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EXECUTIVE SUMMARY

General

This executive summary is a brief and concise summary of the findings, conclusions, and
recommendations for City of Lebanon Street Maintenance Plan. The staff of Lebanon Public
Works has prepared this report to provide adequate information on Lebanon’s street network for
Lebanon City Council to adopt a multi-year street maintenance plan. Conservative assumptions
for increases in revenue and material costs are included, which are best guess assumptions and
should be considered for years beyond 2022.

Findings

The City operates and maintains approximately 112 miles of streets with six street classifications
used in describing the type and use of the streets. The street network has grown by 30 miles since
1994 through annexation and development, representing 37% growth. In the past fifteen years,
the street network has grown by 2.7 miles representing 2.5% growth.

The current overall condition of the street network is at the low end of Good Condition scoring a
56 Pavement Condition Index (PCI), utilizing the Paver 7 pavement management system
software to score the condition of the streets within the network. This score is an improvement
from the overall condition score of 48 which is mid-range in fair condition, in 2017 and 40,
which is at the low end of fair condition, in 2012. The increase in PCI score is due to 0.7 miles of
street reconstruction, 21.1 miles of asphalt overlay, 2.9 miles of surface treatment, 8.7 miles of
crack sealing, and other maintenance activities that have been completed over the past five years.
Still, many of the streets renovated over the past 30 years are beyond their life cycle requiring
minor to moderate maintenance to prevent further deterioration requiring major construction for
correction.

Funding to support the street network is from three sources totaling just over two and one half
million dollars annually, with additional funding to support the system on various years from
external grants or internal contributions. The One-half of One Percent Transportation Sales Tax
provides approximately 78% of the annual revenue with contributions from the Missouri Motor
Fuel Tax, Missouri Motor Vehicle Sales Tax and Motor Vehicle Fee Increase providing the
remaining revenue.

Material cost for maintaining and constructing streets have risen in the past ten years but at a
lesser rate than compared to the previous decade. In 2012, concrete and asphalt costs increased
42% and 97% respectively from the cost ten years prior. Over the past ten years, asphalt cost
increased by 8% and concrete cost has increased by 29%.

Even with an aggressive renovation program over three decades, streets still exist that have short
term flooding during excessive rain events. Most of these streets were constructed before storm
water detention requirements, or streets acquired through annexations without proper
engineering.



Recommendations

Since implementation of the One-half of One Percent Transportation Sales Tax in 1984,
improvements have been made on approximately 79 percent of streets, with most improvements
made to Residential/Commercial and Residential Collector Streets. The driving surface on many
earlier improved streets has reached the end of life and now requires replacement and/or
maintenance to the driving surface. In 2012, the decision was made to shift from the aggressive
street construction schedule to a more proactive maintenance program, performing low to
moderate cost, high impact maintenance activities which increase the PCI on streets requiring
minimal maintenance to gain service life. While maintenance projects and activities are not as
glamorous, these efforts provided an economic means of extending the life to major investments
in the street network. As a result of that shift, improvements have been made to the driving
surfaces in the overall street network. With that being said, this proactive maintenance program
should continue, as the most economical means to maintain and improve the street network with
the available funding. The rebuilding of streets should not be suspended, only scaled back to
properly fund needed maintenance to protect the community’s previous investments in street
infrastructure. A balance in funding for complete rebuilds to various levels of maintenance
activities should be maintained as further advances in PCI rating in the six classifications of
streets are met.

The primary focus with the implementation of the 2012 Street Maintenance Master Plan was
improvements to the Major Arterial and Collector streets with lesser activities on other
classifications. The Major Arterial and Collector streets are the backbone of the street network,
having an Average Daily Traffic count up to 9,000 cars per day. PCI scores for Major Arterials
rose from 28 to 53, and Collectors rose from 43 to 44 from 2012 to 2017,

Since the PCI scores improved on Major Arterial and Collector streets, the 2017 Street
Maintenance Master Plan proposed activities addressing improvements on all classifications of
streets. From 2017 to 2022, PCI scores for Principal Arterials rose from 61 to 100, Major
Arterials rose from 53 to 74, Collectors rose from 44 to 71, Residential Collectors rose from 36
to 61, Commercial/Industrial Local rose from 30 to 50, and Residential Local rose from 37 to 43.

Network inspections currently show 15 percent of the 219,311 linear feet (41.54 miles) of
Arterial and Collector streets and 54 percent of the 375,692 linear feet (71.15 miles) of local
streets scoring a poor, very poor, or failing condition. Immediate and future improvements have
been identified for these streets which will require approximately $4.2 million in material cost
alone over the next six years. The investment will employ multiple capital improvement
strategies ranging from asphalt overlays to major reconstructions, with an aggressive
maintenance component on all streets, in efforts to extending the useful service life of the
transportation network.

The 2022 Street Maintenance Master Plan attempts to provide a balanced approach and cost-
effective measures to increase the PCI score and improve our transportation corridors. With



implementation all classifications of streets will continue to meet or exceed the previously
established PCI goals over the next five years. This plan should provide the framework for future
decisions affecting the City’s transportation network and inform the general public of projects
identified for improvements.



INTRODUCTION

The City Lebanon, Missouri is centered between Springfield and Rolla, on Interstate 44, and is
the county seat of Laclede County. In 1853, the General Assembly incorporated Lebanon as a
town, named after Lebanon, Tennessee. In 1869 the St. Louis and San Francisco Railroad
installed track service. Since the 1800’s Lebanon has grown to be a thriving community. The
City grew steadily between 1920 and 1960 with a gain in excess of twenty percent each decade.
This pace slowed between 1960 and 1970 and increased by ten percent between 1970 and 1980,
partly due to an annexation in 1979. Between the 1980’s and 1990’s, Lebanon increased by
sixteen percent. In the most recent decades, Lebanon is back to growing above twenty percent.
The incorporated limits of Lebanon are approximately 15 square miles with a vast network of
City streets and state and federal highways.

The purpose of this planning document is to provide information and recommendations for
maintenance activities and improvements needed to the street network within the City. The EIm
Street reconstruction project, which was one of the largest projects undertaken by the City, began
in 2007, was completed in the spring of 2012. Because of the size and scope of this project street
reconstruction throughout the remainder of the City was reduced for the reconstruction of EIm
Street. As the City transitioned to other street improvements, the Street Maintenance Master
Plans adopted in 2012 and 2017 were instrumental in providing guidance for the management of
the street network system. With discipline, this planning document should serve the same
purpose through 2028.

In 1984 the City started a street renovation program. Since that time 79 percent of the streets
within the City Limits of Lebanon have been improved with curb and gutter, asphalt pavement,
and storm water piping. However, many of the streets that were renovated early in the program
are reaching the end of expected life for the pavement surface.

In order to extend the life and prevent damage of the streets that were renovated and allow the
City to bring other streets to a level acceptable to our citizens, a proactive maintenance program
must be maintained. A street maintenance plan has been developed to identify needed street
maintenance and renovation activities for the next few years utilizing distinct means for
determining recommended actions for street improvements.

The Street Program

The City of Lebanon has been very proactive in maintaining a viable transportation infrastructure
through a voter passed %2 of one percent sales tax dedicated to improving streets. This %2 cent
sales tax issue was first passed by the voters in 1984 and has been extended until December 31,
2028. When the street program was started in 1984 it was thought that all streets were to be
reconstructed with new curb and gutter, storm drainage, and pavement. Furthermore, the City
also thought it would be the best time to upgrade utilities in conjunction with the street program
as well.




Historically, this annual tax revenue was used for street renovation in one ward of the City each
year, with a four year rotation covering the entire City. This allowed for a major street
improvement program in one ward of the City each year to maximize construction efficiencies
and mobilization. An average of twenty City blocks per year of renovation was completed with
the annual revenue stream.

The selection process to determine which streets are to be renovated was based on the following
factors: (a) storm water concerns (b) condition of the driving surface (c) the need of underground
utility improvements (d) traffic accident data. These factors are susceptible to subjectivity.

The maintenance of the street network that was not being renovated was maintained through
other funding sources. The funding sources are (a) Motor Vehicle Sales Tax (b) Motor Vehicle
Fee and (c) Motor Fuel Tax. This maintenance activity includes pot-hole patching, crack sealing,
curb and storm water repairs and chip sealing. In addition to maintaining the driving surface, the
right-of-way needs constant upkeep including traffic signal maintenance, painting and striping,
sign replacement, cleaning, mowing, and snow and ice removal. These activities are performed
through routine inspections and concerns identified by citizen contacts. All maintenance
activities are designed to extend the life and structural integrity of the driving surface, as well as
assure a safe driving experience.

Street Maintenance Plan

In early 2011 the Public Works Department adopted a formal street infrastructure inspection
program tracking system. This program is necessary to properly assess vital information about
the driving surface condition and right-of-way management. It also allows the City to look at the
funding strategies for immediate and future improvement priorities. This program is based on the
manual Guidelines for a Roadway Management System (RMS) for Local Governments. This
manual created a standardized and industry recognized procedure for street inspections for local
communities. This manual also established guidelines for addressing defects identified in the
inspection process, based upon the severity and extent of the defects. In 2017, Paver 7 pavement
management software was purchased to replace the RMS manual. This software follows the
same standards as the RMS manual, but also enables inspections to be done digitally, inspection
and work history to be stored in a database, and pavement condition modelling to be done.

