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EXECUTIVE SUMMARY
Background
Moab City has contracted with RB&G Engineering, Inc. to prepare an updated pavement
condition evaluation for all streets within the jurisdiction of the City, and to prepare estimated
costs for use in future planning and prioritizing improvements. The Report is intended to provide
City staff with valuable information that can be used in preparing future budget requests and
prioritizing future preservation and rehabilitation. As part of the update, RB&G reviewed the
initial evaluation of pavement condition performed by Terracon Consultants under contract with
Horrock’s Engineers in 2014.
The goals of this evaluation and report are to provide an updated pavement condition evaluation
for all noted streets, and also to document the existence and condition of curb and gutter and
sidewalk along the streets. Using the information gathered, concept level cost estimates were
prepared for the needed improvement and maintenance costs. With pavement condition and cost
information determined, potential projects for five and 10-year capital improvement plans can be
prioritized.
The purpose of the capital improvement plan is to create a tool for long-range budgetary
projections. The five-year plan would be updated each year by City staff to remove projects that
have been completed and to include additional projects based upon pressing development or
other needs of the City. In general, the first year of the plan is fairly set in stone; the second and
third years are relatively firm, but flexible; and the fourth and fifth years are fluid and can change
based upon needs of the City. In the course of the update, priorities may change and projects may
advance or move down in priority based upon the assessed condition of the facility or the
demand of development pressures. The ten-year plan is a long range look at potential projects
being considered for future years.
Pavement Evaluation
This pavement condition evaluation reviewed the results of the study performed in 2014
by Terracon prior to conducting new field observations. Field observations to evaluate
pavement condition, and the presence and condition of existing curb and gutter and
sidewalk were performed August 12 through August 15, 2019. Field observations were
reported on the Asphalt Pavement Distress Survey evaluation forms using the PASER
(Pavement Surface Evaluation and Rating) methodology. 131 individual segments comprising
the public roadways within the City limits were evaluated, which excluded State and County
owned / maintained roadways.
Pavements with PASER ratings of 7 or better, (10 is considered excellent), are generally in good
condition and should require only annual inspections and periodic routine maintenance (crack
seal). Pavements with PASER condition ratings of 4 to 6 are generally still structurally
sufficient, but will likely require more extensive treatments (chip seal, thin overlay, etc.) to
address surface deterioration and to minimize moisture infiltration. It is noted that pavements
with a PASER condition of 4 are showing early signs of structural deficiency, but may not yet
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warrant extensive structural rehabilitation. Pavements with PASER ratings of 3 or less are
approaching the end of their service life, and will require more extensive rehabilitation
treatments such as milling and structural overlays (3 inches or greater) or complete
reconstruction.
The table below summarizes observed conditions of arterial, collector, and local / residential
roadways by the number of segments and, number of lane miles.
Very Good to
Excellent

Fair to
Good

Failed to
Poor

7-10

4-6

1-3

29

74

28

1

6.29

8.12

1.66

1

11.46

4.76

7.85

1

5.97

36.16

12.91

1

23.65

49.05

22.43

Roadway Condition/
PASER Rating
No. of Segments
Arterial

(Lane Miles )

Collector

(Lane Miles )

Local

(Lane Miles )

Total

(Lane Miles )

(1) Lane Miles. Lane Mile computed as follows: (Roadway Width in feet /12) X Segment Length

Figure 3 in the report shows the segments evaluated, and the PASER rating for each segment.
Figure 4 shows the priority rating for each roadway segment evaluated based on the roadway
classification, observed condition, and general cost / benefit achieved by performing the
recommended rehabilitation.
To address all roadways within the City having PASER ratings of 3 or less would have an
estimated 2019 cost of about $7,000,000. To address only arterial and collector roadways with
PASER ratings of 3 or less would have an estimated 2019 cost of about $4,100,000. The total
cost to rehabilitate all of the roadways with a PASER rating of 8 or less would have an estimated
2019 total cost of about $8,700,000. Estimated costs to rehabilitate or reconstruct (as applicable)
each roadway segment evaluated are shown in Tables 6-A through 6-C.
It is most cost effective to prioritize the maintenance and rehabilitation of roadways with PASER
ratings of 5 or 6 to extend their life rather than delaying or deferring maintenance and
rehabilitation until the PASER rating falls below 3 or 4, which will require much more costly
and extensive work, including complete reconstruction in some cases. Recognizing capital
improvement budgets are limited, priority should be given to preserving arterial and collector
roadways that are still in good condition over reconstructing lower classifications of roadways
that are already near the end of their service life.
A Capital Improvement Schedule with an anticipated annual budget of approximately
$1,000,000 was prepared, and is shown in Table 8. This schedule prioritizes arterial and
collector roadways for capital improvement planning as described above.
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Moab City Roadway Evaluation and Facilities Plan
1.0

