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MEMORANDUM
TO: Cass County Commission
FROM: Jason Benson, County Engineer //6
DATE: November 19, 2021

SUBJECT:  Consent Agenda topic for December 6th, 2021 Commission
Meeting: Adoption of the 2022-2026 Comprehensive
Highway Plan

In an effort to increase efficiency and maintain a high level of transparency,
the Cass County Comprehensive Highway Plan has been developed.

The Comprehensive Highway Plan acts as a document that more efficiently
displays our highway and bridge data and serves as a 5 year Capital
Improvement Plan (CIP). This plan is anticipated to be revisited annually.
Included in the plan is a discussion of land use, highway safety,
maintenance, and construction. A large amount of data is used for
preparing the plan, but rather than displaying this data, maps are used to
display what is most pertinent in an effort to make the plan more user-
friendly and easier to update.

The Comprehensive Highway Plan was presented in draft form to the Cass
County Road Advisory Committee at the July and November meetings.

SUGGESTED MOTION:

Adopt the 2022-2026 Comprehensive Highway Plan as an illustrative plan
that provides future guidance for project planning and for this plan to be
reviewed and updated annually.
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CASS COUNTY
COMPREHENSIVE
HIGHWAY PLAN

2022-2026 Cass County Highway Department

Cass County, North Dakota

This document was prepared pursuant to NDCC 11-31-03(2) and is intended to be
used for internal planning purposes. Data used herein is deemed to be accurate,
however, is not all-encompassing. Maps within are graphical displays of
conditions at the time of preparation and are not to be used as a substitute for an
accurate field survey.
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Plan Purpose

Cass County operates and maintains a highway system, which in conjunction with local, regional, and
state systems, helps to serve the transportation needs of its residents and businesses. The Cass County
Comprehensive Highway Plan provides the framework for development of the long-range highway and
bridge planning guidance for 2022-2026. The Plan describes system principals and standards, evaluates
the existing County transportation system, identifies future system needs, develops a maintenance plan,
identifies funding sources, and outlines strategies to implement the Plan. The Plan provides the
framework for decisions regarding the roadway and bridge infrastructure improvements necessary to
develop a safe and efficient highway system.

Note on plan priorities and funding uncertainties: Cass County has received an additional
transportation funding over the last 10 years. This funding has been greatly appreciated, but because
of the unreliable nature of the funding, this Plan sets priorities for how to best spend those funds if
they become available. Over the 2013-2014 and 2015-2016 biennium, Cass County received one-time
funding from the Legislature. However, due to state revenue reductions, Cass County did not receive
any additional funding for the 2017-2018 biennium. The 2019 Legislature pass the “Operation Prairie
Dog” infrastructure bill which was projected to add approximately $7 Million to the county per
biennium. Unfortunately, 2021-2022 Prairie Dog funding was available due to reduced oil prices and
activity. Therefore, this plan assumes no “Prairie Dog” funding will be available until 2023. We will
continue to be proactive in identifying future projects and will be prepared if state revenues increase
and “Prairie Dog” funding becomes available. We will also update this plan as other funding becomes
available from ARPA, ND State Funding, or new Federal Funding. Cass County will seek to maximize
this funding and have projects designed and construction ready.

Plan Updates and Proponent for Changes in this Plan
The Cass County Engineer is the chief proponent for updates to the Cass County Comprehensive

Highway Plan. Working in conjunction with the Deputy Cass County Engineer and County Planner,
updates will be approved through the Road Advisory Committee and the Cass County Commission.

The five-year plan will serve as a living document that will be updated annually to maintain a long-range
focus while allowing for flexibility due to changes in construction costs, revenues, flooding, and other
considerations. The plan will be reviewed and updated in June of each year. The updated plan will be
forwarded to the Road Advisory Committee for approval during the July rotational meeting. The plan
will then be sent to the County Commission for final approval after budget approval. The plan will
provide the future project costs and will serve as the basis for the Highway Department’s annual
highway and bridge budget line items.
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Vision and Mission

Vision - To be recognized as a premiere county road program in the Northern Plains states.

Mission - To provide and maintain an efficient, safe, environmentally sensitive, and cost effective county
road system that effectively meets the citizen’s needs for personal mobility and the movement of freight
consistent with the importance of the economy.

Commitment - We are committed to community service and providing quality, low cost project
construction, engineering, and administration. Through public involvement, working with landowners,
townships, and the travelling public, we strive to deliver effective highway and bridge maintenance,
rehabilitation, and new construction. Safety is paramount in everything we do. Whether plowing snow,
maintaining traffic signs, gravelling rural roads, or building a new bridge, the safety of our employees
and the travelling public always comes first. Our commitment has been validated in the awards received
by the Cass County Highway Department to including:

e NDDOT's inaugural Vision Zero Safety Program Award in 2019

e National Association of Counties Achievement Award for Cass County’s Highway Recycling and
Reconstruction Program to reconstruct County Highways at a cheaper, more environmentally
friendly method, all while providing a high-quality road for the travelling public. Between 2017
and 2020 this program saved Cass County nearly $12 million.

Goals

Cass County’s transportation goals are interdependent, mutually supportive, and apply to our
transportation system’s infrastructure and services. Our goals are nested with both the NDDOT and FM
Metro COG transportation priorities.

1. Safe and secure transportation.

2. Sustainable and reliable mobility through planning and maintenance.

3. Communication and cooperation with landowners, townships, cities, NDDOT, and other
stakeholders.

4. Transportation supports economic growth with consideration of environmental, cultural, and
social impacts.

5. Cost effective construction with diversified and sufficient funding.

Summary
The 2022-2026 Cass County Comprehensive Highway Plan was prepared to assist staff and decision

makers in planning for maintenance and capital improvements to the County Highway System. The plan
addresses both funding and project planning, so resources are used carefully to ensure the highest
return to taxpayers. The Cass County highway system consists of 637.5 miles of roadway covering more
than 1,768 square miles and 564 bridges of which 231 span 20 feet in length or greater.

Safe, efficient, and responsive transportation infrastructure is necessary to the incidents of commerce,
public safety, recreation, and education. The 2018 Cass County Comprehensive and Transportation Plan
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describe Cass County’s commitment to transportation and can be found at:
https://www.casscountynd.gov/our-county/planning/cass-county-comprehensive-and-transportation-

plan/comprehensive-plan-current-documents. The 2018 Cass County Comprehensive and

Transportation Plan focuses on the Guiding Principles of “Regionalism, Resilience, and Livability”. It also
emphasizes the need to “Manage the County Highway System and collaborating with federal, state, and
local officials to provide and maintain appropriate transportation systems.”

This plan has been developed through compiling data from multiple sources including:

= North Dakota Department of Transportation (NDDOT)

=  Fargo-Moorhead Metropolitan Council of Governments (FM Metro COG)
= Pavement Testing and Traffic Counts from Consultant Engineers

= Cass County Highway Department

= Cass County Planning Department

= Cass County GIS Department

= Cass County Tax Equalization Office

The Highway Department is continuing to develop its inventory of data including an analysis of
structures under 20 feet in length, inventory of signage on County Highways, geo-locating culverts and
approaches on County Highways, inventory of ditch grades of all County Highways, and continued
development of characteristics of each road segment. Collecting this data will further improve the
County’s asset management program.

Further, the plan works in concert with various regional plans and corridor studies. Staff works closely
with FM Metro COG, NDDOT, and other entities of the County in planning and programming new
projects. The Metropolitan Long-Range Transportation Plan guides development of the transportation
system in the Fargo-Moorhead metropolitan area. Along with this larger plan, FM Metro COG has
completed several complimentary studies that offer guidance to programming.

The development of a Regionally Significant
Transportation Infrastructure in the Traffic
Operations Incident Management Strategy
identifies the importance of moving traffic quickly
in times of disaster. Some County Highways have
been identified in this strategic plan and are
noted as new projects and are programmed. FM
Metro COG, through the Metro Bike/Ped
Committee, also creates a Bicycle and Pedestrian

Master Plan every five years which helps identify

needs in the system for accommodating alternate modes of traffic. Along with these plans, specific
corridor studies in the metro area assist Cass County Highway anticipate or respond to necessary
improvements to the system.
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Existing and Future Land Use

The Fargo Moorhead metropolitan area has seen tremendous growth in recent years. The economic
prosperity of the metro area has contributed to the growth in the surrounding communities. According
to the 1990 Census, Cass County population was 102,874, grew to 123,138 in 2000, then increased
21.6% to 149,778 in 2010 and then increased 23.2% to 184,525 in 2020. With significant growth in
commercial and residential building permits, Cass County can expect continued growth. In addition to
utilizing Census data to project growth, Cass County participates with the FM Metro COG in researching
demographic trends as part of its long-range transportation planning and modeling. It is anticipated
that by the year 2030 population in Cass County could grow to over 200,000. Table 1 illustrates
population in the County’s largest cities.

Table 1 - Population - US Census
City 1990 Census 2000 Census 2010 Census 2020 Census

Fargo 75,111 90,559 105,549 125990
West Fargo 12 287 14,940 25,830 38,626

Horace 662 915 2,430 3,085
Casselton 1,602 1,855 2,329 2,479
Mapleton 682 606 762 1320
Harwood 5590 607 718 794
Kindred 569 614 692 389

Despite the growth and importance of the metro area, the County
remains primarily agricultural. Ninety-Five percent of the
approximately 1.13 million acres of land in Cass County are used
for agricultural purposes. Map 1 illustrates this by showing
agricultural land uses in green, commercial in blue, and residential
in red. It becomes evident that the County’s land use is
predominately agricultural.

Further, the County has committed to promote development only

in areas that can adequately accommodate it. The 2018 Cass _ _
County Comprehensive and Transportation Plan describe Cass Map 1: Existiné Land Use
County’s commitment to achieve orderly development that

maintains Cass County’s rural heritage. The plan can be found at: https://www.casscountynd.gov/our-

county/planning/cass-county-comprehensive-and-transportation-plan/comprehensive-plan-current-
documents.
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Highway Safety

Cass County and its agents have committed to maintaining the safest network of roads possible. The
planning process considers road safety by implementing the most effective practices available.
Commitment to educating the public, roadway safety improvements, sign maintenance and improved
signing, routine road maintenance, and operational safety are all components of each project. Cass
County is a member of the NDDOT Vision Zero

partnership and was awarded the NDDOT’s v I S I 0 N z E Rg
inaugural Vision Zero Safety Program Award in 2019. Zero fatalities. Zero excuses.