The streets are managed under six classifications: Principal Arterial, Major Arterial, Collector,
Residential Collector, Commercial/Industrial Local, and Residential Local. Inspections of all
classified street have been performed. Utilizing the Paver 7 software, City staff create
recommendations for repairs, maintenance activities, and improvements for each of the streets
inspected. The inspections are completed for each block of street and organized by street
classification.



EXISTING NETWORK

Street Network Condition

The current City Street network has approximately 112 miles of streets to serve the residents,
commercial, and industrial segments within the City’s incorporated limits. Seventy-nine (79)
percent of the City streets have curb and gutter. Streets without curb and gutter total
approximately 24 miles. Map 1 depicts streets that do not have curb and gutter improvements.

The City of Lebanon street network contains 216,311 linear feet of roadway classified under
principal arterial, major arterial, collector, and residential collector. Current inspection findings
show that 15 percent of these classified streets received a rating of (1) poor (2) very poor or (3)
failing condition. Inspection findings in 2017 on the same streets showed that 46 percent of these
streets received a rating of (1) poor (2) very poor or (3) failing condition. Inspection findings in
2011 on the same streets showed that 52 percent of these streets received a rating of (1) poor (2)
very poor or (3) failing condition.

Twenty-seven (27) percent of these streets have not been renovated to the standards under the
street reconstruction program, 14 percent of the ditched streets received a rating of poor, very
poor, or fail condition. In 2017, 27 percent of these streets were ditched, and 66 percent of the
ditched streets received a rating of poor, very poor, or fail condition. In 2011, 30 percent of these
streets were ditched, and 66 percent of the ditched streets received a rating of poor, very poor, or
fail condition.

Inspections of the streets classified under principal arterial, major arterial, collector, and
residential collector are performed annually in two zone divisions, allowing for every street to be
inspected in a biennial basis.

The City of Lebanon street network contains 375,692 linear feet of roadway classified under
commercial/industrial local and residential local. Inspection findings show that 54 percent of
these classified streets received a rating of (1) poor (2) very poor or (3) failing condition.
Inspection findings in 2017 on the same streets showed that 61 percent of these streets received a
rating of (1) poor (2) very poor or (3) failing condition.

Eighteen (18) percent of these streets have not been renovated to the standards under the street
reconstruction program, 49 percent of the ditched streets received a rating of poor, very poor, or
fail condition. In 2017, 19 percent of these streets were ditched, and 70 percent of the ditched
streets received a rating of poor, very poor, or fail condition.

Inspections of the streets classified under commercial/industrial local and residential local were
not completed when the Street Maintenance Master Plan was adopted in 2012. Inspections for
these classifications of streets are performed annually in two zone divisions, allowing for every
street to be inspected in a biennial basis.

10



Street Classifications

The street classification system in place has six classifications describing the type and use of
streets to better manage the street network. Street classifications are used to apply design,
construction and access management standards which provide for sound traffic movement and
system management with appropriate infrastructure. Map 3 shows the City’s streets system and
the associated classifications of each street. The classifications are defined as follows:

e Principal Arterial — A system corridor primarily intended to provide for (a) high volume,
moderate speed traffic (b) moderate to extended trip length (c) traffic movement between major
activity centers. Access to abutting property to major traffic movement and is subject to Access
Management for the necessary control of entrances and exits. Examples: EIm Street, Missouri
Highway 5, Missouri Highway 32, Morgan Road

e Major Arterial — A system corridor which interconnects with, augments, and feeds the
primary arterial system and is intended for (a) moderate volume, moderate speed traffic (b)
short to moderate trip lengths. Access to abutting property is partially controlled. Examples:
Beck Lane, Tower Road

e Collector — A system corridor which collects and distributes traffic to and from residential
collector and arterial street systems and is primarily intended to provide for (a) low to moderate
volume, low speed, (b) short length trips while also providing access to abutting property.
Examples: Adams Avenue, Clark Avenue, Madison Avenue

e Residential Collector — A system corridor which collects and distributes residential traffic
between residential/commercial streets, collector, and arterial streets and is primarily intended
for (a) low to moderate volume, low speed (b) short length trips while also providing access to
abutting properties. Examples: Lake Drive, Deadra Drive, Raef Road, Brook Street

e Commercial/lndustrial Local — Streets not included within arterial or collector classifications
that serve as direct access to abutting commercial or industrial property and access to collector
or arterial streets. Primarily intended for (a) low volume, low speed, and (b) short length trips.
Should be limited to neighborhood or local traffic. Examples: Hospital Drive, Butler Drive,
Carmeco Road, Pond Drive

e Residential Local — Streets not included within arterial or collector classifications that serve
as direct access to abutting residential property and access to collector or arterial streets.
Primarily intended for (a) low volume, low speed, and (b) short length trips. Should be limited
to neighborhood or local traffic.
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Table 1 Street Type and Length

Street Classifications | Approximate Total Approximate
Length in Linear Total Length in
Feet Miles
Principal Arterial 16,740 3.2
Major Arterial 103,198 195
Collector 63,126 12.0
Residential Collector 33,247 6.3
Commercial/Industrial 59,690 11.3
Residential 316,002 59.9

Storm Water Conveyance System

The drainage basins and watersheds in Lebanon generally drain from a Southeast direction to a
Northwest direction. The highest point within the corporate limits of the City of Lebanon is on or
near the hospital area (1350 feet above sea level). The lowest point is the Goodwin Hollow Lift
Station Area (1150 feet above sea level). Goodwin Hollow is located in the northwest corner of
Lebanon’s Special Road District #1, just outside City limits, about 1/2 mile down Gateway
Road. Approximately 200 feet of relief occurs from the high point to the low point. The
watersheds which make up Lebanon’s drainage system and a brief description are:

A. Goodwin Hollow (Northwest of Lebanon)
Goodwin Hollow with its drainage area of approximately 3600 acres connects with
drainage ditches and drains via Goodwin Hollow into Lake of the Ozarks. Goodwin
Hollow lies in the northwestern portion of Lebanon and parts of the watershed are
developed residential, commercial, and industrial. Other sections are undeveloped
currently.

B. Dry Auglaize (North of Lebanon)
Dry Auglaize with its drainage area of approximately 3850 acres connects with drainage
ditches and drains via Dry Auglaize into Lake of the Ozarks. Dry Auglaize lies in the
North portion of Lebanon and parts of the watershed are developed residential,
commercial, and industrial. Other sections are undeveloped currently.

C. Cobb Creek (Southeast of Lebanon)
Cobb Creek with its drainage area of approximately 2500 acres connects with drainage
ditches and drains via Cobb Creek. Cobb Creek lies in the Southeast portion of Lebanon
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and parts of the watershed are developed residential, commercial, and industrial. Other
sections are undeveloped currently.

As there is no major stream or river within the City, there is no ditch or stream crossing that
meets the Missouri Department of Transportation (MODQOT) description of a bridge. Therefore
the City utilizes only culverts or storm water pipe to facilitate any storm water crossings through
a transportation corridor.

Storm water culverts are used in various locations in the street network to span small drainage
ways. Over the years, the City has replaced many of the culverts with structural deficiencies or
created traffic hazards due to high water conditions during wet weather events over the past two
decades. The largest culverts in the City conveyance system spans 12 to 14 feet, constructed with
concrete, with a height of 6 to 8 feet. Map 2 indicates City maintained storm water culverts
within the City limits.

With the City situated on a plateau, most of the drainage crossings are constructed with pipe. The
most common pipe in the system is High Density Polyethylene (HDPE). However, concrete,
steel and other materials are used to convey storm water within the City. Design standards for
storm water crossings allow multiple pipes to handle large volumes of storm water cost-
effectively.

As improvements and maintenance is completed to the network, the City will need to make sure
it has the proper detention facilities and easements to allow for a connective drainage system
along the City’s transportation corridors.

STANDARDS

Design Standards

The City of Lebanon uses American Association of State Highway and Transportation Officials
(AASHTO) and the Manual on Uniform Traffic Control Devices (MUTCD) standards in
engineering and designing street infrastructure along with recognized best engineering practices.
Roadway sections and widths are determined by classification, traffic count information, and
other safety considerations to provide the proper roadway construction providing years of service
and adequate street life. Other considerations for designs are based on number of lanes, lane
widths, traffic count and type, and need for on-street parking. Appendix A contains standard
detail drawings.

Street Inspections

The City of Lebanon uses the inspection procedures outlined in the Paver 7 pavement
management software. This software was developed by the Colorado State University and was
sponsored by the United States Army Corps of Engineers.
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Traffic Counts

Traffic Counts within the City are completed by City crews. In addition to local counts, MODOT
provides traffic count data to the City for streets that interface with state highways corridors. The
traffic count data is collected for the overall volume of traffic, peak traffic volume, and types of
vehicles traveling on a roadway. The traffic count data collected is used for a variety of purposes
and is a vital element in street design to ensure that a street is constructed to sufficiently handle
the volume and type of traffic using the roadway. Map 4 shows traffic count information.

Access Management

The City of Lebanon understands that a safe and efficient transportation network is a critical
element in providing quality transportation movements and is essential to meet the need of local
businesses and industries. Providing an efficient transportation network is resource-intensive and
requires planning to provide a safe network.