INTRODUCTION

The City of Moab has an estimated 29 miles of municipal streets within its boundaries. The
majority of these streets are constructed of asphalt pavement. Figure 1 shows the current Moab
City roadway network and identifies the classification of each road within the network. The City
has contracted with RB&G Engineering, Inc. to prepare an updated pavement condition
evaluation for all streets within the jurisdiction of the City, and to prepare estimated costs for use
in future planning and prioritizing improvements. This report is intended to provide City staff
with valuable information that can be used in preparing future budget requests and prioritizing
future preservation and rehabilitation. Included in the scope of this updated evaluation is a
review of the initial evaluation of pavement condition prepared by Terracon Consultants under
contract with Horrock’s Engineers in October, 2014.

Objective
The goals of this evaluation are as follows:
•
•
•

Perform an updated condition evaluation for all streets within the jurisdiction of the City
of Moab. The evaluation will also consider pavement condition and the
condition/existence of curb, gutter and sidewalk along the street.
Identify preliminary/concept level costs for needed improvement/maintenance projects.
Prioritize potential projects within a five-year and 10-year capital improvement plan.

The purpose of the capital improvement plan is to create a tool for long-range budgetary
projections. The five-year plan would be updated each year by City staff to remove projects that
have been completed and to include additional projects based upon pressing development or
other needs of the City. In general, the first year of the plan is fairly set in stone; the second and
third years are relatively firm, but flexible; and the fourth and fifth years are fluid and can change
based upon needs of the City. In the course of the update, priorities may change and projects may
advance or move down in priority based upon the assessed condition of the facility or the
demand of development pressures. The ten-year plan is a long range look at potential projects
being considered for future years, but is not broken down by specific year.
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FIGURE 1

2.0

PAVEMENT DETERIORATION AND AGING

Asphalt pavement is, in general, a very durable and resilient product. This is evident as it is a
building product of choice by many municipalities and highway agencies. However, like all
products, it is subject to deterioration over time from the effects of man and nature. The typical
causes of pavement deterioration include traffic loading, environmental and climate conditions
such as temperature change, drainage deficiencies and water intrusion, the quality of construction
materials and utility cuts. A pavement structure begins to deteriorate from the time of
construction.
As pavements age and experience traffic repetitions, the surface becomes oxidized, brittle and
distresses begin to become more evident. It is not uncommon for asphalt to begin to crack within
3 to 5 years of construction. Cracks that begin to develop allow water to enter the pavement
structure, which further accelerates the deterioration process. The common types of pavement
distresses include cracking, distortion; disintegration, skidding hazards and surface distresses. As
pavements exhibit distress, ride quality and safety are affected.
However, as Pavement preservation includes activities and long-term strategies that enhance
pavement performance, extend pavement life, improve safety and meet user expectations.