Cass County uses the systemic approach to highway safety. All new construction and maintenance
overlays include the use of edge line rumble strip installation to separate the roadway from the shoulder
while leaving on-off gaps for bicycle safety. This method can help reduce accidents that occur from
running off the road (roadway departures). Nearly all asphalt County Highways have rumble strips, with
the only remaining roads without rumble strips being those with a projected paving project within the
next few years and our older concrete roads. Intersection improvements and safety enhancements are
implemented where collisions have historically happened or where collisions may be likely. Using a
systemic approach, improvements such as flashing signals and stop signs, rumble strips, and improved
signage have proven successful in past projects. Striping is performed annually on all paved County
Highways.

These systemic safety improvements have reduced crashes over the last 12 years when comparing the
six years before the safety improvements and the six years after. From 2008-2013 the County total
crashes were 447 and between 2014 and 2019 the average went down to 324. This represents a
decrease of 27% between the two six-year periods before and after the implementation of these
systemic safety improvements.

Highway Access Ordinance #2007-1 was developed to reduce the number of access points on County
Highways for more efficient and safe operation. With design speeds on County Highways at 55 — 65
mph and the reduction of accesses to one per % mile, a County Highway can operate with less
interruption and more predictable intersections. In addition, the Ordinance regulates the design of the
approach by increasing the slope of the approach to reduce severity in off road crashes.

Cass County uses crash data provided by the NDDOT in planning and implementing safety
enhancements. When significant crashes occur on Cass County Highways, a general reconnaissance is
performed by the County Engineer or Highway Superintendent to assess the road condition and
variables that may be present.
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Signs and Tradffic Control Devices

Cass County utilizes the 2009 Edition of the Manual on Uniform Traffic
Control Devices (MUTCD) from the US Department of Transportation,
Federal Highway Administration. The MUTCD is the standard for traffic
control devices and has been adopted by the NDDOT. Cass County
maintains an inventory of their signs indicating condition and location in
a geo-database.

Local Road Safety Plan

In 2014 the NDDOT sponsored a statewide Local Road Safety Plan (LRSP)
for counties. The purpose of this plan was to develop the following:

Establish safety emphasis areas

High priority safety strategies

Identify at-risk locations

Develop safety investment options

Identify high priority safety projects, both proactive and reactive
Position local agencies to compete for safety funds

Foster safety culture among local stakeholders

NoupkrwnNpeE

One of the critical issues identified was the higher crash rate on rural paved roads. While gravel roads
make up approximately 93% of North Dakota’s 97,600 miles of rural local road system, approximately
half of the severe crashes are on the paved roads that make up 7% of the rural system.

The LRSP therefore focused on the Cass County paved road network and a Risk Rating Criteria was
developed for the paved roads based on: Density of Road Departure Crashes; Traffic Volume; Curve
(Critical Radius) Density; Access Density; and Road Edge Risk Assessment.

To develop a comprehensive LRSP, a public workshop was held with an emphasis on the 4 E’s:
Engineering, Enforcement, Education, and Emergency Medical Services. Through group discussion and
review of crash data, participants worked to address severe crashes on the County roadways. Critical
emphasis areas discussed were: Unbelted Vehicle Occupants; Lane Departure Crashes; Alcohol Related
Crashes; Excessive Speed or Aggressive Driving; Intersection Crashes; and Crashes Involving Drivers
Under Age 21.

Crash data from 2008 to 2012 was used for the countywide crash analysis. For Cass County, there were
not enough crashes to be statistically reliable; therefore, decisions were based on the crashes for all
cities, statewide data, or national research. The safety emphasis areas for Cass County are consistent
with the state’s emphasis areas. This process revealed where crashes were overrepresented based on a
comparison to statewide averages or where a large enough number of crashes represented an
opportunity to substantially reduce crashes. As a result, the following safety emphasis areas were
identified as priorities for safety investments:

e Driver Behavior — Young drivers, aggressive drivers, alcohol-related, and unbelted vehicle occupants
e Highways — Lane departure and intersection crashes.
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Deer Collisions 1% 0% 0 0% 0 0% 0
Adverse (Winter) Weather Related 16% 25% 61 38% M 19% 30

Mote:
Severe crashes are those crashes that result in at least one fatality or incapacitating injury.

Cass County is doing quite well regarding roadway safety. This is due to Cass County’s existing safety
strategies including rumble strips, pavement markings, pavement safety edges, and improved signing.
Another factor is the low number of curves in our roadways as this reduces the number of roadway
departures and other safety issues experienced in other counties in our region with winding roads. Our
biggest safety issue involves our intersections. Because of adequate signing and lower traffic volumes,
many of our intersections are safe and do not require any improvements. However, several of our
intersections along ND 18, ND 38, and ND 46, as well as some intersections of two County Highways
could be improved. Overall, the biggest safety recommendation includes evaluating streetlights,
signage, pavement markings, and dynamic warning signs. We have worked with the NDDOT to
determine the best safety options at the intersections of state highways. For these critical intersections,
safety funding was used for intersection destination lighting and School Zone signs. Local funding was
used to replace the remaining School Zone signs and flashing lights so that all rural school locations on
the Cass County Highway system have been replaced since 2017. Finally, local funding was also used to
install red LED flashing beacons on the top of stop signs located at critical road intersections to alert
drivers of these stop conditions.
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At this time projects have been completed or developed for Destination Lighting, Radial T Intersection
Improvement at Cass 5/10, chevron signing on curves, rumble strips/stripes, and flashing red beacons
on stop signs at critical intersections.

In 2011 edge-line rubble strips were installed on nearly all the counties paved highways. It is difficult to
determine if this was a factor in the reduction of crashes since that time. But it is encouraging to see the
decrease of 27% between the two six-year periods before and after the implementation of these
systemic safety improvements. See Appendix 18 that summarizes all types of crashes from 2006 to
2019 on the Cass County Highway network.

Permitting
Related to safety and maintenance, the County relies on various permitting procedures to uphold the
mission of the Department. Significant permits include:

1. Over Dimension Vehicles Permits: Ordinance #2005-2 regulates over dimension vehicles to ensure
the safe practices and avoidance of damage to County Highways. Similarly, the County annually
enacts Spring Load Restrictions to avoid damage to the road surface and subgrade during the wet
months of spring.

2. Utility Permits: The County also permits use of its right of way for utilities which includes provisions
to ensure safe operation during construction activities on or near the roadway.

3. Ditch Cleaning/Drainage Permits: There is also a permitting process for ditch cleaning to better
inventory what is being done and to ensure that the water resource district is adequately notified.

4. Access Permits: The County actively permits any new access to County Highways through the
Highway Access Ordinance #2007-1.

5. Subdivision Platting: The County Planning Office administers the Subdivision Ordinance which
regulates growth in the County and efficiently accommodates for new roads and land use changes
that may affect the County Highway System. The County Engineer reviews all new developments and
assists in advising the Planning Commission.

Valuation of Highway and Bridge Assets

Cass County has invested a significant amount of funding in developing and maintaining its
transportation network. Since 2000 around $200 million was spent on both our highway and bridge
projects. See appendices 19a —19d

The current average cost to completely rebuild a paved highway is $1.5 million. To rebuild our 311 miles
of paved highway to a width of 32 feet would cost over $467 million.

With 565 structures, our bridges and large box culverts also have a significant asset value. Of the 231
major structures (20 feet in length or greater), the average structure length is 100 feet with an average
width of 28 feet. Replacement values for these 228 structures, at a cost of $275 per square foot would
be approximately $133 million.
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When factoring the additional cost to replace the 337 minor structures, the total replacement cost of
our highway and bridge infrastructure is nearly $700 million. While no local government can bear the
replacement cost of this large amount of infrastructure, it emphasizes the importance of funding and
sustaining an effective maintenance program. An organized and well-planned maintenance and
replacement program will keep replacement costs down, efficiently spend the County’s resources,
extend the life of our infrastructure, and ensure the long-term viability of our highway system.

Funding Maintenance and Construction

The County relies upon a combination of the 23-cent state fuel tax that was last updated in 2005, state
motor vehicle license fees, federal road and bridge funds, local property tax, and when available, one-

time state funding. Other items such as permit fees make up a very small portion of the budget. Cass

County also continually pursues grant funding opportunities as they become available.

Influencing the cost of construction is the significant rise in the ND Construction Cost Index. From 2001
to 2018, ND’s overall Construction Cost Index increased annually an average of 7.7%. We are also
feeling economic challenge of the COVID pandemic and price increases in construction materials and
other construction costs. Rebuilding just one mile of road can cost up to $1.5 million. Considering this
reality, it is important to maintain a road maintenance policy to reduce the need for reconstruction.

While Construction Costs have increased annually an average of 7.7% since 2001, Cass County’s Highway
Distribution Tax Funding (without One Time Funding) has only increased 7%. North Dakota has a state
tax that currently collects 23 cents per gallon of gasoline. This tax was last increased in 2005.

Federal funding comes from the federal gas tax of 18.4 cents, last increased in 1993. In 2000, Cass
County received $1.25 million in Federal Aid Highway Funds. With the changes from federal Fixing
America’s Surface Transportation Act (FAST Act), we now receive approximately $1 Million in Federal Aid
Highway Funds, which equates to a 20% decrease. Since 2000 we have continued to receive between
S400 to $700k in Federal Aid Bridge Funds every year. Federal Aid as a percentage of the County’s total
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revenues has continued to decrease. In 2000, Federal Aid made up 21% of Cass County’s revenues.
From 2000-2005 Federal Aid averaged 19% of our total funding and from 2006-2012 it averaged 13% of
our total funding. Now Federal Aid only makes up 8% of our County revenues. While our costs have
increased 18% annually since 2000, our Federal Aid has decreased. Over that same time, local and state
funding increased from $7.4 million to $15.3 million. If it were not for the growth in local and state
funding, we would not be able to maintain our existing highway and bridge network. Federal Aid has
become a very small component of our overall revenues and can no longer be counted on to fund major
projects. New Federal Transportation Funding was approved in November 2021 and may increase the
level of Federal Funding that the County receives.