Access management involves the proper planning and design of points of access to the public
roadway. These points of access include public road intersections and access drives. Sound
access management can have a positive impact on roadway safety and the ability of roadways to
carry traffic efficiently and safely. Without proper access management the transportation system
can be compromised with safety and operational impacts to adjacent property owners and along
the transportation corridor. This could result in the loss of public’s trust and willingness to
investment in the roadway system. The Lebanon City Council adopted Ordinance Number 4510
in 2007 which regulates street access management. The complete ordinance on Access
Management can be found in Appendix B.

Service and Reliability Standards

The City also provides service to assure a reliable street system this includes debris removal,
snow and ice management and removal, street sweeping, maintenance of striping and signage
along the corridor. In order to protect the users and satisfy their transportation needs and
expectations, the City utilizes 24 hour dispatching and service crews available to handle calls
reporting any hazards that might occur on the street network.

Winter precipitation management is completed by the street department during an event. The
City manages this with crews placed on alert or stand-by when winter precipitation is forecasted
for the area. Dispatchers in the Police Department notify on-call personnel after normal working
hours when driving conditions have deteriorated. Winter precipitation on arterial and collector
streets with (a) steep grades and intersections; (b) health care services locations; (c) emergency
services location; and (d) school areas are a first priority. Residential/commercial streets are
addressed after priority areas are clear and safe for motorists. Appendix C contains the City of
Lebanon winter precipitation management procedures and mapping.

Sweeping provides two primary benefits to the City. The more obvious benefit is the collection
and removal of paper, leaves, and other visible debris that collect in the gutters. In addition to
being unsightly, this debris can block the catch basins and other storm water facilities, causing
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localized flooding during heavy rains. An equally important, but less visible benefit is the
removal of metal particles, and other hazardous waste products left by passing vehicles. Street
sweeping is an effective method of removing both the large and microscopic pollutants that
collect on City streets.

In 2022, a new regenerative air type street sweeper was purchased to replace a regenerative air
street sweeper purchased in 2016. Prior to 2016 the entire street network was swept twice a year.
In the spring after winter weather, cleaning all aggregate spread during snow and ice removal,
and once in late fall after leaves had fallen from the trees. All arterial and collector streets were
cleaned quarterly due to the high volume of traffic along these corridors. The City also swept the
Downtown Business District on a weekly basis. After purchasing the new sweeper in 2016, City
Council approved a new street sweeping policy in which the entire street network is swept
quarterly, the Downtown Business District and EIm Street are swept weekly, and the routes
maintained by MODOT within the City Limits are also swept by the City.

The last area of corridor management for service and reliability is the maintenance of painting
and signage that control movement along the corridor. Maintenance of traffic signage, signals,
street paint striping, and crosswalk striping are necessary to provide for motorist and pedestrian
separation and safety. There are currently six traffic signals along EIm Street managed and
maintained by the City. The City inspects and maintains all of these components that control
movement along the City street network and addresses any deficiencies accordingly.

FUNDING

One-half of One Percent Transportation Sales Tax

The voters of the City passed a One-Half of One Percent Transportation Sales Tax in 1984
dedicated to improving transportation within the City through renovation, reconstruction,
management, and maintenance of the existing transportations corridors. The Transportation Sales
Tax has been extended several times by the voters with a most recent extension in 2017 that
extended the sales tax through December 31, 2028. Annual revenues generated by the one-half of
one percent sales tax have averaged 1.9 million dollars per year over the past five years. Figure 1
shows annual revenues for the past ten years.

Sales tax revenues are subject to economic conditions and are less predictable than property
taxes or other excise tax mechanisms. Transportation Sales Tax revenue funding street activities
was 29 percent higher in fiscal year 2022 than 2017, a reflection of the positive economic
conditions within the City and surrounding area. No primary information is available to
understand the impact internet sales have on the sales tax revenue of Lebanon, secondary and
anecdotal data would suggest that the community’s experience is in line with national trends.
Even as the economic conditions changes, buying habits are here to stay and this funding is built
on the idea that citizens buy from brick-and-mortar buildings within their local community, or
sales tax will someday be applied to internet purchases.
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Lebanon does serve as a primary business center of the county and region having a regional
commercial draw to Lebanon from the surrounding area with a retail pull-factor of 1.55 to 1.70.
Interstate 44 offers opportunities to increase sales tax revenues through greater capture of the
trade potential represented by the 35,000 plus cars in each direction that travel by Lebanon’s
three exits each day. The community should continue to ensure that it is taking full advantage of
this transportation asset and needs to explore ways to capture leakage more effectively from this
market.

Figure 1 Street Maintenance Revenue Sources
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Motor Fuel Tax

The City receives funds through the Motor Fuel Tax to fund street maintenance activities. Over
the past five years, these revenues have averaged $384,000 annually. This revenue is the most
stable source of funding for maintenance funding as this tax is collected at a per gallon rate.
Motor Fuel Tax is distributed monthly by the Missouri Department of Revenue. Each City and
County receives a distribution of the state fuel tax. Net proceeds of the tax are apportioned
between counties, cities, and the state as follows: 10% to counties, 15% to cities, and 75% to the
state road fund. Cities receive their distribution of the state fuel tax based on the population from
the previous federal decennial census. As vehicles continue to achieve higher gallons per mile, or
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if due to economic conditions the general public is traveling less, revenue from this tax will not
keep pace with the City’s growth. Figure 1 reflects the revenue over the past ten years.

Motor Vehicle Sales Tax and Motor Vehicle Fee Increase

The City receives funds through a Motor Vehicle Sales Tax and uses it to fund street
maintenance activities. These funds are distributed to the City by the Missouri Department of
Revenue. Fifty percent of the proceeds from the 3 percent State Motor Vehicle Sales Tax
revenues is dedicated to highway and transportation use and is apportioned between cities,
counties, and state as follows: 10 percent to counties, 15 percent to cities with allocation based
on population from the last federal decennial census, 2 percent to the state transportation fund,
and 73 percent to the state road fund.

In addition to Motor Vehicle Sales Tax the City and County receives a distribution from
increases in the state motor vehicle fees. The Motor Vehicle Fee Increase is state license fees and
taxes on motor vehicles that have been increased by law since 1979. The amount distributed is
similar to the Motor Vehicle Sales Tax. These revenue sources are somewhat volatile with new
and used car sales activity. Over the past five years, these revenues have averaged $204,000
annually. Figure 1 reflects the revenue over the past ten years.

Surface Transportation Program (STP)-Small Urban Program

Prior to 2017, the City received funding from MODOT annually through the STP-Small Urban
Program authorized by legislation for urban cities with a population greater than 5,000.
Appropriations typically equated to $42,000 annually which could be banked for a maximum of
six years. Funding from the STP-Small Urban Program could be utilized for eligible street and
bridge projects on routes classified as Collectors or Arterials. Projects were required to be
programmed through MODOT and would be funded up to 80% of the total project cost. In 2017,
the STP-Small Urban Program was eliminated. The annual funds for street improvements lost
due to the elimination of the STP-Small Urban Program are equivalent to the cost of a 3-inch
asphalt overlay on 1,000 linear feet of an average street. The loss of this program affected
funding for improvements made to the street network.

Other Internal Funds

The City historically contributed other internal funds toward street maintenance activities and
improvements. In the past three years, over $1,000,000 have been contributed from Capital
Funds to expedite asphalt overlays on 5.4 miles of City streets. Governing bodies will determine
if any other internal funds will be used for future capital improvements or management and
maintenance of the street network going forward.
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PAST MAINTENANCE ACTIVITIES

Street Renovation Program

Street renovation projects have in the past been funded through the Transportation Sales Tax
described above and grants. Prior to the EIm Street project, the City Street Program consisted of
projects that were rotated yearly between the four wards to allow one large renovation project,
typically averaging 20 blocks in a single ward each year to maximize construction efficiency.
Corridors with significant storm-water concerns and utility infrastructure issues received priority
when determining the project within each ward. Additional criteria used to consider a project
were condition of the street, street classification, and traffic safety. Since adoption of the Street
Maintenance Master Plan in 2012, renovation projects have been prioritized based upon
pavement condition index score and street classification as well as storm-water concerns and
utility infrastructure issues.

City construction crews perform all street improvements, allowing the City to control project
cost and schedule. This provides for greater interaction with citizens affected by improvement
efforts. Many of the renovation projects affect daily neighborhood travel. City employees
coordinate project activity with residents and other property owners to minimize their
inconvenience. Utility and storm water improvements are made in conjunction with the
renovation projects. This program is successful in having control of the construction process
from engineering, through public meetings, to construction. The street, water, sewer, storm
water, and in some cases sidewalks and electric are all renovated giving comprehensive
improvements in the project area.

Street Maintenance

Corridor maintenance and management activities have traditionally been funded through the
Motor Fuel Tax, Motor Vehicle Sales Tax, Motor Vehicle Fee Increase, and other miscellaneous
revenue sources. This activity consists of maintaining all City streets, sidewalks, and associated
right-of-way. The level of maintenance activities for a particular street are determined through an
inspection program, as well as responding to work orders generated through citizens or other
effected motorists. Maintenance to the driving surface can consist of patching, crack sealing,
chip sealing, minor overlays, painting, and thermo-plastic installation. Maintenance in the
corridor consists of traffic signal maintenance, sign installation and repair, traffic counting,
sidewalk and curb repair, weed and debris management, including street sweeping and mowing,
storm-water infrastructure maintenance and repairs.