3.0

EVALUATION PROCEDURE

A site reconnaissance was completed for all streets (approximately 29 miles) under the
jurisdiction of the City of Moab. The roadway network was divided into representative
management segments corresponding to those of the 2014 study for comparison and consistency.
The reconnaissance included an initial identification of distressed areas and an evaluation of
types of distress encountered and the approximate severity of the distress.
The pavement condition in each representative segment was evaluated and rated using the
PASER (Pavement Surface Evaluation and Rating) system developed by the University of
Wisconsin-Madison Transportation Information Center (UWMTIC) with support from the
Federal Highway Administration (FHWA). PASER uses a visual inspection to evaluate
pavement conditions. It is a simplified method of evaluation that can easily be updated
periodically by City personnel. A condition rating from 1 to 10 is assigned to each management
segment, with 1 representing a failed pavement and 10 representing a new pavement. Guidance
for using the PASER methodology is found in the Asphalt PASER Manual, published by the
UWMTIC.(1) The table on the following page describes the PASER rating system from the
Manual.
Surface condition is often the most vital element in any pavement management system. The
PASER rating, combined with other inventory data such as width, length, shoulders, pavement
type, etc., can be very useful in development of pavement rehabilitation and maintenance
strategies and planning budgets and priorities.
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Types of distress that are normally evident in bituminous pavements include: fatigue cracking,
block cracking, edge cracking, longitudinal cracking, transverse cracking, potholes, rutting,
shoving, bleeding, raveling, polished aggregates, lane to shoulder dropoff and water bleeding
and pumping. Following is a brief discussion of the various types of pavement distress and
general rehabilitation strategies to address the distress.
Alligator / Fatigue cracking is usually the result of inadequate structural support for the
pavement section, but can also be the result of weathering / environmental degradation.
Fatigue cracking generally requires full depth reconstruction. Alligator cracking typically
results in polygon (roughly pentagonal or hexagonal) shaped pieces bounded by intersecting
cracks. If the area is localized and isolated within a pavement segment, it can be addressed
as a spot repair.
Block cracking is usually the result of shrinkage of the asphalt layer, and can be minimized
during initial construction by selecting the appropriate asphalt binder and mix design. Once
block cracking begins to form (generally at 10 to 20 foot intervals) the cracks should be
sealed to reduce moisture infiltration which can accelerate pavement deterioration. As block
cracking progresses the interval between cracks will shorten to 5 to 10 feet but remain
roughly rectangular, and a seal coat / micro surface should be placed in addition to crack
sealing. Eventually block cracking will progress to the point where the blocks are one foot or
smaller, and a mill and fill or reconstruction will be required.
Longitudinal cracking results from inadequate compaction or bonding along longitudinal
joints, or tension cracking associated with adjacent rutting in the wheel path. Longitudinal
cracks should be crack sealed to reduce moisture infiltration which can accelerate pavement
deterioration. If longitudinal cracks are related to adjacent rutting, a structural overlay may
also be needed.
Transverse cracking results from expansion and contraction of the asphalt mat. Once
transverse cracking begins to form and open (40 foot or greater intervals) the cracks should
be sealed to reduce moisture infiltration which can accelerate pavement deterioration. Over
time, the cracks will become more closely spaced, and a seal coat / micro surface should be
placed in addition to crack sealing.
Potholes and pavement patches can result from any number of factors or combination of
factors noted above should be identified and repaired regularly as part of routine maintenance
operations. Particular attention should be paid to addressing the cause of potholes any time a
resurfacing (micro surface, seal coat, or mill and fill) is planned for a roadway segment.
Rutting and shoving is the result of asphalt deformation due to traffic loading, and can
result from selecting the wrong asphalt binder and/or mix design for the traffic loads being
experienced. Rutting and shoving can be addressed with milling and/or lane leveling
combined with a structural overlay.
Raveling can result from environmental weathering of the asphalt layer (asphalt stripping,
UV exposure, freeze thaw), inadequate compaction, or placement during cold weather.
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Figure 2
PASER Rating System

(From Asphalt Roads PASER Manual)
Surface
Rating

10
Excellent
9
Excellent
8
Very Good
7
Good

6
Good

5
Fair
4
Fair
3
Poor
2
Very Poor
1
Failed

General Condition/
Treatment Measures

Visible Distress
None.

New Construction

None.

Recent overlay. Like new.

No longitudinal cracks except reflection of paving joints.
Occasional transverse cracks, widely spaced (40' or greater).
All cracks sealed or tight (open less than 1/4").
Very slight or no raveling, surface shows some traffic wear.
Longitudinal cracks (open 1/4") due to reflection or paving
joints.
Transverse cracks (open 1/4") spaced 10' or more apart, little
or slight crack raveling. No patching or very few patches in
excellent condition.
Slight raveling (loss of fines) and traffic wear.
Longitudinal cracks (open 1/4"-1/2"), some spaced less than
10'.
First sign of block cracking. Slight to moderate flushing or
polishing.
Occasional patching in good condition.
Moderate to severe raveling (loss of fine and coarse
aggregate).
Longitudinal and transverse cracks (open 1/2") show first
signs of slight raveling and secondary cracks. First signs of
longitudinal cracks near pavement edge. Block cracking up to
50% of surface. Extensive to severe flushing or polishing.
Some patching or edge wedging in good condition.
Severe surface raveling. Multiple longitudinal and transverse
cracking with slight raveling. Longitudinal cracking in wheel
path. Block cracking (over 50% of surface). Patching in fair
condition. Slight rutting or distortions (1/2" deep or less).
Closely spaced longitudinal and transverse cracks often
showing raveling and crack erosion. Severe block cracking
(less than 25% of surface). Patches in fair to poor condition.
Moderate rutting or distortion (1" or 2" deep). Occasional
potholes.
Alligator cracking (over 25% of surface).
Severe distortions (over 2"deep)
Extensive patching in poor condition.
Potholes
Severe distress with extensive loss of surface integrity.