Regarding our asphalt highways, they

generally require a maintenance

overlay every 15-20 years. Current

costs of a typical asphalt overlay in

Cass County can range from

$200,000-5450,000 per mile,

depending on road width and

thickness of the asphalt overlay, with

the most frequent 36’ wide, 2.5” thick

overlay being approximately

$300,000 per mile. Under the desired

maintenance schedule an overlay

would occur every 17% years. Given

the current inventory in Cass County we could schedule approximately 17 miles of asphalt overlay per
year. Using the rate of $300,000 per mile we can estimate a cost of $5.1 million per year. If pavements
are not overlaid with a new asphalt surface before they deteriorate, they will require full reconstruction.

Table 2 shows the estimated revenue for the Cass County Highway Department over the planning years.
These estimates use revenue inflation rates of 1.5% for Federal Funding, 3% for State Funding, and 4%
for Local Funding. These inflation rates were developed by Metro COG. In addition, the Operation Cost
inflation rate use was 4%. The Highway Distribution Tax totals are an estimate based on past funding.
Estimated annual Federal Aid Highway funding is $900,000. The chart also includes the additional
Federal Aid Funding for Bridge projects. Federal Aid Bridge funding is based on need as the NDDOT had
S5 million allocated statewide for county bridges and inspections. Due to increase costs of bi-annual
bridge inspections, the NDDOT only have $3 million allocated statewide for annual county bridge
construction (Cass County competes for these funds based on other county needs throughout the state).
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Table 2 - Estimated Revenue
Revenue Description 2022 2023 2024 2025 2026

Property Tax 510,000,000 | 510,200,000 [ 510,404,000 [ 510,612,080 [ 510,824,322
Highway Dl_strltlutmn Tax and Additional 58,364,000 58,364,000 58,531,280 58,701,906 58,875,544
State Funding

Prairie Dog Funding Bill %3,500,000 3,500,000 %3,500,000 %3,500,000
Other - Grants S0 S0 S0 S0 S0
Total Revenues 518,041,622 | 522,064,000 [ 522,435,280 | $22,813,986 [ 523,200,265
Federal Aid Highway Funding 51,000,000 51,020,000 51,040,400 51,061,208 51,082,432
Federal Aid Bridge Funding %1, 000, 000 1,020,000 51,040,400 %1,081,208 %1,082,432
Total Revenues & Federal Aid 520,041,622 | 524,104,000 [ 524,516,080 | 524,936,402 [ 525,365,130
Total I:Ip_eratm_g FD =t (not including %6, 000,000 %6,240,000 56,489,600 %6,749 184 57,019,151
Road/Bridge Projects)

Total Available for Road/Bridge Projects 514,041,622 | 517,864,000 [ 518,026,480 | %18,1B7,218 [ 518,345,978

Long Range Funding Estimates
In 2018-2019, Metro COG updated its Long-Range Transportation Plan — Metro 2045

(http://www.fmmetrocog.org/projects-rfps/long-range-transportation-plan). This plan contains Short-

Range, Mid-Range, and Long-Range revenue estimates. These estimates also use revenue inflation rates
of 1.5% for Federal Funding, 3% for State Funding, 4% for Local Funding, and an Operation Cost inflation

rate of 4%. Table 3 uses the Metro 2040 revenue estimates. These estimates use standard Highway
Distribution Tax funding and do not include additional one-time State funding. With the continued
support of one-time funding from the ND Legislature, Cass County could have an additional $7 million
per biennium and more than $105 million over the next 30 years. When looking out to 2045, additional
one-time state funding only keeps up with maintaining our highway system. Continued funding based

on the 2021 “Prairie Dog Fund” rate will allow us to annually overlay 18 miles, reconstruct 3.5 miles,

replace 3-4 bridges, and complete seven miles of gravel road construction.

Table 3 - Long Range Revenue Estimates

Revenue Description Short-Range | Mid-Range Long-Range Total
2022-2029 2030-2039 2040-20459

Property Tax $B5,829,601 | 5128,293,433 | 5156,388,979 [ 5370,512,103
Highway Distribution Tax $70,544,346 | 5105,200,615 | 5128,238,963 [ 5303,983,925
Prairie Dog Funding Bill 524,500,000 535,000,000 535,000,000 %04, 500,000
Other - Grants &0 &0 &0 &0
Total Revenues $180,551,659 [ 268,404 040 | 5319,627,942 [ 576B,673,650
Federal Aid Highway Funding 5B 582,069 512,829,343 515,638,808 537,051,210
Federal Aid Bridge Funding 5B 582,069 512,829,343 515,638,808 537,051,210
Total Revenues & Federal Aid $197,717,597 [ 294,152,735 | 5350,905,738 [ 5B42.776,070
Tu:utfal Operating Cost (not including Road/Bridge 555,285,358 598,587,120 | $145.933,021 | $299,805 498
Projects)

Total fvailable for Road/Bridge Projects $142,432,239 [ 5195,565,615 | 5204972718 [ 542,970,572
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Cass County Highways: Design Standards for New or Reconstruction o
Existing Facilities

The typical section of a County Highway is rural in nature with two lanes, either paved or gravel surface.

Different modes of travel and location of roadways to population centers, agricultural points of traffic,

or schools sometimes require different needs. Further drainage needs may vary from roadway to

roadway. Table 4 summarizes the Design Standards for New or Reconstruction of Existing Cass County

Highways.

Table 4 - Minimum Design Standards for New or Reconstruction of Existing Infrastructure

Typical Section Design Speed |Right of Way |Road Width |Turn Lanes [Min. Section Thickness [ Access Controls | Bike/Ped Facilities
Two-Li T hi
wo-tane ow.ns ' 55 mph 66 feet 28 ft no 4" Gravel 1/4 mile spacing N/A
Gravel Section
Two-Lane leral Gravel 55 mph 200 feet 28 ft no 6" Gravel 1/4 mile spacing N/A
Section
Two—Lar;e R;Jral Paved 55 mph 200 feet 32 ft no 12" Base + HBP 1/4 mile spacing| 4 ft paved shoulder
ection
Two-L il
wo-Lane Vi .Iage Paved 25 mph 200 feet 32 ft no 12" Base + HBP Varies 4 ft paved shoulder
Section
Two-Lane C.|ty Paved 25 mph 200 feet 36 ft no 12" Base + HBP Varies 6 ft paved shoulder
Section
Two-la nse Nlt.etro Paved 40-55 mph 200 feet 36 ft no 12" Base + HBP 1/4 mile spacing| 6 ft paved shoulder
ection
Three-Lane Metro Paved 1/4 mile R . . |6 ft paved shoulder
) 40-55 mph 200 feet 50 ft . 12" Base + HBP 1/4 mile spacing
Section spacing and separated path

*Note: 4:1 minimum inslope, 3:1 minimum backslope, 0.05% ditch grade, 24” minimum culvert, 8’ minimum ditch bottom

width on all rural highway sections; minimum HS-25 design load, 5 year storm design on all bridges.

Cass County has prioritized roads to assist in such issues as maintenance, striping, and snow removal.
Priorities are used to determine which roads are

plowed first and the schedule for which maintenance

or construction projects will be completed. Priorities

are developed by the County Engineer by considering
average daily traffic volumes, pavement condition, as

well as important points of need such as schools,

cities, and commerce. Map 2 displays these priorities;

red is priority 1, orange is priority 2, yellow is priority

3, and green is priority 4.
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Map 2: Road Priorities




Cass County Highways: Current Status of Paved Highways

Cass County currently maintains 311 miles of paved highways along the rural portions of the county.
These highways vary in age and building materials (See Appendix 5 for pavement age) and will
deteriorate at varying rates due to these factors. To determine their condition, county roads are
inspected every 5 years by an independent testing consultant using a “Falling Weight Deflectometer”
and given a PCl (Pavement Condition Index) rating from the results of this test. These results are used
by county engineering staff to help shape decisions for future roadway maintenance/rebuilding. The
most recent PCl survey was completed in 2017 and results are shown in Appendix 3 (next PCI testing will
be in 2022). Cass County’s goal is to have an overall PCl of 90. Additionally, seal coats are applied to
asphalt highways one year after paving or overlaying has been completed to increase the life of the
pavement to 15-20 years. Our overall goal is to complete another chip seal around years 8-14 if needed
to extend the life of the existing pavement before another overlay is necessary. A map showing the
most recent seal coat for each highway is shown in Appendix 6.

Cass County Highways: Current Status of Gravel Highways

Cass County currently maintains 326.5 miles of gravel highways within the rural portions of the county.
These highways vary in age, and some have been widened for future paving. Currently, the roads are
maintained with weekly or bi-weekly grading depending on usage. Additionally, a budget for road
repairs is prepared every year and additional gravel is added to roads requiring repairs with the allotted
funds on a priority system of damage and usage. A more uniform plan for gravel roads has been
adopted for the future, where a general standard of 28’ road tops with a 4% crown grade will be used
for future gravel grading and reshaping projects. In addition to these dimensional standards, areas with
weak subgrade are retrofitted with drain tile to remove excess moisture from the subgrade or cement
reinforcement sections to increase the structural capacity of the road top. Gravel roads that have
become widened or flatter over time from traffic will also be reshaped. Reshaping returns the roadway
back to its designed width and crown. As gravel costs and traffic increase, gravel stabilization, dust
control, and subgrade stabilization are becoming more important. Over the next several years we
anticipate adding more miles of stabilized gravel and more miles of roads with dust control. This will
help bridge the gap between gravel roads with 100 ADT or less and paved roads with more than 400
ADT. Our gravel roads with 100-400 ADT have a need for more enhanced gravel treatments,
stabilization, and dust control to adequately manage the roadway conditions as traffic increases.
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Bridge Maintenance and Construction

Cass County maintains 565 structures of which 228 span 20 feet in length or greater. Inevitably these
bridges will deteriorate over time. Maintenance, reconstruction, replacement, and removal needs to
and does occur. The NDDOT conducts bi-annual inspections of all structures greater than 20 feet in
length giving County officials an accurate inventory of existing bridge conditions. This inventory is used
to conduct” planning for the most effective projects on bridges most in need. The inventory also
includes structures that have been identified by inspectors with a “Code 3” status meaning that
immediate attention is required. In Cass County the average age of a bridge is 36 years old. Of the 565
structures, about 27% were built before 1960. Designed to the standards of their time, many of these

bridges have reached the end of their design life or cannot handle the truck traffic of today. Of our 228
bridges spanning over 20 feet, and 337 bridges spanning under 20 feet, we have 10 that are structurally
deficient, 2 fracture critical and 6 that are functionally obsolete. If we assumed a 70-year lifespan for
our structures, we need to replace at least seven per year. Since such many bridges are now over 50
years old, over the next twenty years we will have a higher number of bridge replacements, further
straining our finances.