Street Infrastructure Inspections

Inspections are performed on street infrastructure. Inspections on local streets are completed in
two zones each year, using a two-year rotation. This allows all streets to be properly inspected
every two years. Arterial and collector streets are inspected every two years, to assure critical
streets are properly maintained. Inspection data is used to determine (1) the maintenance
activities for the following year and (2) future street renovation projects.
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PAVEMENT CONDITION INDEX GOAL BY CLASSIFICATION

To better manage the street network, minimum standards were adopted for all classifications of
streets. These standards can be utilized in determining strategies and alternatives for
maintenance, rehabilitation, and reconstruction activities to meet the established PCI goal.

Given the PCI score, the following table characterizes the general state of the driving surface.

Table 2 PCI Score and Condition Description
PCI PCl  General Description of the driving surface
Level Score

Level A 85-95 Pavement is in relatively excellent condition, may require routine
maintenance to arrest early signs of deterioration and to extend the
pavement life

Level B 70-85 Pavement is in very good condition, needs preventative maintenance to
arrest early signs of deterioration and to prevent the development of
pavement problems.

Level C 55-70 Pavement is in somewhat good condition, needs routine and preventative
maintenance to maintain relatively good performance level. Pavement is
starting to deteriorate and is approaching a critical PCI

Level D 40-55 Pavement in fair condition, continuing to deteriorate and starting to suffer
a reduction in performance. Beyond this point the rate of deterioration and
cost to repair increases significantly. This level is a critical pavement
condition.

Having a PCI score of 95 or greater for the entire street network is laudable to the City; this
could only be accomplished with unlimited resources dedicated to street management. However,
this is not the case and the goal established below, is a balance between (1) importance of the
classification in the network and (2) the resources available to maintain this score.

Principal Arterial Street — currently the only streets City maintained in this classification are EIm
Street and Historic Route 66 between EIm Street and Wrinkle Avenue. EIm Street has been
reconstructed from a two lane to a five-lane street to support the current 10,000 plus cars per day
and to promote development increasing traffic count in the future. This project was a major
investment for the City and should be maintained to a minimum PCI score of 70 to provide
adequate service life. Several principal arterial streets such as Lynn, Jefferson, Seminole,
Highway MM, Highway W, Highway Y'Y, Highway 64, and Highway 32 within the City are
maintained by MODOT and subject to their priorities and funding. Current inspections show the
average PCI for Principal Arterial streets to have a score of 100.

Major Arterial Street — typically provides connection to Lebanon Special Road District #1 and
MODOT roads providing a transition from higher speeds to a moderate speed and serves as an
efficient means of moving mostly local traffic. Inspections in 2012 indicated nearly 65 percent of
these streets are Poor, Very Poor, or Failing with a PCI score of 40 or less compared to 40
percent in 2017 and 14 percent shown in current inspections. Streets with a current PCI score of
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45 or greater should be maintained to a minimum PCI score of 60. Current inspections show the
average PCI for Major Arterial streets to have a score of 74.

Collector Street- serves as a connection for residential collector streets and arterial streets,
sometimes connecting to Lebanon Special Road District #1 and MODOT roads. Many of these
streets serve commercial areas of town, schools, and institutional buildings. Inspections in 2017
indicated 50 percent of these streets are Poor, Very Poor, or Failing with a PCI score of 40 or
less compared to 12 percent shown in current inspections. These streets should be maintained to
a minimum PCI score of 50. Current inspections show the average PCI for Collector streets to
have a score of 71.

Residential Collector Street — used to distribute residential traffic to collector, and arterial streets
at low speeds and moderate volumes at short length trip. In 2017, 38 percent of residential
collector streets had a PCI score of 40 or above compared to 68 percent in current inspections.
These streets should be maintained a minimum PCI score of 45. Current inspections show the
average PCI for Residential Collector streets to have a score of 61.

Commercial/Industrial Local Streets —serves as direct access to abutting commercial or industrial
property and access to collector or arterial streets. Commercial/Local streets should maintain a
minimum PCI of 40. Current inspections show the average PCI for Commercial/Local streets to
have a score of 50. Routine maintenance can be completed on these streets with little disruption
to traffic flow.

Residential Local Streets — serve as direct access to residential property primarily connecting to
residential collector but does connect to all other classifications. Residential/commercial streets
should maintain a minimum PCI of 40. Current inspections show the average PCI for Residential
Local streets to have a score of 43. Routine maintenance can be completed on these streets with
little disruption to traffic flow.

The established PCI scores for a classification are minimums. This does not mean every street
within the classification will meet the minimum score for the classification.

CURRENT STATUS OF THE NETWORK

Street Inspections

Street Department personnel have been performing inspections on streets since 2011. These
inspections follow procedures as outlined in the Paver 7 pavement management software. A
Pavement Condition Index number or PCI is established for each street or street section. A PCl is
an index reflecting the composite effects of varying distress types, severity level, and extent upon
the overall condition of pavement.

The PCI number ranges from zero to 100 points, a score of zero to nine equals a failed
condition, a score of 10 to 24 equals a very poor condition, a score of 25 to 39 equals a poor
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condition, a score of 40 to 54 equals a fair condition, a score of 55 to 69 equals a good
condition, a score of 70 to 84 equals a very good condition, and a score of 85 to 100 equals an
excellent condition.

Current inspections on arterial and collector streets showed 51 percent scoring between 85 to 100
or excellent condition, 10 percent scoring between 70 to 84 or very good condition, 11 percent
scoring between 55 to 69 or good condition, 13 percent scoring between 40 to 54 or fair
condition, 5 percent scoring between 25 to 39 or a poor condition, 9 percent scoring between 10
to 24 or very poor condition, and 1 percent scoring between zero to nine or a failed condition.
The average PCI for the arterial and collector streets inspected was 71. This is a low-range score
in the very good condition.

Current inspections on local streets showed 20 percent scoring between 85 to 100 or excellent
condition, 5 percent scoring between 70 to 84 or very good condition, 7 percent scoring between
55 to 69 or good condition, 14 percent scoring between 40 to 54 or fair condition, 15 percent
scoring between 25 to 39 or a poor condition, 25 percent scoring between 10 to 24 or very poor
condition, and 14 percent scoring between zero to nine or a failed condition. The average PCI for
the local streets inspected was 43. This is a lower range score in the fair condition. Table 3
depicts a summary of pavement condition index scores for all street classifications.

Table 3 Average Street Condition by Classification

Average Street Condition by Classification

Minimum 2011 2017 Current
PCI Score PCl Score PCl Score PCl Score
Goal

Principal Arterial 70 82 61 100
Major Arterial 60 28 53 74
Collector 50 43 44 71
Residential Collector 45 49 36 61
Overall Avg. Arterial and Collector Streets 40 48 71
Commercial/Industrial Local 40 N/A 30 50
Residential Local 40 N/A 37 43
Overall Avg. Local Streets N/A 36 43
Overall Avg. All Street Classifications N/A 41 56

The evaluation methodology in this software is considered a good standard by which to measure
overall pavement condition, however, it has been observed that it has a bias toward certain
defects in the pavement. Some defects, such as potholes, can cause the overall street PCI number
to be lower even if the area of the pothole is a small percentage of the total street square footage.
Inspections and pavement condition index reports are reviewed by City staff and follow up
inspections are conducted on some of the streets that scored low to evaluate alternative actions
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for correcting the pavement defects identified in the inspections. A summary of findings by
classification is listed below. Inspection information is included in Appendix D.

Principal Arterial Streets

Elm Street and Historic Route 66 between EIm Street and Wrinkle Avenue are the only City
maintained streets that falls under principal arterial street classification and are approximately
16,740 feet in total length. Reconstruction of EIm Street was a five-year project which was
completed in the spring of 2012. A mill and fill asphalt overlay of EIm Street was completed in
2021. Elm Street is in excellent condition and was designed and built to meet the requirements
for the types and volume of traffic to be expected on a street of this classification. Current traffic
counts on EIm Street average 11,000 vehicles per day. In 2012, the average PCI for principal
arterial streets was 82 and in 2017 the average PCI for principal arterial streets was 61. The
current average PCI for principal arterial streets is 100. Table 4 and Figure 2 depict a summary
of street inspection pavement surface information for principal arterial streets.

Table 4 Principal Arterial Street Condition
Principal Arterial Condition

Very Very
Excellent Good Good Fair Poor Poor Fail Total (LF)
Ditched (LF) 50 0 0 0 0 0 0 50
Curb and Gutter (LF) 16,690 0 0 0 0 0 0 16,690
Condition by (LF) 16,740 0 0 0 0 0 0 16,740
Condition as a Percentage 100% 0% 0% 0% 0% 0% 0%

Figure 2 Principal Arterial Streets

Excellent
100%

Since 2012, 15,517 linear feet (3 miles) of asphalt overlay, 49,326 linear feet (9 miles) of routine
maintenance activities have been performed on principal arterial streets. Streets in this
classification continue to need routine maintenance to improve the condition of the pavement.
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Major Arterial Streets

There are approximately 103,198 linear feet of major arterial streets within the City. Forty-one
percent of these streets have ditches as a primary way to convey storm water. Major arterial
streets include Beck, Cowan, East Bland, Fourth, Fremont, Goldenwood, Jacket Junction,
Millcreek, Mountrose, New Buffalo, Ostrich, Rolling Hills, Springfield, Tower, Washington, and
Wyota, and sections of Brice, Commercial, Ivey, and Utah. In 2012, the average PCI for major
arterial streets was 28. In 2017, the average PCI for major arterial streets was 53. The current
average PCI for major arterial streets is 74. Table 5 and Figure 3 depict a summary of street
inspection pavement surface information for major arterial streets.

