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INTRODUCTION

This Pavement Management Plan (PMP), as authorized by the City Council, covers the proposed
street improvements for the City of Empire over the next several years. This PMP was authorized
to update the previous PMP recommended in the 2018 Capital Improvement Plan.

The purpose of this report is to assist the city with understanding its current paved street system
condition, assist with management of the system, and provide recommendations for pavement
management during the next 20 years. The report does not include analysis or costs associated
with the gravel road system within the City of Empire.

In August 2023, Bolton & Menk staff conducted a field survey of all the paved city streets. This
process was undertaken to determine the current street conditions and rate their condition
relative to each other. The city can use this baseline data for determining the appropriate timing
of cost-effective street improvements.

The conditions were evaluated and rated using RoadBotics, a software that objectively analyzes
the street conditions. Numerical ratings were given to each segment of street and were used to
identify locations of need and to prioritize those needs through comparative analysis of segment
rating values. This information, coupled with deterioration projections, provides the mechanism
for the City of Empire to analyze pavement condition in the future with and without management.

Total reconstruction of a street is very costly procedure. Research has shown periodic
maintenance projects on streets in good condition can extend their service life at a reduced cost.
Maintenance of streets after reconstruction is more cost effective than undergoing multiple
reconstructions without maintenance.

EXISTING CONDITIONS

A. Pavement Lifecyle
Newly constructed bituminous streets can be expected to last 20 to 30 years if the city is
performing little to no maintenance. Selecting the proper pavement maintenance or
replacement procedure at the appropriate time can increase this life expectancy to beyond
40 years. Refer to Section IV - Maintenance Procedures of this update for an illustration
showing a graphical representation of the bituminous pavement life cycle. As seen in the
illustration, the condition of the pavement will decrease over time as repeated freeze and
thaw cycles, traffic loading, water, sun, etc. begin to wear on the pavement structure. Also,
the older the pavement becomes the more costly the appropriate maintenance becomes.

B. Street Age
Empire is a newer community in which the first development was built in the 1970s.
Currently, the city includes almost 16 miles of paved local roads with a current total asset
value of approximately $28 million. Figure 1 in Appendix B shows the construction year of
the street pavement. Table 1 below summarized the street pavement ages that are shown
in Figure 1.

Page 1
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Table 1 - Street Pavement Age

Age (Years) | Length (Ft) | Length (Miles) | % of Total
Oto4 18,984 3.60 23%
5to9 15,732 2.98 19%

10to 14 13,016 2.47 15%
15to 19 9,085 1.72 11%
20to 24 15,310 2.90 18%
25to0 29 6,067 1.15 7%
30+ 6,126 1.16 7%
Total 84,320 16.00 100%

C.  Street Classification
The streets in Empire are broken into two categories; improved streets and unimproved
streets. Improved streets are structurally adequate, have storm sewer drainage, may have
curb and gutter, and have a bituminous surface. These streets were either fully improved
when development occurred or were improved and paid for later by adjacent property
owners. The improved streets are broken down into functional classes; major collectors and
local roads. Functional classes were identified according to their recommended future street
functional classification in the 2040 Transportation Plan, as shown in Table 2. A field survey
was conducted to determine the pavement condition of the improved streets.

Unimproved streets have gravel or soil surfaces, are not structurally designed, do not have
storm sewer, and do not have curbs and gutters. Unimproved streets require a low level of
ongoing maintenance such as grading and adding gravel. Analysis was not done on the
unimproved streets during the field survey.

Table 2: Street Miles vs. Classification

30.0 26.7

15.0

1.0

Local Roads Major Collectors Gravel Roads

Street Classification
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OBSERVATIONS