Recent sealcoat or new cold
mix. Little or no maintenance
required.
First signs of aging. Maintain
with routine crack filling.

Shows signs of aging. Sound
structural condition. Could
extend life with sealcoat.

Surface aging. Sound
structural condition. Needs
sealcoat or thin non-structural
overlay (less than 2").
Significant aging and first signs
of need for strengthening.
Would benefit from a structural
overlay (2" or more).
Needs patching and repair
prior to major overlay. Milling
and removal of deterioration
extends the life of overlay.
Severe deterioration. Needs
reconstruction with extensive
base repair. Pulverization of
old pavement is effective.
Failed. Needs total
reconstruction.

* Individual pavements will not have all of the types of distress listed for any particular rating.
They may have only one or two types.
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Polishing results from physical wearing of the pavement surface due to traffic, and can be
more common in areas where softer aggregates are used in the asphalt mix. Both raveling
and polishing can be addressed with a micro surface or thin overlay / mill and fill to restore
the surface integrity and skid resistance.

4.0

PAVEMENT EVALUATION RESULTS

A total of 131 roadway segments were evaluated and considered in the pavement evaluation
process. The pavement evaluation considered the established classification of each roadway; the
Average Daily Traffic (ADT) for the segment, if available; the length, width, total area of the
segment, number of lane miles and types of distress and severity. Results of the evaluation were
summarized on pavement evaluation forms prepared for this project and are included in
Appendix A. In each case, a similar evaluation was made of curb and gutter and sidewalk.
Locations where those features do not exist were also noted.
The data from the pavement evaluation is summarized on Table 1. Also included in the table are
the applicable 2014 PASER evaluation ratings from the Terracon investigation for comparison.
A summary of the evaluation by roadway classification is presented in Table 2.
Table 2
Moab 2019 Pavement Evaluation
Summary of Pavement Condition by Roadway Classification
Roadway
Condition/
PASER Rating

Poor

Very
Poor

Failed

7

6

5

4

3

2

1

2

7

11

9

35

33

6

7

14

7

1

1.99

0

2.12

2.18

5.11

3.01

0

1.66

0

0

1

1.70

0.36

8.83

0.56

1.22

3.54

0

0

2.47

5.38

1

-

1.80

0.87

3.23

15.81

15.39

4.96

4.98

5.41

2.53

1

3.69

2.17

11.82

5.98

22.15

21.94

4.96

6.64

7.88

7.90

(Lane Miles )

Total

Fair

8

(Lane Miles )

Local

Good

9

(Lane Miles )

Collector

Very
Good

10

No. of Segments
Arterial

Excellent

(Lane Miles )

(1) Lane Miles. Lane Mile computed as follows: (Roadway Width in feet /12) X Segment Length

It will be observed that, of the 95.13 lane miles of roadways in the City, approximately 19% of
the lane miles rate in the Excellent to Very Good category, 30% rate as Good, 28% as Fair, 15%
as Poor to Very Poor and 8% as Failed. The majority of roads rated as Fair, Poor and Very Poor
are low volume, local roads that can be improved with overlays and maintenance efforts.
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5.0