Table 5 Major Arterial Street Condition
Major Arterial Condition

Very Very Total
Excellent | Good Good Fair Poor Poor Fail (LF)
Ditched (LF) 29,158 2,833 880 3,218 2,185 3,747 0| 42,021
Curb and Gutter (LF) 22,830 8,765 | 12,215 8,989 2,553 5,825 0| 61,177
Condition by (LF) 51,988 | 11,598 | 13,095 | 12,207 4,738 9,572 0 | 103,198
Condition as a Percentage 50% 11% 13% 12% 5% 9% 0%

Figure 3 Major Arterial Streets

Poor 5% Very Poor

Fair 9% _\ Fail
[v)
12% 0%

__Excellent
50%

Very Good
11%

Since 2012, 8,920 linear feet (1.7 miles) of street re-construction, 64,305 linear feet (12.2 miles)
of asphalt overlay, 15,496 linear feet (2.9 miles) of surface treatment, and 22,442 linear feet (4.3
miles) of routine maintenance activities have been performed on major arterial streets. Many
streets in this classification continue to need routine maintenance or asphalt overlay of the
existing pavement to improve the condition of the pavement. Some streets need major renovation
to address the existing traffic loading and poor driving surface. Major arterial streets not built to
current design standards for existing traffic volume and loading are a priority concern that should
be addressed. These streets average several thousand vehicles per day and are the backbone of
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the City’s street network. Many of the major arterial streets have been added to the street
network through annexation of Lebanon Special Road District Number 1 roadways or through
improvement negotiations with MODOT. As a result of this action, some of these streets were
not designed for their current use for safe flow of traffic, storm water conveyance, and lack
adequate pavement section thickness for the existing vehicle type, volume, and weight.

Collector Streets

There are approximately 63,126 linear feet of Collector Streets within the City. Twenty percent
of these streets have ditches as a primary way to convey storm water. Examples of Collector
Streets include Adams, Bethel, West Bland, Cherry, Copeland, Harris, Harwood, Herndon,
Kansas, Kent, Laclede, Lawson, Madison, Main, Maple Lane, Northview, Second, Seventh,
Tuscumbia, Van Buren, Vance, and sections of Bennett, Clark, Commercial, and Dilworth. In
2012, the average PCI for collector streets was 43. In 2017, the average PCI for collector streets
was 44. The current average PCI for collector streets is 71. Table 6 and Figure 4 depict a
summary of street inspection pavement surface information for Collector Streets.

Table 6 Collector Street Condition
Collector Condition

Very Very Total
Excellent | Good Good Fair Poor Poor Fail (LF)
Ditched (LF) 10,056 0 417 693 160 1,745 0| 13,071
Curb and Gutter (LF) 20,192 | 5,404 7,625 | 10,862 2,796 2,285 891 | 50,055
Condition by (LF) 30,248 | 5,404 8,042 | 11,555 2,956 4,030 891 | 63,126
Condition as a Percentage 48% 9% 13% 18% 5% 6% 1%

Figure 4 Collector Streets
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Since 2012, 600 linear feet (0.1 miles) of reconstruction, 29,194 linear feet (5.5 miles) of asphalt
overlay, 19,638 linear feet (3.7 miles) of surface treatment, and 34,623 linear feet (6.6 miles) of
routine maintenance activities have been performed on collector streets. Many streets in this
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classification continue to need routine maintenance or asphalt overlay of the existing pavement
to improve the condition of the pavement.

Residential Collector Streets

There are approximately 33,247 linear feet of residential collector streets within the City. Almost
93 percent of these streets have curb and gutter. Some examples of a residential collector are
Bonnie, Brice, Brook, Catherine, Deadra, Drury, Hoover, Howard, Indian Creek, Ivey, Jackson,
Lake, Lincoln, Monroe, Morton, North Bend, Polk, Raef, Rye, Sherman, Smith, and Waterman..
In 2012, the average PCI for residential collector streets was 49. In 2017, the average PCI for
residential collector streets was 36. The current average PCI for residential collector streets is 61.
Table 7 and Figure 5 depict a summary of street inspection pavement surface information for this
classification. Since 2012, 1,283 linear feet (0.2 miles) of reconstruction, 9,337 linear feet (1.8
miles) of asphalt overlay, 9,942 linear feet (1.9 miles) of surface treatment, and 9,903 linear feet
(1.9 miles) of routine maintenance activities have been performed on residential collector streets.
Many streets in this classification continue to need routine maintenance or asphalt overlay of the
existing pavement to improve the condition of the pavement.

Table 7 Residential Collector Street Condition
Residential Collector

Condition
Very Very

Excellent Good Good Fair Poor Poor Fail Total (LF)
Ditched (LF) 2,577 0 0 0 0 0 0 2,577
Curb and Gutter (LF) 8,575 3,904 3,635 3,976 3,017 5,880 1,683 30,670
Condition by (LF) 11,152 3,904 3,635 3,976 3,017 5,880 1,683 33,247
Condition as a Percentage 34% 12% 11% 12% 9% 18% 5%

Figure 5 Residential Collector Streets
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Commercial/Industrial Local Streets

There are approximately 59,690 linear feet of commercial/industrial local streets within the City.
Eighteen percent of these streets have an open ditch design to convey water. Eighty-two percent
use curb and gutter and inlet boxes to manage storm water. In 2017, the average PCI for
commercial/industrial local streets was 30. The current average PCI for commercial/industrial
local streets is 50. Table 8 and Figure 6 depict a summary of street inspection pavement surface
information for this classification. Since 2012, 4,570 linear feet (0.9 miles) of street construction
or reconstruction, 10,948 linear feet (2.1 miles) of asphalt overlay, and 14,152 linear feet (2.7
miles) of routine maintenance activities have been performed on commercial/industrial local
streets. Many streets in this classification continue to need routine maintenance or asphalt
overlay of the existing pavement to improve the condition of the pavement.

Table 8 Commercial/Industrial Local Street Condition
Commercial/Industrial Local

Condition
Very Very

Excellent | Good | Good Fair Poor Poor Fail Gravel | Total (LF)
Ditched (LF) 4,873 0 558 340 1,149 | 1,720 | 1,941 343 10,924
Curb and Gutter (LF) 13,856 | 2,822 | 4,476 | 5,422 6,816 | 9,725 | 5,649 0 48,766
Condition by (LF) 18,729 | 2,822 | 5,034 | 5,762 7,965 | 11,445 | 7,590 343 59,690
Condition as a
Percentage 31% 5% 8% 10% 13% 19% 13%

Figure 6 Commercial/Industrial Local Streets
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Residential Local Streets

There are approximately 316,002 linear feet of residential local streets within the City. Nineteen
percent of these streets have an open ditch design to convey water. Eighty-one percent use curb
and gutter and inlet boxes to manage storm water. In 2017, the average PCI for residential local
streets was 37. The current average PCI for residential local streets is 43. Table 9 and Figure 7
depict a summary of street inspection pavement surface information for this classification. Since
2012, 2,279 linear feet (0.4 miles) of street re-construction, 54,262 linear feet (10.3 miles) of
asphalt overlay, 12,878 linear feet (2.4 miles) of surface treatment, and 51,232 linear feet (9.7
miles) of routine maintenance activities have been performed on residential local streets. Many
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streets in this classification continue to need routine maintenance or asphalt overlay of the

existing pavement to improve the condition of the pavement.

Table 9 Residential Local Street Condition
Residential Local Condition

Very Very
Excellent | Good Good Fair Poor Poor Fail Gravel | Total (LF)
Ditched (LF) 15,216 | 1,430 | 1,460 | 9,325 4,753 | 15,406 | 8,411 | 3,409 59,410
Curb and Gutter (LF) 40,982 | 14,459 | 19,186 | 36,170 43,478 | 67,526 | 34,791 0 256,592
Condition by (LF) 56,198 | 15,889 | 20,646 | 45,495 48,231 | 82,932 | 43,202 | 3,409 316,002
Condition as a
Percentage 18% 5% 7% 14% 15% 26% 14%
Figure 7 Residential Local Streets
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Flooding Streets

Streets with significant flooding issues have always taken priority during renovation efforts
within the City. There are areas within the City that were developed or annexed without any
requirements for management of on-site storm water. The lack of storm water design that would
address detention or proper pipe sizing is the cause of the majority of the flooding issues within
the City. Many of these issues can be improved with on-site detention or pipe sizing, after a
hydraulic storm water study for the micro water shed is completed. Elevation of the roadway can
also cause concerns during intense wet weather events. Some City streets experience short term
road closures during these events due to the low street elevations. Map 2 indicates streets that
have experienced short term closure during intense rain events.