A. 2018 Pavement Condition Survey Methodology and Ratings
In the 2018 Capital Improvement Plan, each segment of street was evaluated using
Pavement Condition Ratings (PCR). A multiplier was used to convert the PCR’s to Pavement
Condition Index (PCl) values ranging from 0-100. Industry standards indicate that the streets
between 0 and 69 should receive rehabilitative maintenance.
As of 2018, the majority of the city street segments were rated between 89-70.
Only 19 of the city street segments were below a PCl value of 70, and 3 street segments
below 50. All observed 2018 PCl values on the city street segments are shown in Figure 2 in
Appendix B.
B. 2023 Pavement Condition Survey Methodology and Ratings
In 2023, the city street segments were evaluated using RoadBotics Pavement Evaluation.
This evaluation uses artificial intelligence to provide objective analysis of the street
distresses through imagery. Each street segment is driven, and images are taken at
approximately 10-ft increments. Using an algorithm, a numeric value from 1 to 5 is assigned
to the observed distress in the image. The overall condition of the street segment is then
provided based on the type, frequency, and density of the distresses. A description of the
rating scale is provided in Table 3. Rehabilitative maintenance should begin when a street
condition is above 2.5 value. A catalog of the distresses RoadBotics evaluates is included in
Appendix C: RoadBotics Distresses We See & Ratings.
Table 3 - RoadBotics Street Rating Scale
Rating | Description
1 No or minor surface distress
2 Minor surface damage, no critical issues
3 Appearance of pervasive distresses
4 Significant damage or emerging critical failures
5 Major surface damage and/or critical fatigue issues
The 2023 RoadBotics results show most of the streets are rated between 1.5 and 2.5. Only
27% of the streets observed have a rating greater than 2.5. Table 4 summarizes the
RoadBotics ratings. All observed RoadBotics ratings on the city street segments are shown in
Figure 3 in Appendix B. The three developments that are beginning to show signs of
pavement distress are Riverview Estates 2" Addition, Empire River Preserve, and Summer
Glen subdivisions. All three subdivisions were constructed between 1995 and 2004.
Prepared by: Bolton & Menk, Inc. OBSERVATIONS
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Table 4: RoadBotics Ratings vs. Roadway Mileage
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C. 2018 to 2023 Pavement Conditions
Even though the different pavement condition rating methods were used between 2018 and
2023, both had similar conclusions. The current condition of the paved streets within the
city are in good condition overall. This is likely due to the following factors:

e Relative age of streets: two thirds of the total length of roads have been paved within
the last 20 years.

e Nearly 3 miles of new roads within the last 10 years have been added to the system and
increased the number of miles of roads in good condition.

e The city has appropriately addressed streets that are showing signs of distress. The 2019
Street Improvement project corrected 70% of the streets that had a PCl value of 70 or
less in 2018. The proposed 2024 Street Improvement project will address 24% of the
streets that have a RoadBotics value of 2.5 or greater.

IV. EXISTING UTILITY CONDITIONS

Streets that were scheduled for a major maintenance procedure in the next 10 years also had
their utility condition assessed. If the utilities required improvement that would not be trenchless,
the major maintenance was changed to a street reconstruction. The scope of this report did not
include utility assessments, however the 2018 CIP did provide some guidance for project
scheduling. Even though the Edmar Addition PCl and RoadBotics pavement ratings indicate the
pavement is in good condition, this subdivision has been moved forward in the project schedule
because of the utility history.

Prepared by: Bolton & Menk, Inc. EXISTING UTILITY CONDITIONS
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V. MAINTENANCE PROCEDURES

A.  Benefits of Maintenance
Industry research has shown that preventative street maintenance and rehabilitation can
extend pavement lifespan at a reduced cost, even if the streets are in good condition at the
time of maintenance. The following Table 5 and Table 6 illustrate this principle.
Table 5: Street Life Cycle with Reconstruction Only
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Table 5 shows the life cycle of a road that does not receive any major maintenance in the
first 35 years after construction. The table shows the PCl dropping over time consistent with
industry standards. By year 35, the street is in need of reconstruction. Based on the current
standards in the City of Empire, reconstruction of a one-mile stretch of road without any
utilities will cost an estimated $2.38 million.
Table 6: Street Life Cycle with Recommended Maintenance
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Table 6 shows the same street segment as Table 5Error! No bookmark name given. but with
maintenance management employed. The management approach includes a mill and
overlay at year 15 and a reclamation at year 30. A mill and overlay of one mile of the City of
Empire’s standard street section is estimated to cost approximately $686,400. Additionally,
a reclamation of one mile is estimated to cost approximately $924,000. This pavement
management approach would have a total life cycle cost of $1,610,400, a savings of over
$765,600 during the 60-year period. In addition to cost savings, a properly maintained street
will provide better ride quality, drainage, and appearance during the 60-year period.
Prepared by: Bolton & Menk, Inc. MAINTENANCE PROCEDURES
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B.  Cause of Defects
Generally, compaction of pavement is one of the biggest factors in ensuring the pavement
will achieve its expected lifespan. Random cracking around manholes is a common defect in
the City of Empire. Proper soil and pavement compaction around the manholes during
installation helps prevent said random cracking.