PAVEMENT REHABILITATION AND MAINTENANCE STRATEGIES

The following definition of pavement rehabilitation and pavement maintenance is obtained from
Rehabilitation Strategies for Highway Pavements(2), published by the NCHRP, Transportation
Research Board.
"Pavement rehabilitation is defined as a structural or functional enhancement of
a pavement which produces a substantial extension in service life, by substantially
improving pavement condition and ride quality. Pavement maintenance activities,
on the other hand, are those treatments that preserve pavement condition, safety,
and ride quality, and therefore aid a pavement in achieving its design life."
Following are descriptions of several rehabilitation and maintenance strategies that are available
for use in preserving and improving the Moab City roads identified in this evaluation.
Seal Coats are used when the pavement is in relatively good condition with no structural
deficiencies, and only minor surface cracking, minor raveling, and/or minor rutting. The
purpose of seal coats is threefold: (1) slows down the oxidation process keeping the
asphalt surface from becoming brittle, (2) seals the surface to keep water out of the
pavement section, and (3) fills in small voids. Seal coats are commonly placed after, or in
conjunction with a crack seal as part of regularly schedule maintenance cycle. There are
several seal coat options listed below to address a variety of distresses on different types
of roadways.
Fog Seal – Fog seals are thin asphalt emulsions with relatively short cure times,
and are well suited to low speed, low volume roadways. Fog seals can mitigate
light to moderate raveling and surface weathering. A fog seal will rejuvenate the
asphalt surface, provide a layer of UV protection, and seal the pavement to reduce
moisture infiltration. Fog seals can result in a reduction of skid resistance.
Asphalt Slurry – Slurry seals are thick asphalt emulsions with well graded fine
aggregate (generally #4 sand and smaller) better suited to roadways with higher
speed and traffic volumes. In addition to providing a layer of UV protection and
sealing the surface, it also provides additional wear resistance. Because slurry
seals include fine aggregate and mineral fillers, they can address minor surface
imperfections and improve ride quality.
Micro Surfacing – Micro Surfacing is similar to a slurry seal, but generally uses
higher grade polymer modified asphalt binders with better performance
characteristics for collector and arterial roadways. Micro surfacing includes well
graded fine aggregate and mineral filler, and will seal the pavement surface and
restore skid resistance.
Chip Seal – Chip seals consist of an asphalt emulsion applied to the pavement,
and covered with uniformly graded 3/8 to ½ inch aggregate that is rolled into the
surface. Chip seals can be placed up to 3 layers thick, and can be used to mitigate
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minor rutting or surface deviations. In addition to sealing and protecting the
pavement, chip seals provide a durable wearing surface with good skid resistance.
Chip seals generally have longer cure times, and will result in increased road
noise. Because of the placement process, loose aggregate or chips can remain on
the surface for some time, which is a concern because it can result in broken
windshields. The chips can also ravel in areas with high stress turning
movements like intersections. As a result, chip seals are best suited for lower
speed or lower volume roadways. To help mitigate the loose chips, and reduce
road noise, a second layer of asphalt emulsion (cape seal) can be applied over the
chips.
Crack Seal is appropriate for roadways that are in good condition, with no structural
damage, to seal surface cracks to minimize moisture infiltration into the pavement
section. Crack sealing and seal coating are often combined as part of a regular pavement
preservation program activity.
Thin Mill and Fill (2 inches or less) is appropriate when the roadway is in good to fair
condition with little to no structural damage, to repair surface deterioration, restore ride
quality. A thin overlay or mill and fill will also restore pavement friction and seal and
protect underlying asphalt layers.
Structural Mill and Fill (2.5 inches or more) is appropriate when the pavement is in
poor to fair condition with some structural damage, and / or closely spaced transverse /
longitudinal cracking, block cracking, and/or fatigue cracking to improve the structural
capacity of the of the pavement section. As with the thin mill and fill or thin overlay, a
structural overlay or mill and fill also restore pavement friction and seal and protect
underlying asphalt layers.
Full Reconstruction is appropriate when the pavement has reached the end of its
functional life. This can be evidenced by severe alligator and/or closely spaced block
cracking, and can be accompanied by rutting. The reconstruction could be achieved
using full depth reclamation (FDR) or complete removal and replacement of the
pavement section. Where structural capacity is adversely affected by poor drainage,
reconstruction should include drainage improvements to prolong the life of the new
pavement.
Localized Repairs are appropriate to mitigate structural failure due to problem drainage
areas, areas of soft subgrade, utility trench settlement, patches, and potholes. Localized
repairs generally consist of excavating and reconstructing the full depth of the pavement,
and in some cases may require additional mitigation to improve subgrade support.
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6.0