Signage
The Federal Highway Administration issued a ruling that became effective in June 2012

requiring that signs be retro-reflective or illuminated to show the same shape and similar color
by both day and night. This ruling requires public agencies to have a plan in place and begin
executing the plan on complying with the retro-reflectivity requirements for signs. A plan was
developed that called for the replacement of existing stop signs in the City of Lebanon. The stop
signs would be replaced over a period of four years, replacing stop signs in one ward of the city
per year. After the stop signs were replaced then other regulatory signs would be replaced over
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the next four years, again in one ward of the city per year. Replacement of stop signs began in
2013 and was completed in 2017. In 2018 the replacement of other regulatory signs was
completed.

Signal Lights
With the renovation of EIm Street, the City installed six signal lights to break traffic and enhance

the flow of traffic accessing EIm Street by streets and adjoining properties. Four members of the
City of Lebanon Street Division have received training and are certified in the maintenance and
operation of traffic signals by the International Municipal Signal Association (IMSA), and
maintain all city owned traffic signal lights.

The need for signalized intersections within the City will continue to grow with increased traffic.
A proposed traffic signal at the intersection of South Jefferson Avenue and Fremont Road is
currently in engineering. Other future signal lights needed, will be where City right of way
intersects with state highway corridors. These locations are the intersection of Missouri Highway
32 and Tower Road and the intersection of Cowan Drive and Missouri Highway MM. The City
will continue working with MODOT to identify and plan for the construction of future signalized
intersections. The cost of operation and maintenance of traffic signal signals will need to be
considered in future budgets.

Limited Access

Development within the City has occurred without proper circular flow. While this design works
well to control ingress and egress to limited developed area, this does present challenges for
circular movement and could cause delay in times of emergency. Many of these areas are
multiple phase developments and will build out to provide multiple access points to streets
allowing for alternate street access. As build out occurs in these areas considerations for traffic
movement and circulation should be a factor in approved final plats of subdivisions. The need for
residential/commercial streets to tie into residential collectors and for collectors to be designed to
extend into future sub-divided land improving traffic flow is identified in the current
comprehensive plan.

Overall System Concerns

The City of Lebanon has an evolved street network in place, but, as the community continues to
grow in both non-developed areas along with developed areas there are still concerns to be
addressed assuring an efficient and effective street network for the future.

The first concern is the number miles of major arterial, major collector, and residential collector
streets not built to design standards that effectively utilize the classified corridor as it relates to
existing and future traffic volume, changes in the type of traffic, newly incorporated streets,
pedestrian movement, or proper storm water conveyance. An example of this is Washington
Avenue. It was reconstructed in the late 1980°s and early 1990’s. Over the past several years
Washington Avenue has been used as an alternate route to Jefferson Avenue and has an average
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daily traffic count of over 9,000 cars per day. There are numerous driveway interfaces on each
block and on-street parallel parking is permitted on the majority of the route. On a Major Acrterial
route, like Washington Avenue, driveway interfaces are limited, and on-street parking is not
allowed, especially when considering the traffic volume and the type of traffic that utilizes
Washington Avenue on a daily basis.

The second concern is the unimproved streets within the street network system. Even with the
aggressive renovation of the City streets over the past three decades that improved the streets and
storm water conveyance systems, the City still has not improved every street in the network.
Street design widths that allow for safe flow of traffic, pavement thicknesses adequate for traffic
volume and vehicle weight are all areas of concern when evaluating street improvements. As the
City continues to connect the conveyance system for storm water, design for the conveyance
system should parallel the street when improvements to an unimproved street are being
considered. An example, responsibility for a 3,500 linear foot section of Morgan Road was
assumed by the City after an annexation. Morgan Road had been previously maintained by
Lebanon Special Road District #1. Morgan Road consists of less than 5 inches of asphalt 20 feet
wide and a traffic count of over 4,700 vehicles per day. This street is classified as a major arterial
street, but as presently constructed would not meet current design standards for this corridor.

The third concern is that many of the streets that were improved in the beginning of the street
renovation program are reaching the end of their expected life and need extensive maintenance
improvements. An example of this is Fourth Street. It was reconstructed in the early 1990’s.
Fourth Street is a Major Arterial Street and has an average daily traffic count of over 3,900 cars
per day. Fourth has reached the typical maximum life expectancy for an asphalt street of 20
years. Considering the traffic volume and the type of traffic that utilize Fourth Street daily, its
general condition needs to be held to a PCI Level C standard, or better.

The fourth concern is the ability to keep pace with the network. Tax revenues have increased
21% over the past 5 years while costs for materials such as asphalt and concrete have increased
17% and 32% respectively. Material costs growing at a greater rate than revenues are a concern
in providing a quality street network and attempting to maintain aging equipment.

The fifth concern is management of traffic flow within the City. Recent citizen surveys have
ranked improving traffic flow as a high priority to the citizens of Lebanon. Routes such as
Washington Avenue with traffic counts over 9,000 cars per day and Jefferson Avenue with
traffic counts over 22,500 cars per day experience traffic congestion at peak times.
Improvements to existing routes and construction of new routes will need to be considered to
improve traffic flow within the City, most likely causing a transformation of some existing
streets.
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ABILITY TO BUILD AND MAINTAIN THE NETWORK

Personnel and Equipment

The Street Division currently has 17 FTE’s. This staft performs all street maintenance and
construction activities except for large asphalting projects. As stated previously, four members of
the Street Division staff are certified through the International Municipal Signal Association
(IMSA\) for the operation and maintenance of traffic signals. With the limited labor pool for the
area, finding individuals with applicable skills to fill open positions has been challenging.

The department has a wide variety of equipment and tools for maintaining and constructing street
infrastructure. The average age of the equipment is 13 years and the average life for this
equipment is 14 years. In the past five years, over $865,000 has been spent on equipment
replacement. A comprehensive equipment replacement for street maintenance should be
considered in the capital equipment program. Funding deprecation has not been considered for
several years. Equipment purchases have been placed in the budget for consideration on an
annual basis and subject to annual priority. The current replacement cost of the equipment in the
department is approximately $5,100,000, with several pieces of equipment which should be
considered for replacement in the near future that cost in excess of 10 percent of the annual
department budget. Appendix E contains a current Street Department equipment list and
depreciation schedule.

Material Cost

Material costs have risen in the past five years compared to the previous five years. In the five
years prior to 2017 asphalt cost had decreased by 4 percent and concrete costs had increased 7
percent, while average tax revenues were 9 percent higher than the previous five-year period. In
the past five years, asphalt cost has increased by 17 percent and concrete costs have increased 32
percent, while average tax revenues for the past five years are 16 percent higher than the
previous five-year period.

Fuel Cost

Nationwide average gas prices increased by over 60 percent from 2017 to 2022 and average
diesel fuel prices increased by over 85 percent. Higher fuel prices have a multiplying effect on
the cost for operating equipment and cost of raw materials. Heavy equipment used for street
maintenance uses on the average of 3 gallons of fuel per hour. Current diesel fuel prices increase
the average cost per hour to operate this equipment by $7 per hour compared to 5 years ago.
Also, materials such as asphalt and storm water pipe cost more when the cost of the petroleum
used to make them is more.

Funding
Funding for street corridor management is tied to sales tax revenues and the local economy.

Sales tax revenue is a stable tax but is a consumption tax and subject to economic activity. As a
result, planning of new projects can be difficult. Transportation Sales Tax revenue funding street
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activities was 29 percent higher in fiscal year 2022 than it was in 2017, a reflection of economic
conditions within the City and surrounding area.

In the past, other internal funds have been used to promote an aggressive street maintenance and
construction program. Until 2012, the street fund received funding from the General Fund. At the
time of the adoption of the Street Maintenance Master Plan in 2012, the Street Fund was
indebted at the level of $373,755 per year for the financing required to expedite the EIm Street
Project. That debt payment ended in 2014, freeing up those funds to be used for maintenance and
construction projects.

The Transportation Sales Tax has been extended several times by the voters with the most recent
extension in 2017 that extended the sales tax through December 31, 2028. Transportation Sales
Tax revenue makes up 78 percent of the funds used for the maintenance and renovation of City
streets. These funds are critical in enabling the City to provide sound management of its street
network that citizens have come to expect.

MODOT Projects

MODOT completed renovations to North Highway 5, transforming the existing four lane street
into five lanes. This project completed their plan to link Lebanon with Jefferson City providing
an improved four and five lane highway to adequately handle traffic. Conservatively, MODOT
projects 10 to 15 percent future traffic growth over the next decade through Lebanon. The
current traffic volume of around 13,500 vehicles per day would increase to 15,000 placing
further strains on the existing Jefferson Avenue.

Jefferson Avenue with the most recent traffic study conducted by MODOT has in excess of
22,500 vehicles per day traveling through Lebanon. This traffic experiences congestion issues at
peak times. The additional traffic from the improvements to North Highway 5 will necessitate
MODOT consideration of alternate measures to reduce traffic volume on Jefferson Avenue over
the next decade. A North/South Loop project to reduce traffic volume on Jefferson Avenue is
currently on the MODOT Tier 2 Unfunded Projects List. This project will move onto the
MODOT Statewide Transportation Improvement Program (STIP) list as funding becomes
available. The City will need to continue to work with planning and project partners on the
North/South Loop project.

Additional growth south and east of the City will require upgrades to South Highway 5. A
proposed traffic signal at the intersection of South Jefferson Avenue and Fremont Road is
currently in engineering. The South Highway 5 area along with other projects such as a (a) traffic
signal at the intersection of East Hwy. 32 and Tower Road, and (b) a signal or roundabout at the
Highway MM, Cowan Drive and Millcreek intersection will alleviate traffic backups during
periods of peak traffic flow in this area.