Post construction cracks account for many of the pavement defects. Cracks are caused by
three major factors: traffic volumes, oxidation, and water infiltration. During Minnesota’s
freeze/thaw cycles, infiltrated water expands and contracts at a greater rate than the
surrounding pavement. If the forces applied on the pavements by the expanding water are
greater than the pavement can withstand, the pavement will break apart. If pavement
cracks aren’t treated, the cracking can spread. Maintenance procedures can be done to limit
water infiltration by eliminating cracking or other modes for water infiltration.

Traffic volumes are a constant characteristic of each street that cannot be managed.
Additionally, as pavement ages, the air and sun oxidize the pavement surface causing it to
dry. As pavement oxidizes with time, it loses its flexibility and becomes more brittle, leading
to additional cracking.

C. Preventative/Minor Procedures
To repair or prevent these defects there are two categories of road work in terms of scope
and cost; preventative/minor procedures and major/rehabilitative procedures:

1. Rout and Seal
A rout and seal crack repair consists of routing the crack to create a %” x %” reservoir
that is cleaned and filled with hot sealant. Sealing the crack prevents water and debris
from entering the crack. Maintenance procedures can be done to limit water infiltration
by eliminating cracking or other modes for water infiltration. Rout and seal is an
effective method for 3-5 years and then must be repeated; however, it is a very
effective way for lengthening the pavement life. Rout and seal works most effectively
when treating transverse and longitudinal cracks. Performing rout and seal in
conjunction with a seal coat is recommended to minimize individual project costs.

2. Seal Coat
A seal coat consists of placing a layer of bituminous material on the street followed by a
coating of fine aggregate. Typically the aggregate is left on the street for a few days to
allow traffic to compact it. Any loose aggregate is then removed with a street sweeper.
Bituminous seal coating is used to waterproof the surface, reduce surface oxidation, and
improve skid resistance/surface roughness of the pavement. Seal coating is an attractive
low-cost improvement to prolong the lifespan of streets in good condition. Life
expectancy of a seal coat is approximately five to seven years.

3. Street Patching
Street patching is used on localized areas of pavement failure to preserve the pavement
until a major procedure can be done. Patching is only effective on small levels. If every
area that needs patching gets patched, the costs of patching will exceed the cost of
major maintenance. Patching is best used in a situation where one localized area of the

Prepared by: Bolton & Menk, Inc. MAINTENANCE PROCEDURES
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road is in far worse condition than the rest of the road. The life expectancy of street
patching varies from 1 to 20 years depending upon the type of failure being repaired.

4. Spray Patching
Spray patching is done by using a high-volume blower to clean out the hole or crack,
applying a tack coat of hot asphalt, shooting a mixture of aggregate and hot asphalt
emulsion, and capping the repair off with a topcoat of aggregate. As soon as the
aggregate is applied traffic can follow. Spray patching has largely replaced street
patching in recent years in the City of Empire. Potholes and alligator cracking can be
repaired by spray patching. Similar to street patching, the life expectancy of spray
patching depends upon the failure and can last from 1 to 10 years.

D. Rehabilitative/Major Procedures
1. Mill and Overlay

During a mill and overlay procedure, the upper 1.5 to 3 inches of the existing pavement
are ground up and removed. A new layer of bituminous pavement is placed with the
same thickness as was removed. Mill and overlay is an effective treatment for edge
cracking. When the new asphalt is being placed the top bituminous surface should
overlap the concrete curb and gutter by approximately %”. This will help drain water to
the curb and gutter instead of allowing water into the crack between the asphalt and
concrete curb.

Pavement cracking in the underlying pavement and issues with the road base are not
addressed by a mill and overlay. Underlying cracks in the pavement will propagate
through the newly overlaid pavement within one to three years. The life expectancy of a
mill and overlay is approximately 10-15 years. Multiple mill and overlays on the same
street are not recommended due to the deterioration of the underlying base material.

2. Reclamation
When the pavement has aged to the point where a mill and overlay is no longer feasible,
reclamation can be an effective rehabilitation measure. Reclamation involves grinding
up the existing pavement section along with a portion of the aggregate base section.
The recycled materials can be shaped and compacted as a road base section. Grading is
done such that a new layer of bituminous can be placed at the same elevation as the old
pavement. All cracks in the pavement are removed, and the upper portion of the
aggregate base is improved.