PAVEMENT REHABILITATION AND MAINTENANCE
RECOMMENDATIONS

The objective of the techniques and strategies presented in this report are designed to provide
Moab City with a capital facilities plan that can be used for forecast planning and future budget
preparation. Consequently, it is not intended as a basis for final design and preparation of
contract documents for construction. Therefore, a more broad-brush approach has been used. As
a street is selected for rehabilitation or maintenance, it is recommended that a more specific,
detailed analysis of issues relating to pavement performance of that particular street segment be
undertaken in order to ensure that the most appropriate, cost-effective approach is selected and
applied.
Treatment recommendations for rehabilitation or maintenance of each pavement segment
evaluated in this study are presented in general terms in Table 3. It will be noted that many
streets that have been evaluated to be in excellent or very good condition do not require
maintenance or rehabilitative efforts at this time. It is recommended that an ongoing system of
pavement monitoring be implemented, so that as those pavement segments age, they may be
identified and added to future maintenance efforts.
Furthermore, maintenance costs are not generally included in capital facilities plans, but are
budgeted separately through other budget categories. These efforts are usually considered to be
less than $100,000 in cost. Therefore, for the purposes of this study, full reconstruction projects
or projects in excess of $100,000 are included in the capital facilities plan, while those less than
$100,000 are generally considered to be maintenance and will be addressed by other budget
means.

7.0

COST ESTIMATING AND CAPITAL FACILITIES PLANNING
Cost Estimating

In order to develop average unit costs that could be used in estimating the costs of potential
roadway rehabilitation improvements, RB&G Engineering, Inc. surveyed several contractors
who do work in the Moab Area, consulted UDOT average unit costs for the area and reviewed
Federal Highway data that is applicable to the required work. Assumptions were made relative to
the pavement thickness parameters that would be applicable to the various roadway
classifications. The identified costs and selected parameters, along with costs per lane mile of
roadway are presented in Table 4. Additional information included in the Lane Mile cost for the
improvements are outlined in the footnote to the table. The total cost for each segment was then
determined by multiplying the computed lane miles for each segment by the cost per lane mile
based upon its classification.
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Project Prioritization
In an effort to assist the City in determining those roadway segments that are most valuable and
important, the projects were evaluated and priorities were established. The identified projects
were prioritized based upon the average daily traffic (ADT), the classification of the roadway
and the condition rating given to the roadway segment in the initial evaluation process. Arterial
streets were given the highest priority, followed by collector streets and local streets. Cost was
not included in this initial prioritization. Projects were rated from 1 to 10, with 1 being the
highest priority and 10 having the lowest priority. Figures 3 and 4 show the roadway segments
evaluated, the PASER rating for each segment, and the assigned priority rating.
Table 4
Moab 2019 Pavement Evaluation
Full Reconstruction Parameters by Classification
Roadway
Classification
Material Cost

Hot Mix
Asphalt (ton)

Untreated
Base
Course
(CY)

Granular
Borrow
(Cu. Yd.)

Roadway
Excavation
(Cu. Yd.)

$80.00

$35.00

$30.00

$20.00

Total Cost per
(1,2)
Lane Mile

Pavement Section Layer Thickness (Inches)
Local Street

3

8

0

11

$ 194,100.00

Minor Collector

3.5

6

8

17.5

$ 268,800.00

Major Collector

4

8

8

20

$ 308,320.00

Minor Arterial

5

8

12

25

$ 383,450.00

Major Arterial

6

8

16

30

$ 458,570.00

(1) Includes Additional Costs as follows:
Traffic Control (3.5% of Construction)
Mobilization (6.0% of Construction)
Design Engineering (10% of Construction)
Construction Engineering (8.0% of Construction)
Raise Manholes to Grade ($800 per each, 2 per 400 feet)
Raise Valve Lids to Grade ($650 per each, 3 per 400 feet)
Pavement Marking Paint (4-inch solid stripe per 11 foot of width, 190 lf/gallon @ $55/gallon)
(2) Lane Mile computed as follows: (Roadway Width/12) X Segment Length
Sample Lane Mile Calculation; Segment Length = 2500 ft., Pavement Width = 48 ft.
Lane Miles = 2500 ft X (1 mile / 5280 ft.) X 48 ft. / (12 ft. / Lane) X = 1.89 Lane Miles

Capital Improvement Costs
Estimated project costs have been developed using a concept of a 3-Year Facilities Plan, a 5Year Facilities Plan and a 10-Year Facilities Plan. Present (2019) project costs were developed
using the above described procedure. The costs were then projected to future years using the
inflation rates shown in Table 5. A capital improvement schedule reflecting an annual budget of
approximately $1,000,000 is shown in Table 8. Project costs shown in Table 8 include inflation
at the rates shown in Table 5.
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Table 5
Moab 2019 Pavement Evaluation
Projected Inflation Rates for Future Costs
Project Year