Funding for the future projects that interface with state highways will require some form of cost
sharing by the City and MODOT to move needed projects forward. Since the STP Small Urban
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Funds program was eliminated in 2017, funding for future cost share projects between the City
and MODOT will be required to come from other sources.

RECOMMENDATIONS

Create spending quidelines for maintaining the network system

Based on the current PCI scores, the City should establish a fiscal policy to invest at least 40
percent of the total annual street fund revenue to maintaining the transportation network system.
This should be invested in direct spending, or for the driving surface, and indirect spending,
corridor management not related to the driving surface.

Direct spending

After completing inspections of the street network, City staff utilized guidelines to plan repairs,
maintenance activities, and improvement needs for each of the streets inspected. This process
was completed for each block of street inspected and is organized by classification of street.
Many identified defects can be corrected through pothole patching, dig out and repair of sub
grade, crack filling, and driving surface treatment. These activities are the most quick and cost-
effective means of improving the street and increasing the PCI score. Generally, these
maintenance efforts are more labor and equipment intensive but have a lower material cost.

Pothole Patching-Patching of small potholes on the street driving surface is an immediate means
of improving the street. Most potholes occur from moisture entering the subsurface of the street
and throughout the freeze and thaw cycle the asphalt is damaged. After the pothole is formed the
problem accelerates by water holding in the potholes and further damage caused by traffic
movements and freezing and thawing.

Dig out and Replace-Is the replacement of the driving surface and sub grade to a small area of
the street with severely compromised asphalt and sub grade. These areas must be dugout and
stabilized before improvements to the driving surface are made.

Crack Filling-1s a proactive activity to delay further damage to the driving surface. Streets form
cracks in the driving surface with age that allow moisture to enter the subsurface which
accelerate deterioration. To prevent further damage caused by moisture, cracks with one eight-
inch separation must be filled with a bitumastic sealant

Surface Treatment-Is a preventative maintenance activity to prevent damage to the driving
surface that have been identified through the inspection process having small cracks or polished
aggregate. An asphalt oil-based compound is spread on the entire width of the driving surface
penetrating the cracks and sealing off from moisture intrusion. Streets that have polished
aggregate, this application will improve the driving surface and will add service life.

Indirect spending
Equipment Replacement-An evaluation and study has been completed on street department
equipment. Appendix E shows a plan for these equipment adjustments with a proposed
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depreciation schedule. Funds will need to be assigned in the budget for replacement of aging
equipment. The equipment depreciation schedule shows the need to budget approximately
$300,000 per year for equipment replacement.

Storm Water Conveyance System and Short-Term Flooding-The entire conveyance system will
require effort and funding to properly manage, connect, and maintain important missing links
within the system. This is critical infrastructure that must be engineered, and studies completed
within watersheds to identify capital improvement projects which address (a) capacity, (b)
detention, and (c) an adequate conveyance system. In addition to management of the entire
conveyance system, funding should be provided for smaller maintenance projects to the storm
water conveyance system where known bottlenecks occur during intense wet weather events.

In fiscal year 2022 Lebanon citizens approved a Parks/Stormwater Sales Tax which created a
dedicate funding source for stormwater improvement and maintenance projects. With
approximately $500,000 annual revenue, master planning can occur prioritizing improvement
and maintenance projects to be used in parallel with street improvement and maintenance
projects.

Right of Way Management

Proper management of the street right of way requires significant labor and equipment resources,
but material costs are considerably low. Also, these activities have peak times throughout the
year. Because these activities have different peak times a small labor pool is required to perform
these activities. These activities include inspections, maintaining vegetative growth, removal of
debris, and street signage and markings.

Inspecting the right of way and driving surfaces- Crews will continue to provide inspection
services to the street network identifying defects and safety issues that may require immediate
repair or planning for future improvements to both the driving surface and transportation
corridor.

Maintaining vegetative growth- It is necessary to maintain vegetative growth by mowing and
spraying grass and weeds during the growing season, trimming brush and trees identified by
inspections encroaching in the right of way that interfere with safe traffic movement. This
service provides both a safety and aesthetic value to the community. A mowing policy has been
submitted for review that identifies areas and different methods for maintaining vegetative
growth within City rights of way. Appendix F contains the proposed mowing policy and maps.

Removal of debris on the street driving surface, or street sweeping, is the removal of debris such
as rock, sand, leaves, and small trash with a street sweeper. These materials accumulate and do
not give the right of way a clean look and are harmful to the driving surface. This service helps
to keep debris from clogging the storm sewer and causing short term flooding or property
damage and gives the community a clean look.
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Street markings and signage- Maintaining street markings in the form of signage and painted
striping is a key component in traffic safety. Costs associated with the management of signage
and marking infrastructure is driven by changes in signage and safety regulation requirements,
damaged or aging street markings and signage. These requirements necessitate the replacement,
repair, and general management of these safety features. A pavement marking policy has been
approved that establishes guidelines for street markings based upon standards outlined in the
Manual on Uniform Traffic Control Devices (MUTCD). Appendix G contains this pavement
marking policy.

The activities described above will not add significant value or years of service life to the system
but are necessary tools in any street maintenance program. Capital improvement strategies
should be considered for a robust comprehensive street program.

Identified Investments in Capital Improvements

Surface Treatment

Treatments designed to extend the life of the existing driving surface by a slurry seal, or the
combination of asphalt oil and aggregate (chip and seal). Treatments seal cracks and other
defects on the existing driving surface from the intrusion of moisture that hasten the deterioration
of driving surfaces. Cost for slurry seal treatments is typically around 50% of the cost of a minor
asphalt overlay. Chip and seal treatments are typically around 20% of the cost of a minor asphalt
overlay. This is the most cost-effective means of maintaining a street to add life.

Asphalt Overlays

Is the placement of asphalt concrete on the road surface providing both structural value and
enhanced driving surface conditions. Asphalt overlays can be utilized for wide range of
applications from milling and filling of an existing paved street replacing the driving surface to
transforming gravel or base rock surfaces to paved asphalt. This activity has short term
disruption of traffic flow and a low install time.

Mill and Fill

Mill and Fill is the process of grinding and removing the existing 2 to 4 inches of driving surface
and replacing with new asphalt concrete. The cost for this type of improvement is 45 percent of a
total replacement. The expected lifecycle for a mill and fill is 8 to 12 years dependent upon street
conditions, traffic type and volume.

Moderate Overlay

Asphalt installed to a depth of 2 to 4 inches can be used on any street classification that has a
good sub grade; the depth of asphalt is usually dependent on traffic volume and type. The cost
for this type of improvement is 40 percent of the cost of the materials for total replacement. This
application is generally used when curb and gutter is not present in the corridor.

Major Overlay
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Asphalt installed to a depth of 3 to 5 inches used for arterial streets as well as less traveled streets
with marginal sub grade. This is excellent option for streets within our network that have a low
PCI score that warrant rehabilitation or a rebuild. Many failing streets can be improved using this
method to extend life of the driving surface, until such time circumstances warrant total
replacement. Cost for a 3-to-5-inch overlay is approximately 50 percent of the cost for the
materials for total replacement.

Total Replacement

A total replacement project includes the complete removal and reconstruction of the existing
street system, sub grade, base, and driving surface. This is the most capital-intensive option but
is used when the existing street needs multiple modifications to properly address major structural
issues, storm water collection and conveyance, geometrics, and the need to add capacity. Cost for
total replacement is variable based on the complexities of the site and street function. Material
cost for total replacement in 2023 can cost as low as $85 per linear foot for materials on simple
residential/commercial streets to over $245 per linear foot on arterial and collector streets with
heavy class traffic, high traffic volumes or complex storm water improvement needs.

System Enhancements

Taking many forms, system enhancements are items constructed or added to the streetscape for
the purpose of adding safety, functionality, or aesthetic value to street network system. As streets
become more heavily traveled it is important to consider safety of diverse usages as there will be
an increase in the use of street right of ways by pedestrians, bicycle, and non-vehicular modes of
transportation. Other enhancements to be considered are those which add aesthetic values,
encouraging development or enhancing the surrounding area.

Curb and Gutter-Concrete curb and gutter on a street can serve as a means of handling and
conveying storm water as well as adding aesthesis to street providing a defined clean edge to the
street. Constructing a City standard street on right of way that was once that of the County or the
Special Road district can pose engineering challenges. Due to the narrow characteristics of the
right of way associated with these roads, either through original design or manmade conditions,
providing a curbed and guttered street with the proper width, crown, and drainage presents
concern during the design process. When appropriate and allowable by the terrain provision of
this enhancement will be considered, though there may arise occasion in which a ditched design
will better serve the conditions.

Lighting-Lighting within a street right of way is used several ways, (a) to provide safety for
vehicular and pedestrian traffic, (b) traffic calming, (c) adding aesthetic value to the streetscape.
City streets have adequate lighting to provide a safe environment for traffic around intersections
and lighting properly spaced paralleling most streets. The existing street light network consist of
LED lights and fixtures that are energy efficient with a good life cycle.
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Green Space-Green space within a street right of way is used to provide, (a) separation and
safety for pedestrian traffic, (b) traffic calming, (c) aesthetics to the streetscape. Green Space
within a traffic corridor or adjacent to the right of way provides pervious surface to manage
storm water flows. Regional detention facilities also provide a key function to managing water
flow in the City transportation network. These facilities are used to manage the storm water flow
and capacity during rain events, but also act as green space when conditions are dry. Detention
facilities can require capital investment, and should be included in any improvement plans that
address storm water flow within a watershed.