If the existing aggregate base does not include structural failures throughout the entire
depth, reclamation is a cost-effective maintenance procedure. Reclamation improves
the life expectancy of the road 15-30 years depending on the condition of the existing
aggregate base. Reclamation projects are most effective when the pavement section is
at least eight inches and only minor utility work is required.

3. Street Reconstruction
Street reconstruction is the process of removing and replacing the entire pavement
structure including the asphalt, aggregate base, and sand subbase layer. In some cases,
some of the subgrade will be removed and replaced with structural sand.
Reconstruction is the most expensive option but provides the greatest increase in life
expectancy. The life expectancy is increased 20-30 years until another major
maintenance procedure is needed. If major underground utility improvements are
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required, a street reconstruction is most effective since the street section will already be
removed.

VI. PAVEMENT MANAGEMENT PLAN PROJECTS

Figure 4 in Appendix B outlines the improvements for the next pavement maintenance cycle
throughout the City. Based on a proposed 3 year street budget between $2.0 million and $2.5
million, the next pavement maintenance cycle is estimated to take 18 years. Considerations for
phasing included pavement condition and grouping projects by neighborhood to the extent
possible. The plan also targets pavements favorable to mill and overlay or reclamation projects, so
the streets do not fail and require reconstruction. Table 7 provides a summary of the maintenance
cost over the next 18 years. A cost breakdown of the streets included in each year can be found in

Appendix A.
2024 2027 2030 2033 2036 2039 2042 TOTALS
Mill & Overlay | $891,275 $276,382 $136,027 | $1,092,655 | $1,439,409 | $1,108,307 | $1,491,495 $6,435,550
Reclamation S0 | $1,167,126 S0 $604,642 SO SO S0 | $1,771,768
Reconstruction SO SO | $1,309,368 SO SO SO SO | $1,309,368

Total Estimated Costs
Today's Dollars | $891,275 | $1,443,508 | $1,445,368 | $1,697,297 | $1,439,409 | $1,108,307 | $1,491,495 | $9,516,686
With Inflation $891,275 | $1,656,459 | $1,838,947 | $2,394,205 | $2,251,172 | $1,921,788 | $2,867,401 | $13,821,248

In addition to major pavement projects, Figure 5 in Appendix B outlines preventative maintenance
projects throughout the City for the next 5 years. This will encompass route and seal, seal coating,
street patching, and spray patching. The preventative maintenance outline coincides with the 18
year pavement maintenance outline. For example, the Summer Glen subdivision is scheduled for
2027, so no preventative maintenance is scheduled 3 to 5 years of either side of the project.

VIl. FUNDING SOURCES

A. Funding
Based on discussions to date, it is anticipated that the City will use funds from the general
tax levy to fund street maintenance efforts associated with this plan in lieu of pursuing
Chapter 429 General Obligation or other bonds. Funding for the proposed Pavement
Management Plan is proposed to be derived from the following sources:

Street Reconstruction Bonds

City General Fund

External Grants

City Capital Improvement Funds

Consideration of franchise fees or assessments

vk wN e
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B. Other Funds
The availability for grant funds or other funds for the proposed projects will be evaluated for
each project. Depending on project location, project scope, future legislation, project
partners, etc., these potential funding sources include, but are not limited to:

1. MN Department of Transportation
2. Dakota County Highway Department

VIIl. NEXT STEPS

As discussed in the 2018 CIP report, many of the streets constructed in the mid-1990s and early-
2000s were in need of mill and overlays within the next five years. The city has addressed many of
these streets discussed in the 2018 CIP report. However, the 2023 evaluation indicates there is still
a need to continue investment into pavement maintenance, so the city is not overwhelmed with
future reconstruction projects. Delaying mill and overlay and reclamation projects now will only
result in increased costs for reconstruction later. The following next steps are recommended to be
completed by the City Council and City Staff:

1. Adopt the Pavement Management Plan.

Implement the plan and proceed with projects in 2024.

3. Reevaluate upcoming priority streets annually, update project priority, review estimated
costs, and update the plan (approximately every 5 years).

4. Continue with street maintenance and monitor the underlying utilities (ongoing).

N
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