Cass County Bridges: Current Status of 20 foot or Longer Bridges on

County Highways
Appendix 7 shows bridges of 20 feet or longer on County Highways. On average, these bridges are in fair

condition. In the fall of 2019, Georgetown bridge across the Red River near Georgetown, MN was
required to be posted. This west abutment of this bridge is now be monitored and crossing the bridge is
now down to 25 mph. The NDDOT inspects all 20 foot or longer bridges on a 2-year cycle and rates each
on a 0-100 scale. When this sufficiency rating falls below 50, the bridge is eligible for Federal funding.
Currently, there are no bridges on County Highways that are below 50, however, there is 1 bridge in the
50-59.9 range. These would be potential sites for replacement soon as their rating falls below 50 or due
to width and load restrictions.
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Cass County Bridges: Current Status of 20 foot or Longer Bridges on

Township Roads

Appendix 8 shows bridges of 20 feet or longer on township highways. These structures vary in condition

from poor and in need of replacement to very good. There are 7 bridges with a sufficiency rating below

50. Four of these have a Code 3 rating which requires priority attention. These bridges are replaced or

repaired on a priority basis with input from the township officials.

Cass County Bridges: Current Status of Bridges less than 20 feet in Length
There are many minor structures that are less than 20 feet in length. The NDDOT no longer inspects

these bridges. The Cass County Highway Department has developed a 5-year rotation for inspecting

these structures.

Cass County: Future Staffing - Heavy Equipment - Facilities Needs

Highway & Vector Staffing
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Current Staffing: The Highway Department made up of 31 full time administrative, operations,
and engineering staff. The County Engineer also supervises the County Planning and the County
Vector Control Departments totaling five full time employees. The Highway Department
currently has the County Engineer, a Deputy County Engineer, an Assistant County Engineer (FM
Diversion), Assistant County Engineer (Design and Construction), a Road Superintendent, and
two office administration staff. Under the Assistant County Engineer (Design and Construction)
are six full time engineering staff and under the Road Superintendent are 18 full time operations
staff. Then Highway Department also hires between 16-20 part time engineering and
operations staff during the summer. The Vector Control Department has 4 full time employees
and hires around 40-42 part time summer employees. Below is the current organizational chart.

Proposed Future Staffing over the Next Five Years: The Highway Department looks to add one
new staff position over the next five years. In addition to handling increases in workload, this
one new position would help transition for potential retirements and changes.

0 A mechanic to work under our current Maintenance Foreman. This new staff member
would be replacing a six-month part-time employee. The person would also add
flexibility during the winter months for both equipment maintenance and assisting with
snow plowing. This position has been approved and will be filled in the fall/winter of
2021-2022.



Highway Heavy Equipment:
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Current Equipment:

The motorgraders, Trucks, Pickups, Loaders, Backhoes, Tractors and Trailers are replaced on a as

needed to keep the fleet in working order.

Five Year Projected Equipment Purchases:

2022

Unit

2023

Unit

2024
5 CY Wheel Loads

2025
#78 Mack Truck

2026
Ag Tractors

Tandem Trucks {2)

Shop P/U (2)

Shop P/U (3)

Disc Mowers

Shop PIU (2)

Scales for Sheriff

2.5 CY Loader

Engr. P/U (2)

Shop P/U (2)

Engr. P/U (4)

Lowboy Trailer

Toolcat

Engr. P/U (3)

Trailer replace 642

Excavator

Boom Mower

E145 Excavator

Equipment and years listed subject to change.




Highway Department Facilities:

e Current Facilities:
0 West Fargo Shop was built in 1969.
0 Office addition was built in 1970.
= The roof was upgraded in 2018.
=  The main office was remodeled in 1997.
0 The Davenport rural shop was built in 1982.

@]

The Argusville and Buffalo rural shops were built in 1988.

0 The service hoist main shop was removed, and a pit was installed for service work in
1998.

0 An asphalt curb and gutter parking lot for employees/visitors and fuel pumps are also
moved to their current location in 2001.

0 The Vector/Weed Storage building was built in 2002/2003.

0 Sand/Salt Storage building was built in 2003.

The Vector addition was added to the west side of the office section in 2005. This year

@]

the vector chemical building was also constructed.
Concrete Paving East of the Main Shop was built in 2007.
East Storage Building was built in 2012

Concrete Paving West of the Main Shop was built in 2013.
Concrete Paving South of the Main Shop was built in 2014.

©O O 0 0O

Concrete Paving west of the East storage building to the main entrance roadway. The
wash bay drains, and old paint room concrete floor was replaced. The heated storage
area of the main shop floor drains and concrete near the overhead shop doors was all
built in 2015.

0 The asphalt curb and gutter Employee and Visitor parking lot was expanded to the north
in 2017 and the remaining portion of the parking lot was overlaid with new asphalt in
2020.

e Five Year Projected Facilities Remodel, Changes, or New Additions:

0 2021 we moved into a new facility for our Davenport Shop and are in the process of
selling the old shop.

0 The Highway Department Office was last remodeled in 1997 and the current carpet was
installed in 2005. With most of the office furnishings over 24 years old, a major update
is need in 2023. Remodel Options:

= Add onto the current facility and remodel
=  Only remodel and update cubicles, furniture, carpet, painting, etc.
e Ten Year Projected Facilities Remodel, Changes, or New Additions:
O 2022-2032 upgrade the West Fargo Sand/Salt storage building.
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Vector Department Facilities:
o Current Facilities:
Vector Control Office was built in 2006
Presently housing Cass County Diversion Engineer

Cass County Planning Office located adjacent to Vector Control “wing”
Presently have two staff members stationed in the laboratory as a
necessity to provide work stations

Locker room facilities built for approximate 25 men and 25 Women
Locker space is extremely tight. Future staffing growth could pose
challenges

Vector vehicle storage building was built before 1995?
75ft Addition to the south end completed in Spring 2019 to meet demand of
larger operation. Previous space was inadequate since 2015.
Conditioned space built into existing structure in 2020-2021 for cooling and
heating
Minor improvements to further insulate garage doors and improve energy
efficiency anticipated

Vector pesticide storage facility built in tandem with offices and locker rooms in 2006

Considerable repair and upgrade necessary

Loading pad concrete slab is subducting and in need of jacking

Soffit and siding have not withstood the winds and is in continuous need of

repair.
Plan in 2023 to enclose the loading pad after requisite leveling of slab
Addition of 2 garage doors on north and south loading pad entrance.
Rain flooding of loading pad requires considerable expense and
hazardous waste removal due to contamination concerns
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Strategic Long Range 2045 Goals

Now through the year 2045, Cass County will continue to aggressively design, build, and maintain our
future highway network. Below are the goals listed by decade:

2022 to 2035
e Reconstruct or regrade all paved County highways with inslopes less than 4:1 to a standard
slope of 4:1 or flatter and a 32-foot-wide paved surface.
e Construct a continuous paved highway running east-west across the County south of Interstate
94.
e Repair, replace, or remove all bridges/structures identified with a sufficiency rating less than 50
within two years of its last inspection.

2036 to 2045
e Implement a plan to regrade or reshape all gravel roads within the last 30 years to ensure we
maintain a proper 28-foot-wide surface, maintain 4:1 inslopes, and maintain ditch drainage and

culverts.
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2022-2026 Paved Highway Improvement Plan

There are numerous factors that can be and are used to make decisions regarding improvements and
maintenance on the County Highway System. Many variables go into prioritizing future projects such as
average daily traffic as obtained from the NDDOT and/or the FM Metro COG, PCl ratings, asphalt
thickness, last year paved, last year sealed, population within the proximity, and points of commerce or
increased traffic. These variables are taken into consideration when scheduling the most efficient
construction schedules in upcoming years. Table 5 illustrates the proposed highway projects for the
next five years that are a result of these components.

Table 5 - Proposed Highway Improvements
Funding Source Year to be

Hwy Proejct Location Type of Project (LocalFed Aid) Completed * Project Cost
New 6 Hwy 17 to 45th St & 45th St to 64th Ave 5 Bituminous Surfacing Local 2022 51,200,000

5] Hwy S Nto Hwy 95 Subgrade Repair Local 2022 §225 000

9 Hwy 10 to 194 Subgrade Repair Local 2022 $450,000
9 194 to Durkin Grading & Surfacing Local 2022 £3,100,000

9 Durbin to Hwy 8 Subgrade Repair Local 2022 $360,000
34 Hwy 11 to 129 Subgrade Repair Local 2022 51,000,000
TOTAL=| 56,335,000

4 State Hwy 18 to Hwy 11 Grading & Surfacing Local 2023 57,200,000
[ Hwy's 6 & 17 Roundabout & E 1,800" on Hwy & Grading & Surfacing Local 2023 £1,000,000
17 Hwy 17 & 84th Ave 5 - Roundabout Grading & Surfacing Local 2023 52,000,000

34 State Hwy 18 East through Arthur Grading & Surfacing Local 2023 $500,000
34 Half a Mile East of State 18 to Hwy 11 Subgrade Repair Local 2023 51,800,000
TOTAL=| $12,500,000

4 State Hwy 18 to Hwy 11 Overlay Local 2024 $3,200,000

5] Sheyenne Diversion to Hwy 17 Mill and Owerlay Local 2024 §225 000
14 Sheyenne River to 25 Mill and Overlay Local 2024 51,000,000
16 State Hwy 18 to Davenport Subgrade Repair & Grading Local 2024 £3,200,000
17 52nd Ave S Roundabout to Horace & Horace to Hwy 18 Nill and Owerlay Local 2024 £1,800,000
26 Hwy 5 North to State Hwy 18 Mill and Owerlay Federal 2024 52,200,000
32 State Hwy 18 West through Amenia Grading & Surfacing Local 2024 £1,000,000
34 Hwy 5 to State Hwy 18 Subgrade Repair Local 2024 51,700,000
TOTAL=| 514,325 000

