerling

Stone Creek P

9860 North

: Seal and S calloat

Crack Seal and Seal Coat

9860 North 6320 6369 Crack Seal and Seal Coat ©$2,200

5300 West “ 066D 10oad GrokSealand el Coat $1,400

9860 North | 6000 6039 Crack Seal and Seal Coat $3,900
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650 West : Crack Sea d Seal Coat

Crack Seal and Sal Coat

Country Club 10660 10699 Crack Seal and Seal Coat

Cemetery . = Crac Sealand Seal Coat

Cemetery

9860 North
Highland Blvd

11140 North

$376,300
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Table D-5. Year S Projects (2019)

Estimated
Treatment Cost

Street Name Recommended Treatment

11800 No Overlay $30,400 ’
Westfield Overlay . $40,400
4500 West Overlay

Highland Blvd

Lausanne

Town Center Eat

Seal and Seal Coat
Crack Seal and Seal Coat
10150 North % ( Crack Seal and Seal Coat |

6630 West - Crack Seal and Seal Coat ’

11200 North 48 Crack Seal and Seal Coat .

11830 North_ Crack Scal and Scal Coat  $1,400

11860 Nort 6020 : 6039 Crack Seal and Seal Coat o : $1,400 :

Chamberry 12030 12049 Crack Seal and Seal Coat & $1,400 |
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11200 North

6630 West

9500 North

Prepared by:
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Crack Seal and Seal

: ra Seal and Sal t

$370,200
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