2022

2024

2029

Inflation Rate*

4.0%

3.5%

3.0%

* Projected Inflation Rate per UDOT, Estimator's Corner

The estimated capital improvement costs for the present (2019) project year, the 3-year (2022)
project year, the 5-year (2024) project year and the 10-year (2029) project year are presented in
Tables 6-A through 6-B. Table 6-A summarizes capital projects on arterial and collector
roadways with project costs in excess of $100,000. Table 6-B summarizes capital projects on
local roadways with project costs in excess of $100,000. Table 6-C summarizes projects on both
major roadways and local roads with project costs less than $100,000. It is anticipated these
projects would be performed as part of a regular maintenance program. We note the projects on
arterials and collectors shown on Table 6-C fall below the $100,000 threshold, but should be
given high priority for maintenance and preservation, even before the local roadway projects
shown on Table 6-B because of the long term savings associated with maintaining roadways that
are still in good condition.
The projects are ordered by priority so that the project with highest priority, Kane Creek
Boulevard, Moab Maintenance Station to Main Street, is listed first, with the remaining segments
listed in order of descending priority.
It is recognized that the municipal budgets for all communities are limited. The combined 2019
cost for the five projects on Arterial/Collector streets, those with the highest priority, is about
$4.1 million and the total cost for all 20 capital projects is approximately $6.9 million. However,
it is also evident that delaying the projects to year 10 would result in a projected cost of $5.5
million dollars for capital projects on arterial/collector streets and $9.3 million for all 19
identified projects based only upon inflation.
A further consideration of importance is that as rehabilitation and maintenance are delayed, the
pavement continues to age. Figure 5 shows the general result of continued deterioration over
time. As the pavement ages, a more rigorous and expensive rehabilitation/maintenance
application will be necessary, which will increase the future cost of the work significantly
beyond a simple application of the inflation rate.
The following statement from the Minnesota Department of Transportation addresses this
concept:
"Pavement Preservation is a 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.
An effective preservation program addresses pavements while they are still in good
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condition. A cost-effective treatment in a timely manner will restore the pavement
almost to its original condition. By doing so, the cumulative costs of such treatment
are substantially less than reconstruction or major rehabilitation over the life of the
pavement. In addition, the disruption of traffic is less for more frequent and minimal
treatments in comparison to larger construction treatments."

Cost Effective Pavement Preservation Solutions for the Real World, p.3
It will be observed from Figure 5, that the most opportune time to preserve a roadway pavement
would be when the condition rating is still fair to good, in the range of 4 to 7. In that range,
preservation strategies are less expensive and the preserved condition of the pavement extends
the life of the pavement before it has serious problems. Therefore, allocation of funding for
pavement preservations throughout the life of the pavement pays great dividends over time.
The condition of sidewalk and curb and gutter along each roadway segment was also reviewed as
part of this evaluation. For each segment, the presence (or lack of) and existing condition rating
for the sidewalk and curb and gutter is presented on Table 7 as a percentage of the roadway
segment length. Estimated costs to remove and replace damaged and deteriorated areas are also
shown. For convenience, the recommended roadway treatment and cost for each segment is also
shown.

8.0

SUMMARY AND CONCLUSIONS

The results of the Pavement Evaluation and Capital Improvement Cost analysis presented in this
report will be of value to Moab City staff as future budgets are developed. The evaluation shows
that 67% of Moab City Roads are rated as Good , Very Good and Excellent, 13% are rated in fair
condition and the remaining 20% fall into the poor to failed categories.
We recommend that Moab City continue with past maintenance efforts to crack seal, chip seal
and seal coat existing roadways. A comprehensive maintenance program should be established
and budget funds provided to allow for preservation treatments while pavements are still in good
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condition. These efforts will extend the life of those pavements and will pay great dividends in
the long run.
A number of roads will require reconstruction. We recommend that the City use the results of
this study to prioritize capital improvement budgets and, when possible, increase available
funding to accelerate the reconstruction of key collector and arterial City streets. Increased
funding in the short term while construction costs are lower, will save money as the costs
continue to rise.
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