1 Hwy 4 to Hwy 26 Subgrade Repair Local 2025 51,575,000
5 Wheatland to 194 Grading & Surfacing Local 2025 £1,700,000
16 State Hwy 18 to Davenport Bituminous Surfacing Local 2025 54,000,000
26 Barnes Co. Line to ST Hwy 38 Mill and Owerlay Local 2025 £1,200,000
26 State Hwy 18 to 25 Mill and Overlay Federal 2025 $2,900,000
81 Hwy 20 to Hwy 32 Grading & Surfacing Local 2025 £5,200,000
TOTAL = 516,575,000

5 Wheatland to 194 Overlay Local 2026 £700,000
=3 Barnes Co Line to Hwy 38 Grading & Surfacing Local 2028 55,400,000
10 Hwy 1 to State Hwy 38 Grading & Surfacing Local 2026 55,400,000
10 State Hwy 38 through Buffale 1 Mile East Grading & Surfacing Local 2028 £1,800,000
11 Hwy 26 North 6 Miles Subgrade Repair Local 2026 51,350,000
TOTAL=| %14,650,000

* Note: Years to be completed are illustrative and subject to change and approved annually and/or as necessary by the Road Advisory Committee.
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2022-2026 Gravel Road Improvement Plan

Many factors are used to make decisions regarding improvements and maintenance of our gravel road
system. Routine maintenance, motor grader operations, and annual gravelling programs are sufficient
in maintaining a consistent, high quality gravel road. However, there are times where excessive
moisture, poor drainage, soft subgrade, and other issues must be addressed. In addition, there are
times when major reshaping or regrading of gravel roads must occur.

Cass County is proactively working to reduce soft roadbeds through drain tile and subgrade
repair/cement stabilization. In addition, Cass County will address significant soft spots and subgrade
issues through near term drain tile and subgrade repair projects. Long term work will be done to
reshape gravel roads that have become widened or flattened over time from traffic, and up to 15 miles
of gravel road will be reshaped annually. This reshaping will save money over time by reducing the
width of the roadway back to County design standards, which in turn reduces the overall gravel required
to resurface the roadway.

Over the last 10 years Cass County has implemented a plan to stabilize and improve gravel road
performance. This has been through completing road reconstruction, cement treated subgrade, and
gravel stabilization with dust control. This has helped improve many roads, but additional work is
needed on our gravel roads to replace culverts, regrade ditches, and improve the roadway. If additional
funding becomes available it would be ideal to allocate a significant portion to improving the roadway,
culverts, and ditches of our gravel roads.

Table 6 illustrates the proposed gravel highway improvements.

Table 6 - Proposed Gravel Highway Improvements
Yeartobe | Funding Source
Hwy Project Location Length (Miles) Type of Project Completed | (Local/Fed Aid) | Project Cost
New 9 194 to C10 1.80 SGR & Reshaping 2022 Local $450,000
9 Durbin to C6 2.00 SGR & Reshaping 2022 Local $360,000
6 Between CO N &S 1.00 SGR & Reshaping 2022 Local $225,000
34 Clltol29 4.10 SGR & Reshaping 2022 Local $1,000,000
Brewer Lake Rd C5 to Brewer Lake Campground 1.42 SGR & Reshaping 2022 Local S0
Brewer Lake CG Brewer Lake Campground 1.10 SGR & Reshaping 2022 Local 50
34 Half a Mile East of State 18 to C11 7.75 5GR & Reshaping 2023 Local 51,800,000
34 C5 to State Hwy 18 8.00 SGR & Reshaping 2024 Local $1,700,000
1 C4to C26 7.00 5GR & Reshaping 2025 Local 51,575,000
11 C26ta Traill Co Line 6.00 SGR & Reshaping 2026 Local $1,350,000
2 St Hwy 18 to C11 8.00 5GR & Reshaping 2027 Local 51,800,000
3 C26 to Traill Co Line 6.00 SGR & Reshaping 2028 Local $1,350,000
32 State Hwy 38 to C1 5.90 SGR & Reshaping 2029 Local 51,327,500
16 State Hwy 38 to Barnes County Line 6.50 SGR & Reshaping 2030 Local $1,462,500
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2022-2026 Bridge Improvement Plan

The County utilizes bi-annual inspection reports provided by the NDDOT to identify necessary

improvements to County and township structures. Funding is allocated annually to account for these

necessary improvements. In addition to these improvements the County includes, in the construction

schedule, necessary flood repairs which combine local and federal funds. There are approximately 40

bridges currently slated for improvements with additional funding set aside for replacing minor

structures. Table 7 illustrates the proposed bridge improvements for 2022-2026.

STRUCTUR
H TWP LOCATION PROJECT TYPE FUMDING ET¥FE YEAR |TOTAL COST
Gardner 10 Gardner Twp - Naorth Cass WRO - Orain 23 Eiou Culvert Local Maijor 2022 30,000
Howes 3334 Howes - Maple B Branch Eiou Culvert Local Minar 2022 $70.,000
Eell 13120 Bell - 5. Branch of Elm River Eiou Culvert Local Maijor 2022 $130.000
Kinwon 25126 Kinwon Township - Orain 13 Eiou Culvert Local Minar 2022 $70.,000
COUNTY FORCES STRUCTURES = 380,000
Clifron 310 Cliftan Township on Maple River Eiou Culvert Local Minar 2022 4700000
Lake 28133 Lake Twp - ME'WRD - Orain 46 Eiou Culvert Local Maijor 2022 $300.000
Harwood 31-32 Harwood Twp - Lower Branch of the Fush River Biox Culvert Local Maijor 2022 $130.000
Faymond & Berlin 2 Raymond - 36 Bedin Twps - Lower Branch of the Buzh River Biox Culvert Local Maijor 2022 $130.000
Stanley 13124 Sranley Township - Wild Rice River Bridge Remaowal Local Maijor 2022 $100.000
Maple River 25123 Maple River Twp - Maple River Low ' ater Crossing Federal Maijor 2022 $2,300.000
12 Mapletan 15 - 59 Mapleton Townzhip on Drain 14 Bridge Replacement Local Maijor 2022 $2,300.000
CONTRACTED STRUCTURES =| $5.360,000
TOTAL STRUCTURES =| $6.340.000
Empire 'S Empire Township on Tributary of the Fush River Biox Culvert Local Minor 2023 $60.000
16 Pontiac C16 - 518 Pontiac Twp - Tributary of the Maple River Biox Culvert Local Minor 2023 $100.000
Pontiac 516 Pontiac Twp - Tributary of the Maple River Biox Culvert Local Minor 2023 $100.000
3 Gill C5- 3435 Gill Twp Culwert Beplacement Local Minor 2023 $50.000
COUNTY FORCES STRUCTURES = 340,000
B Stanley CE - § Stanlew!32 Barnes Twps - Shevenne River Eridge Replacement Local Maijar 2023 $1.000.000
Mormanna 3031 Mermanna Twp - Orain 34 Biow Culvert Local Minar 2023 $100.000
17 Stanley C17 - 5I6 Starley Twp - Shevenne River Biow Culvert Local Maijar 2023 $2.300.000
Everest & Durbin 1EwverestlB Durbin Townships - Swan Creek Biow Culvert Local Maijar 2023 $330.000
CONTRACTEDSTRUCTURES =| $3.730.000
TOTAL STRUCTURES =| $4.070.000
Howes 25026 Howes Twp Biow Culvert Local Minar 2024 $70.000
‘wheatland 112 N wheatland Twp Biow Culvert Local Maijar 2024 $120.000
‘wheatland 112 5 Wheatland Twp Biow Culvert Local Maijar 2024 $120.000
‘wheatlandiEmpire 3 Wheatlandl 35 Empire Biow Culvert Local Maijar 2024 $120.000
COUNTY FORCES STRUCTURES = F430.000
32 Amenia C32 - 22127 Amenia Twp - Fush River Eridge Replacement Local | Majar 2024 $1.000.000
Tawer 3135 Tower Township on Maple River Biow Culvert Local | Maijor 2024 $320.000
COMTRACTED STRUCTURES =|  $1,320,000
TOTAL STRUCTURES =|  #1,750.000
Huriter 533134 Hurter Twp - Elm River Trib. Biow Culvert Local Minar 2025 $120.000
Kirwan 12 Kirwon Orain 16 Biow Culvert Local Minar 2025 $100.000
Huriter 2022 Hurter Biow Culvert Local Majar 2025 $100.000
Highlard 23126 Highland Biow Culvert Local Miror 2025 $50,000
COUNTY FORCES STRUCTURES = F400,000
Fiush River 23132 Push River Structure Replacement Lacal | Major | 2025 1,000,000
COMNTRACTED STRUCTURES =|  $1,000,000
TOTAL STRUCTURES =|  $1,400,000
32 ComeliTower 352 - 36 Comelll2 Tawer - East Strusture - Maple B Branch B Cualwert Lacal Miror 2026 +30.000
32 ComeliTower C32 - 36 CornelllZ Taw er - West Structure - Maple B Branch Bz Cualuert Lacal Miror 2026 $30.000
‘wheatland 30851 Wheatlnd Twp - Buffalo Creek Trib. Biow Culuert Local Major 2026 $70,000
Howes 16{21Hew ez - Maple B Branch Bz Cualuert Lacal Miror 2026 $70.000
COUNTY FORCES STRUCTURES = $300,000
Coarmel 10MS Carnell - Or 46 Bz Cualuert Lacal Major 2026 $300,000
Coarmel 15/22 Cormeell - Or. 46 Bz Cualuert Lacal Major 2026 $300,000
Tower 213 Tower Twp on Maple River Structure Feplacement Local Major 2026 +350,000
10 | Baymond & Mapleton A0 - 34 Raymond!3 Mapletar - Dr 14 Bridge Replacement Local Major 2026 400,000
Harwood 23Harwood Twp - Push River Bridge Replacement Local Major 2026 +300,000
B Cliftan CE - 15122 Clifton Township - Maple River Bridge Replacement Local Major 2026 $1,250,000
CONTRACTED STRUCTURES =| 42,300,000
TOTAL STRUCTURES =| 43,200,000
5% EAR COUNTY FORCES STRUCTURES =|  #1,850,000
5% EAR CONTRACTED STRUCTURE TOTAL = $14,910,000
SYEAR STRUCTURE TOTAL =| #16,760,000
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2022-2026 Revenues vs Project Costs

Table 8 illustrates the revenue stream and estimated costs of the 2022-2026 Plan. Appendix 2 and 3

illustrate the proposed capital improvements over the 2022-2026 period.