Intersection Improvements-Intersections serve as a designed place within the street to enter and
exit the street which can create safety and traffic flow conflicts. Most serious traffic accidents
typically occur at intersections during a left turn traffic movement. Intersections also serve as an
area for pedestrian crossing mixing pedestrian and vehicular traffic. As traffic volumes change
over time, intersections must be studied to assure safety and minimize traffic flow conflicts.
Other concerns with an intersection can be geometrics, causing line of site issues, and conflicts
with other area connection points. Although much of the street network has been improved,
intersections within the network still exist that have geometric problems that will become more

prevalent as traffic volumes increase. Different intersection designs should be employed based
on traffic impact studies throughout the development process.

Capital Improvement Priority Projects by Classification

Near Term Plans 2023 - 2028

The near-term projects are those efforts which will quickly be undertaken, five years or less,
following adoption of Street Maintenance Plan. These 36 projects represent significant capital
improvements to the network.

Table 10 Near Term Capital Projects

Near Term Projects FY 2024 - 2029

Street Name Section Street Classification Work to be Performed Year
Hospital Drive All Comm. /Ind. Local Mill and Fill Overlay 2024
Deadra East Bland to Hwy. 32 Residential Collector Mill and Fill Overlay 2024
Tekary East Bland to end Residential Local Mill and Fill Overlay 2024
Stella Tower to Peggy Residential Local Mill and Fill Overlay 2024
Danielle East Bland to Eastmont Residential Local Mill and Fill Overlay 2024
Ryan East Bland to Eastmont Residential Local Mill and Fill Overlay 2024
Eastmont Deadra to Ryan Residential Local Mill and Fill Overlay 2024
Timberwood Lane Ivey to End Residential Local Mill and Fill Overlay 2024
Berrywood Timberwood to end Residential Local Mill and Fill Overlay 2024
Cranberry Berrywood to Raspberry Residential Local Mill and Fill Overlay 2024
Raspberry Timberwood to end Residential Local Mill and Fill Overlay 2024
Bethel Road Springfield to Ohio Collector Mill and Fill Overlay 2024
Allison Ivey to end Residential Local Mill and Fill Overlay 2025
Foxwood Ct Ivey to end Residential Local Mill and Fill Overlay 2025
East Fremont Jefferson to City Limits Major Arterial Complete Rebuild with Curb and Gutter 2025
Commercial Jefferson to Washington Collector Mill and Fill Overlay 2025
Rolling Hills Jefferson to City Limits Major Arterial Mill and Fill Overlay 2025
Washington Elm to Lynn Major Arterial Mill and Fill Overlay 2026
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Harwood Washington to St. Louis Comm. /Ind. Local Mill and Fill Overlay 2027
Tuscumbiah Kenoly to Hwy. YY Collector Mill and Fill Overlay 2027
Bland Avenue Washington to Sherman Residential Local Mill and Fill Overlay 2028
Lenz Millcreek to Bland Residential Local Mill and Fill Overlay 2028
Minkler Millcreek to Bland Residential Local Mill and Fill Overlay 2028
Cambridge Ct Sherman to end Residential Local Mill and Fill Overlay 2028
Parkhurst Sherman to end Residential Local Mill and Fill Overlay 2028
North Bland to Frisco Residential Local Mill and Fill Overlay 2028
Morris Spiller to Bland Residential Local Mill and Fill Overlay 2028
Spiller Washington to Sherman Residential Local Mill and Fill Overlay 2028
Morton Maple to Rye Residential Collector Mill and Fill Overlay 2028
Sherman Elm to Millcreek Residential Collector Mill and Fill Overlay 2028
Northview Herndon to Harris Collector Mill and Fill Overlay 2028
Second Jefferson to Washington Collector Mill and Fill Overlay 2028
Shepard Hills Elm to Sock Comm./Ind. Local Mill and Fill Overlay 2029
Socket Durham to Shepard Hills Comm. /Ind. Local Mill and Fill Overlay 2029
Durham Elm to end Comm./Ind. Local Mill and Fill Overlay 2029
Fourth Garfield to Hwy. 32 Major Arterial New Construction 2029

Longer Term Plans 2029-2033

The longer-term projects are those which stretch from 2029 to the next plan update or beyond.
These are projects on the horizon staff has included to help maintain visibility of the project for
the governing body and community as the implementation of the plan moves forward. The
timing and work performed on these projects will have some fluidity due to the potential for
development along these corridors.

Table 11 Longer Term Capital Projects

Longer Term Projects [

Street Name Section Street_ L Work to be Performed Year

Classification

Residential Mill and Fill Overlay
Howard Elm to Beck Collector Future
Phillips Troutman to Applelane Residential Local Mill and Fill Overlay Future
Troutman Beck to LindsayBrooke Residential Local Mill and Fill Overlay Future
Matthew Nathanial to end Residential Local Mill and Fill Overlay Future
Nathanial Beck to Jordan Residential Local Mill and Fill Overlay Future
Amanda Nathanial to end Residential Local Mill and Fill Overlay Future
Jordan Nathanial to end Residential Local Mill and Fill Overlay Future
Jaden Court Jaden to end Residential Local Mill and Fill Overlay Future
Jaden Lake to end Residential Local Mill and Fill Overlay Future
Applelane Phillips to Beck Residential Local Mill and Fill Overlay Future
Fletcher Morgan to end Residential Local Mill and Fill Overlay Future
Fremont Court Fremont to end Residential Local Mill and Fill Overlay Future
Jacket Junction Jefferson to Brice Major Arterial Mill and Fill Overlay Future

Residential Mill and Fill Overlay Future
Brook Lynn to Indian Creek Collector
Curry Adams to Davis Residential Local Mill and Fill Overlay Future
Davis Brice to Jefferson Residential Local Mill and Fill Overlay Future
Hood North King to Bennett Residential Local Mill and Fill Overlay Future
Miller North King to Adams Residential Local Mill and Fill Overlay Future
North King Miller to Brice Residential Local Mill and Fill Overlay Future
Sweet Brice to Curry Residential Local Mill and Fill Overlay Future
Bennett Jefferson to Brice Residential Local Mill and Fill Overlay Future
Woodhill Raef to end Residential Local Mill and Fill Overlay Future
Tower Fremont to Copperwood Major Arterial Mill and Fill Overlay Future
Elm Ivey to Historic Rte. 66 Principal Arterial Mill and Fill Overlay Future
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Historic Rte. 66 Elm to Wrinkle Principal Arterial Mill and Fill Overlay Future
Boardwalk Fremont to end Residential Local Mill and Fill Overlay Future
Charlton Fremont to end Residential Local Mill and Fill Overlay Future
Copperwood Tower to Tower Residential Local Mill and Fill Overlay Future
Candlebark Copperwood to Copperwood | Residential Local Mill and Fill Overlay Future
Addison Copperwood to end Residential Local Mill and Fill Overlay Future
Whitney Windbrook to Teamon Residential Local Mill and Fill Overlay Future
Second Jefferson to Van Buren Collector Mill and Fill Overlay Future
Dilworth Hoover to City Limits Residential Local Mill and Fill Overlay Future
Commercial Local, | Mill and Fill Overlay Future
Third Washington to Logan Residential Local
Laclede Jefferson to South King Collector Mill and Fill Overlay Future
Fifth Jefferson to Madison Commercial Local | Mill and Fill Overlay Future
Allen McGinnis to end Residential Local Mill and Fill Overlay Future
Millcreek Elm to Lincoln Major Arterial Mill and Fill Overlay Future
Wyota Route 66 to Frisco Major Arterial Mill and Fill Overlay Future
Pond Springfield to end Commercial Local | Mill and Fill Overlay Future
Commercial Local, Future
Monroe Jefferson to Hayes Residential Local Mill and Fill Overlay
Beckett Jackson to Monroe Commercial Local | Mill and Fill Overlay Future
Granite Morgan to Boulder Commercial Local | Mill and Fill Overlay Future
Utah Elm to Kent Commercial Local | Mill and Fill Overlay Future
Rader Hogan to Holman Residential Local Mill and Fill Overlay Future
National Fremont to end Residential Local Mill and Fill Overlay Future

Institute Policies and Guideline for Corridor Management
Inspection program for the transportation corridor - A complete street infrastructure inspection
program which tracks street assets and conditions is now in place for the street network. This

program will allow the City to properly maintain and plan improvements. This program is

necessary to properly evaluate vital information and program funding for immediate and future
street improvement needs.

Standards - As the City develops within the existing City limits, arterial and collector streets
should be identified and properly designed from the beginning to adequately handle future traffic
needs. Most of these street upgrades will be Major Collectors or Residential Collectors to help
residential traffic flow efficiently.

Access Management — Access management involves the proper planning and design of point of
access to the public roadway. The City Council adopted an ordinance regulating street access
management in 2007. The access management ordinance was largely modeled after the access

management policy of the Missouri Department of Transportation at the time it was adopted. A
study should be conducted to ensure that the current access management policy properly
addresses roadway safety and efficient traffic movement on the different classifications of streets
in the City.
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