Table & - Revenue vs. Project Costs

Revenue Description 2022 2023 2024 2025 2026
Property Tax $10,000,000 | $10,200,000 | $10,404,000 | $10,612,080 | $10,824,322
Highway Distribution Tax | $8,364,000 | 58,531,280 | $8701,906 | 58875944 | $9,053463
Prairie Dog Funding Bill 0 $3,500,000 | $3,500,000 | $3,500,000 | $3,500,000
Other 0 0 0 0 0
Total Revenues $18,041,622 | $22,231,280 | $22,605,906 | $22,998,024 | $23,377,794
Fed | Aid High
Faeral Al Hgnhway $1,000,000 | $1,020,000 | $1,040,400 | 51,061,208 | $1,082,432
Funding
Federal Aid Bridge Funding | $1,000,000 | 51,020,000 | $1,040,400 | 51,061,208 | $1,082432
Total R & Fed |
;da FVENUES S Peaeral | s20,041,622 | $24,271,280 | $24,686,706 | $25,110,440 | $25,542,649

1
Total Operating Cost (not
including Road/Bridge $6,000,000 | 56,060,000 | $6,120,600 | $6,181,806 | 56,243,624
Projects)
Total Available

otal Available for $14,041,622 | $18,211,220 | $18,566,106 | $18,928,634 | $19,299,024
Rood/Bridge Projects
Total Highway Project
Costs $4,300,000| $10,800,000| 512,625,000 515,000,000 513,300,000
County Bridge Project Costs|  $6,340,000|  $4,070,000|  $1,750,000|  $1,400,000|  $3,200,000
Chipseal, Crackseal,
Striping, Reshaping,
Subgrade Repair &
Draintile $3512,152| $2,300000| $2,200,000 $3,459885| $2,861,413
Total Project Costs $14,152,152| $17,170,000| $16,575000| $19,859,885| $19,361,413
Differences (Revenues-
Costs) -$110,530| $1,041,280| $1,991,106 -$931,252 -$62,389
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Appendix 1

2022 - 2026
5 Year Capital Improvement Plan
Proposed Highway Projects

2022 2023

2024

2025

2026

I ]
9 20 ToW B I 2
Mg e, _@. =L ——-
) 29 28 2 6 1
! TABLE 5 - PROPOSED HIGHWAY IMPROVEMENTS
Grading & Surfacing 31 3 3 3 @
$7.200,000 Dihinbo &\’5\\,\\ : HWY LOCATION PROJECT TYPE FUNDING | YEAR COST
05 04 | 03 | o2 (01 Arguswl[e %5\\‘\ 6 1o New 6 Hwy 17 to 45th St. & 45th St to 64th Ave S Bituminous Surfacing Local 2022 | $1,200,000
“’% z@‘f— —= 6 Hwy 9 N to Hwy 9 S Subgrade Repair Local 2022 $225,000
8 09 0 12 10 1 12 .
08 ( . B : 9 Hwy 10 to 194 Subgrade Repair Local 2022 $450,000
Overlay ‘ : . A O D‘ 1 9 194 to Durbin Grading & Surfacing Local 2022 $3,100,000
3,200,000 ! i 7|
£8,200) i BERLIN AR q,“,,, 6 ,Il 9 Durbin to Hwy 6 Subgrade Repair Local 2022 $360,000
iR TIMEPR o |19 [P  BWPR 55 20 | 10PN\ TW R | 2 g2 34 Hwy 11 to 129 Subgrade Repair Local 2022 | $1,000,000
________ g 4 State Hwy 18 to Hwy 11 Grading & Surfacing Local 2023 $7,200,000
= - — \ 6 Hwy's 6 & 17 Roundabout & E 1,800' on Hwy 6 Grading & Surfacing Local 2023 $1,000,000
Grading & Surfacing
; N 17 Hwy 17 & 64th Ave S - Roundabout Grading & Surfacin; Local 2023 $2,000,000
$1,000,000 3 /)/ 2 Grading & Surfacing z 2 £
wain, £ $5,200,000 34 State Hwy 18 East through Arthur Grading & Surfacing Local 2023 $600,000
)3 ) 01 05 ( 03 2 01 05 34 Half a Mile East of State 18 to Hwy 11 Subgrade Repair Local 2023 $1,800,000
4 State Hwy 18 to Hwy 11 Overlay Local 2024 $3,200,000
10
6 Sheyenne Diversion to Hwy 17 Mill and Overlay Local 2024 $225,000
1 - -
8 1 5 - 4 | & 5 14 Sheyenne River to 129 Mill and Overla Local 2024 $1,000,000
TowerT O WE R’ BUFFALO" © “WHEAJLAWD' th y
. 16 State Hwy 18 to Davenport Subgrade Repair & Grading Local 2024 $3,200,000
City, T,w.p TWE . WP
T — | L & " - - 17 52nd Ave S Roundabout to Horace & Horace to Hwy 16 Mill and Overlay Local 2024 $1,800,000
0 T T _® n ,- | _,_ 26 Hwy 5 North to State Hwy 18 Mill and Overlay Federal 2024 $2,200,000
1 27 | 260 T 25w—36——p9 28 |
Wheatland 32 State Hwy 18 West through Amenia Grading & Surfacing Local 2024 $1,000,000
@ 3 34 S 6 31 2 34 Hwy 5 to State Hwy 18 Subgrade Repair Local 2024 $1,700,000
" :;a;’g‘: :O%U”aci“g 1 Hwy 4 to Hwy 26 Subgrade Repair Local 2025 | $1,575,000
: sl i pa— @ 5 Wheatland to 194 Grading & Surfacing Local 2025 | $1,700,000
1o 10 ) ( ) T 9 10 11 16 State Hwy 18 to Davenport Bituminous Surfacing Local 2025 $4,000,000
: 26 Barnes Co. Line to ST Hwy 38 Mill and Overlay Local 2025 $1,200,000
I 18 Hu | L\:L 4 1 18 1 HdWES } 13 8 7 G‘ 1L \L 14 26 State Hwy 18 to 129 Mill and Overlay Federal 2025 $2,900,000
r- —— ; p
| 19 ' T,W.P X @ " LW P . s o TWRI, a 19 a0 TWLRE Al 81 Hwy 20 to Hwy 32 Grading & Surfacing Local 2025 | $5,200,000
| Grading & Surfacing o~ 5 Wheatland to 194 Overlay Local 2026 $700,000
@ 30 2 2 2 30 2 28 27 26 2 30 2 27 2 25 29 28 $3,100,000 30 122 }\‘\ 28 27 20 25 ) 2 | — — Prai & ] 6 Barnes Co Line to Hwy 38 Grading & Surfacing Local 2026 $5,400,000
§ Grading & Surfacing Bltumlnous Surfacing Ly g°
1 8 Diirbin 2 : $1,000,000 C Se AN m 10 Hwy 1 to State Hwy 38 Grading & Surfacing Local 2026 $5,400,000
3 34 5 5 34 35 1 34 5 36 33 34 35 6 82 338 4 35 6 3 pUU)
! Embd \ v & 10 State Hwy 38 through Buffalo 1 Mile East Grading & Surfacing Local 2026 $1,800,000
| mbaden = 6
)¢ 05 04 ) ) 6 5 04 03 02 01 )5 V4 ‘ 01 6 05 04 0% - Bk O g:\ 04 03 02 ' 11 Hwy 26 North 6 Miles Subgrade Repair Local 2026 $1,350,000
Lynchbur, :;:%‘:%;Repa" A\ Subgrade Repair Mill and Overlay = Note: Years to be completed are illustrative and subject to change and approved annually and/or as necessary by the Road Advisory Committee.
7 | o8 o3 |#fo | 1 o7 o | 2 oz ghaffee bl (o /-3 ae) S $225,000 2 07 {$225000
e 3 - : 5 ) 8 7 I 3 4 13 18
¥ 750 N 8 | R LBRE DY | 38 WALBUI? VIR & \—*_'A—"D_’D'XI\SON
Alice T1wp ,ém;_TWP-;L4VRLV5RTWPf LﬁwTWR 5 | o 4 p
1 Subgrade 1
1 Repair& | . e \ c e .
) 2 25 30 30 29 28 27 X 26 25 =0 =" g
Tne 3 : Grading \ Drain 36
1 $3,200,000 I \ /- A 31
34 : 5 5 3\ > . = Davenport =
) I i
04 )3 1 02 0 06 -
-1 Biuminous Suracng Cass County Highway Department
00 10 | 11 07 $4,000,000
- | 18
| ' i N A N'DH T 50 o CASS COUNTY '
PORTTAC pEE2HT G'H E'A NDRRF W AT s“o. N  Hickson cotason Benson, W12t0Fl Male?)VtS%é \6\/78
v sl est rargo
WP a1 TWE » ol o TwWh!. i GOVERNMENT 80
£ 2 % ' ‘ 119 | X 2 E _Oxbow Tom S
I rain ’ om sSoucy
2 % 26 9 @ 30 | 2 5 Deputy County Engineer, P.E. (701) 298-2370
N N I)rum 6
2 33 34 35 6 37 4 5 36 : 31 3 32 34 35 g 34 5 ¢ 31 32 o Hi hBlall’ée Laavegd www_casscountynd_gov
_ s el 1ghwa uperintendent :
— (46} 46 ghway sup highway@casscountynd.gov
Enderlin map updated July 2021
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Appendix 2

2022 -2026
5 Year Capital Improvement Plan
Proposed Structure Projects

2022 2023 2024 2025 2026

@

Major Structure

)

O

O]

Minor Structure e <] o <] e
TABLE 7 - PROPOSED BRIDGE IMPROVEMENTS
HWY LOCATION PROJECT TYPE FUNDING STRUCTURE YEAR COST
TYPE
9/10 Gardner Twp - North Cass WRD - Drain 23 Box Culvert Local Major 2022 $90,000
33/34 Howes - Maple R Branch Box Culvert Local Minor 2022 $70,000
19/20 Bell - S. Branch of EIm River Box Culvert Local Major 2022 $150,000
25/26 Kinyon Township - Drain 19 Box Culvert Local Minor 2022 $70,000
3/10 Clifton Township on Maple River Box Culvert Local Minor 2022 $700,000
28/33 Lake Twp - MRWRD - Drain 46 Box Culvert Local Major 2022 $300,000
31-32 Harwood Twp - Lower Branch of the Rush River Box Culvert Local Major 2022 $130,000
2 Raymond - 36 Berlin Twps - Lower Branch of the Rush River Box Culvert Local Major 2022 $130,000
13/24 Stanley Township - Wild Rice River Bridge Removal Local Major 2022 $100,000
28/29 Maple River Twp - Maple River Low Water Crossing Federal Major 2022 $2,300,000
15 C15 - 8/9 Mapleton Township on Drain 14 Bridge Replacement Local Major 2022 $2,300,000
4/5 EmpireTownship on Tributary of the Rush River Box Culvert Local Minor 2023 $60,000
16 C16 - 5/8 Pontiac Twp - Tributary of the Maple River Box Culvert Local Minor 2023 $100,000
5/6 Pontiac Twp - Tributary of the Maple River Box Culvert Local Minor 2023 $100,000
5] C5 - 34/35 Gill Twp Culvert Replacement Local Minor 2023 $80,000
6 C6 - 6 Stanley/32 Barnes Twps - Sheyenne River Bridge Replacement Local Major 2023 $1,000,000
30/31 Normanna Twp - Drain 34 Box Culvert Local Minor 2023 $100,000
17 C17 - 5/6 Stanley Twp - Sheyenne River Box Culvert Local Major 2023 $2,300,000
1 Everest/6 Durbin Townships - Swan Creek Box Culvert Local Major 2023 $330,000
25/26 Howes Twp Box Culvert Local Minor 2024 $70,000
11/12 N Wheatland Twp Box Culvert Local Major 2024 $120,000
11/12 S Wheatland Twp Box Culvert Local Major 2024 $120,000
3 Wheatland/35 Empire Box Culvert Local Major 2024 $120,000
32 C32-22/27 Amenia Twp - Rush River Bridge Replacement Local Major 2024 $1,000,000
34/35 Tower Township on Maple River Box Culvert Local Major 2024 $320,000
33/34 Hunter Twp - EIm River Trib. Box Culvert Local Minor 2025 $120,000
1/2 Kinyon Drain 16 Box Culvert Local Minor 2025 $100,000
21/22 Hunter Box Culvert Local Major 2025 $100,000
23/26 Highland Box Culvert Local Minor 2025 $80,000
29/32 Rush River Structure Replacement Local Major 2025 $1,000,000
32 C32 - 36 Cornell/2 Tower - East Structure - Maple R Branch Box Culvert Local Minor 2026 $80,000
32 C32 - 36 Cornell/2 Tower - West Structure - Maple R Branch Box Culvert Local Minor 2026 $80,000
30/31 Wheatlnd Twp - Buffalo Creek Trib. Box Culvert Local Major 2026 $70,000
16/21 Howes - Maple R Branch Box Culvert Local Minor 2026 $70,000
10/15 Cornell - Dr 46 Box Culvert Local Major 2026 $300,000
15/22 Cornell - Dr. 46 Box Culvert Local Major 2026 $300,000
2/3 Tower Twp on Maple River Structure Replacement Local Major 2026 $350,000
10 C10 - 34 Raymond/3 Mapleton - Dr 14 Bridge Replacement Local Major 2026 $400,000
29 Harwood Twp - Rush River Bridge Replacement Local Major 2026 $300,000
6 C6 - 15/22 Clifton Township - Maple River Bridge Replacement Local Major 2026 $1,250,000

Note: Years to be completed are illustrative and subject to change and approved annually and/or as necessary by the Road Advisory Committee.
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Appendix 3
(ig)
H U°N T°E R B°E L"L g =
S Wh ke T o ® Pavement Condition Index (PCI)
2017 Testing Results
@ Drain 41 @ i I
1 Drain 24C Drain 24 &
1 \ Y/ e POoOr
ARTHUREEY & GUNKEL 1ARDN el o s ER
TW2R  arthur T, W P ! TTWR | = Q T.W B :
U (o | o [ | Mo | o] ----- 52 == [F3ir
1
| @
Qe} prain 294 @ ®) Dpain 29 @“‘\l  — Good
1 A\ \A " S
® 1 =@ 2 JRgusyille o |
' —r ol ____{&_@_:
| === Very Good
A ME NI A R'U S"H B ER Ll NI/ \RFWOQD
T, W £ _Ambnia RV E R ,,T W, P d :
e e T - i PCI Paved Miles | % of Paved Miles
1] not measured/unknown 1.81 0.58%
=< 2N Poor 0 0%
g & B ot PCIO - 65
1? 8 River - o
AN D CRSSEL]I N HARMONY °l ek AYMO NE H Fair 6.94 2.23%
P T, WP T, WP . s PCI 66 - 80
_________ o Tidal = A Good 149.85 48.19%
Wheatland B ¥ 5 e ‘B P PCI 81 -90
e 8y c/;gg’ellt o e Mapletong Very Good 152.33 48.99%
=k 23 WS PCI 91 - 100
@il ¢\ E R JT £ oelBh 1IN Total Paved Miles: 310.93
T.W R B T, W,P . 8 T, WP
Average PCI*: 90.95
i < *prorated per length
Durbin
g ol (8) L v~ Pavement Evaluation completed by American Engineering Testing in 2017.
@ The evaluation consisted of deflection testing with a Model 8002E Dynatest
Chaffee 8 Lynchburg 1 Falling Weight Deflectometer. Pavement surface condition assessment
2 (90) 8B B0 a0 R _I_@ ______________ t--—-@--- ST based on the Pavement Condition Index (PCI) method developed by the Army
€LYFTON @ Bt | pRE D WAPBURE ma p'LE DB RSO N AR R'E N a8 S TA NL Corps of Engineers. The resulting data is analyzed to evaluate the structural
@m Wop #H Alice ., @ T WP : RILVER ~Tlwp 1T we - I T W R o B} and surface condition of the existing pavements on the tested road segments.
2 I . gt ' a"":r _____ =
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' : 3 s
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Appendix 4

Highway Load Capacity

1
~ 1 1 . -
3‘\29\ 2 25 | 30 | 29 | 28 | 27 26 | 25 | 30 29 | 28 27 6 | 25 | 30 | 29 | 28
I , Drain 32
1
: 3 | 31 | 32 | 33 | 34 /35 | 36 | 3gMw32 33 34 P 36 | 31 | 32 | 33
- WRP)BIB ) EE» 3 ) — — ))@ »HsS)
o1 | 06 | 05 | 04 03| 02 01 | 06 @os | 04 | 03 | ON > 6 05 | 04 03 | 02
! : Drain 41 DraiNg dard)ner i
— I
2 o7 o8 | 09 10 | 11 | 12 o7 Wos | 09 | 10 | 11&P12 | o7 08 09 10 11 )12
Drain 24C Drain 24 Tons/ﬂ le
#1815 N KE [ 18 | 17,0 16a J54 14 ‘m
_@ U”N E L prainzs W IS E'R 1
e
_______ = I
ws@ 0 BWER a5l W P rthur © 2o WP 5 9 I— 19 20 ToW B2 | 23 | o4
2rainge o o = - Y
o | R T 1 . 3 (worst)
30 g 29 (28 27 26 25 Q30 s |30 | 29 28 27 | 26 | 25 | 30 @2 | 28 27 | 26 | 250 30 | 29 | 28 27 | 26 25
I 1
31 a3 34 35 36 o3 6 31 32 | 33 | 34 35 36 31 32 033 34 | 35 36 W31 | 32 | 33 34 33@6
1 Drain 294 Drain 29 &
! rnss Sy o 4
06 | 05 | 047203 | 02 | 01{3896 o1 | o6 | 05 | 04 | 03 | 02 | o1 | o6 @05 | 04 | 03 | 02 [NOi rgusvme o2 1o
. o
Q+-----+----- o e Y ——(( J%_ > & i
07 o8 | J09  fo | 11 | 12 X 12 | o7 | 08 |09 10 | 11 | 12| or®os 09 10 | 11 2 0 11| 12
1 .XA{ R B Drain 30 I ° 5
s 1 5] 1 1 813 18 7 0 / 16 1 13 1 3 7 4 5 4 3 18 17, 164 15 14 13 18 7 7 5 w3
1 FORNJELES™ 8 T Ky Bg \\ws 18 |1 [\° priSRy E 399,18 A MCE N°| A4 ?é\y{ 7 RWUIS™H 1 18 B E%R LI N 3 W00 0y
§ Drain 65
| N 1 . > ;rain :
19 ] 20 LW | 5% o 9l TTWRE 2 aa\“\w(a, o WP 123 | 24 | 19 20 LW R AI‘+ 1a s m/ EBR TW P o | 1o B2 TWR 5 o e TW B 2 i
\ }-————-@————“——-— DI ) )} PW)Y ¥ DI A o o o o - - e RIver (o7 6
3 29 | 28 | 27 | 26 | 25 | 30 Q29 | 28 27 W o6 253029 | 28 | 27 0 26 | 25 | 30 | 20 | 28 | 27 56N | 30 29 | 28 |72 26 | 25 | 30 M 29 | 28 | 27 | 26 —@-—30_ 29 8 7 | 2 5
1 B sh RiVEx >
QU \
“\Absaraka | SN ) Harwood\§ "
33 F235 | 36 | 31 | 32 | 33 | 34 | 35 W36 | 31 32K 33 | 34 |35 \x\ Rz | 33 34 35 86 31 32 SRR 34
~ \y

Drain 52

01 06 05 04 03 02

12 07 08 09 10 11

® H'ARMO NY

24 19 20 -{1 W ZE 2 20

NSRBI 151,y )

Yapor

Drain Zte,

9

Y10,

S
)
&

32

36

oo o
06 05 04 03 02 01 10 b t
: - €es
v T
12 07 @ 08 09 10 i 12

63
o
o
c
)
=2
z
=

-
.

o2 | bR | |
¥ 3

S B 200 28 | 27 | 26 | 25

36 3

w
o
o0
«

i
w
a
o

Pavement Evaluation completed by American Engineering Testing in 2017.
The evaluation consisted of deflection testing with a Model 8002E Dynatest
Falling Weight Deflectometer. Pavement surface condition assessment
based on the Pavement Condition Index (PCI) method developed by the Army
Corps of Engineers. The resulting data is analyzed to evaluate the structural
and surface condition of the existing pavements on the tested road segments.
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Appendix 5
Paving Projects
Year of Last Project
s (1949
== 1993-1999
: i 2000 - 2006
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Appendix 6

Chip Seal Projects

Year of Last Project

2005 - 2006
2007 - 2010
= 2011-2014
== 2015-2018
2019 - 2020
oo Asphalt - No Chip Seal
o Concrete - No Chip Seal
Year Miles Average PCI per segment
2005 - 2006 9.03 83.8
2007 - 2010 41.62 84.85
2011-2014 71.22 88.25
2015-2018 116.538 93.397
2019 - 2020 26.93 100
Asphalt - No Chip Seal 26.015 100
Concrete - No Chip Seal 19.57 95.14

Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy
Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov
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Appendix 7

Bridges on County Roads:
ND DOT 2019/2020
Bridge Inspection and Appraisal

Bridge Sufficiency Rating

® 50-
60
70
80

90

59.9
69.9
79.9
89.9
100

@ O O @

Sufficiency Rating

Bridge Count

50-59.9 1

60 - 69.9 1

70-79.9 6

80-89.9

12

90-100

68

Average Rating: 94.17

Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy

Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov
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Appendix 8

Bridges on Township Roads:
ND DOT 2019/2020
Bridge Inspection and Appraisal

Bridge Sufficiency Rating

® 37-
50
60
70
80

90

@ O O o e

49.9
59.9
69.9
79.9
89.9
100

Sufficiency Rating

Bridge Count

37-49.9

5

50-599

0

60 - 69.9

8

70-79.9

10

80-89.9

27

90 -100

93

Average Rating: 90.18

Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy
Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov
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Appendix 11

Drain Tile Projects

Year of Last Project

= 2011
= 2012

2014
== 2015

Year Miles

2011 23.07

2012 14.25

2014 7.45

2015 6.2

Total 50.97

Cass County Highway Department

CASS COUNTY

GOVERNMENT

Jason Benson
County Engineer, P.E.

Tom Soucy
Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov




Drain 42

06 06 ). 0 02 06 05 )4 03 /ji‘ \Y -
- : o3| o s | | 3G Appendix 12
) 08 ) 08 9 10 1 1 0 08 | 09 1 12 | 07 08 | 09 )
P D
1 _____ufwi@ ______
: v ST BELUL T  CUKIRYAINY S Koo' L
24 | 1 7§ ter © 0 I V\{;—'P 23 | 2 24 | 19 | 20T ¥ . .
& rain 55 Drain 19
25 30 5“ 28 2 3 2! 28 27 26 25 ) 2! 2 26 25 30 : 29 28 27 26 25 30 29 Subgrade Repalr PrO]ectS
§: i Drain 32
6/ 31 | 34 6 1 2 34 35 3 1 2 £ @ = . ' A\ P
1 | 06 0 61 J\@ ) 4 | 0 02 | o1 ) 5 | o4 0xT0z | 0 o6 W os 04 ”mm ! GardRer © ) 3 02 :
12 )7 8 | 09 10 1 12 7 | 08 0 10 1 12 | ¢ 08 | 0 10 12 07 g 09 10 f@ 12 07 08 | 09 10 " J‘l
Drain 24C Drain 24 ‘
Erie N .
1 18 1 Eﬁim 9 18 W R H R 1 18 G U°N KE L!_L__i G_é_R;D_EI_E_ /)/umz» W i S E R 4 PRE )
2 W\T\\\ 5 B 4 1920 HWR Ar#ur s 20 nBWR 2 |1 20 hWHR ‘ ﬁr“ir‘an 0 ToW R 3 : 24 Year Of LaSt PrOJECt
Ll ISP » | » | = |7 | == [alelalafala) <o =)o ) - == 2011-2012
1 32 3 4 5 \3\ 31 32 :—J 4 1501816 1 2 34 > /mi:}m 3 34 5 6
SR SO0 O DR =—— 2013-2014
97 )8 09 M@H 12 07 @8 09 0 02 10 y;,ly,]1"41) -
S
FORNELL :: 18 7 oky Bl \\\3 18 e MEP IWER:EM 3.2 18| Tp INISEL NP | A % s | 7 Ry (st 4| 3|18 | g peR LS NDA,”,\\ 3 ARAN-G° %Rm: | —— 2015 - 2016
o W L9 L LV ER T TWR 2™ T W P, ,“
——————————— e m\u' &
T INTET> Wik ; =—— 2017-2018
2 | 33 34 35 I3
< el 1
i - === 2019-2020
)7 08 | 09 10 1 I;_l(grth
ver
5 :
fbwérT O W'ER™ 18 ? 2021
~‘o-‘£it¥0 —.L\Ai 23 1§ 20
29 28 27 26 25 30 2 28 27 Zde—3e——0 28 27 ] R 29 < & én -
Wheatland 0 -— 3 £
31 BT 51 g 35| 36 | 81 | 32 | 3 35 | 36 3132 : ;‘;! e Year Gravel Miles | Paved Miles | Total Miles
sl 2011-2012 9.56 0 9.56
IREEIE R BEGE 2013-2014|  15.01 0.75 15.76

2015-2016 20.19 1.8 21.99
2017 - 2018 0 16.28 16.28

30 285 2 2 30 290 28 | 2717 26 35 [ 30 8 | 27 | 2 5 (
2019 - 2020 25.43 6.97 32.4
S| E 32 | 83 | 34 | 35 | 363 32 33 34 35 | 36 031 | 32 | 33| 34 ]3| 3% |31 32
% Embden o 2021 0 2.17 2.17
06 | 05 | 04 %3 o %6 | 05 | 04 —63—+02—01 o6 | 05 04 | ofPo2: 01 | 06 | 05 3
_ : : : e B i ‘ s\ ez N Total 70.19 27.97 98.16
) 8 | 0 | 11 1 ) 8 9 | 16 1 2 ] o o 09 0 mw 07,708 | 09 10 1| 12 | o7 08 o | 10 2 |0 '
AR~~~ L iipahiapias g Sl o - @,
n CLIFTON WALBURG © ™ "MAPLE" & S pEASON © " IWARREN Hﬁacé SITANLEY "
19 o | WWR | 5 0 WWBI 5 5% o RLVER sTRW R 4 9 20 : TWR | 5 2 39 | & hwa ’ il VP Wi ¢
1 S -
| .
30 29 28 27 26 8 27 1 2 25 28
: Warren
1 32 34 5 327 33 40 3500 36 52
|
I 0
¢ 05 | of | 03 | 02 ) o/ | 03 402 | 0 tndi .
________ - 212 Cass County Highway Department
07 | 08 | (09 0o M 08wf 205 | 10 | M 12 i
b — ]|
BV ORTTA t”mm (. H'T 6 '"& &' N*D i W AT S\;O: N 13 ] 7 6 ‘ 1 2 ___R:M_dg_N Coi?li}(l)gn]glen%i?rllals CASS CO' | \ TY WthOFl MalnNI?ngé‘:)v78
19 20 BhWR | 24 19 0 BWR 24 : 19 20 | BWWR : 23 24 0 b D : 9 20 2 22 3 24 119 Zfﬁﬂ Wi ‘ GOVERNMENT estrareo,
. Drain 54y X Tom Souc
0 | 20N\ | 2?2 B | 2 | s 2@% AR : % || = 2 Deputy County Engi¥1eer, P.E. (701) 298-2370
1| 32 34 | 35 377 33 _34 735 36 : 31 | 32 | 33 @ 35 3A hBlame Laavegd www.casscountynd.gov
26} (26) Highway Superintendent highway@casscountynd.gov

= — 6
Enderlin — -t map updated July 2021




Grandin

— Drain 42
| r@ i
06k 05 02| o4 | 06 O 04 | 03 02 | 01 06 04 | 03 02 Qo1 | 06 | 05 | 04 | 03 | 02| O1 | 06 | 05 | 04 psam3 02 |01 06 05 | 04 | 03 | Of
1 129 Drain 16 . 0
)
ond os 11 12 o7 o8 Vos 10 1 2 o7 09 | 10 sz o7 | o8 | 09 10 | 11 12 | 07g8m 08 | 09 1 2 | 07 | 08 | 09 | 10 | 1K
L2l ! el wungy D0 R
1
’ . ; . ) . , b3
18 Bl ] 1 4 1318 17 Iples (15 14 | 13 | 18 17, Tdaell 13 18 | 17 | glép| |15 14 8 Tl 1 14 | 13 | 18 7 I~16 15 | 1 ¢
ROCHESTN(R IPA GE o "HUNTERTY BYE L"L PKINY QN puns® N OB IL'E a
>
wlp TWEB | 19 20 BLWR 5 2 1o T WZER" Hunter © = TWPR | 55 2% 10l FWERE 8 24 | 19 | 20T W P2
1 1 Drain 55 Drain 19
| |
%\I\?‘J\ 28 27 | 26 28 27 | 26 [ 25 30 | 29 | 28 | 27 26 | 25 30 129 | 28 27 6 25 30 29 28
Drain 32
1 - 1
31 : 32 \\‘K 35 33 | 34 35 f36 31 32 | 33 | 34 ¢35 | 36 awm%z 33 | 34 36 | 31 32
Drair
- Com -
o
06 1 05 04 >/ 03 02 04 03 02 01 06 05 04 )3 02 01 06 | 05 04 03 o 04
I ¢ Drain 41 I Drain dard)ner
&
07 : 08 09§ 10 " 09 10 1 12 07 08 09 10 11 12 AL 09 10 ‘w@wz 07 08 09
& Drain 24C Drain 24
s
1 1
18 17 (164 115 14 7 5 1 16 Sp 14 13 | 18 TN B 1 318 17, 16~ A5
T XA|KE A R'T H°U RE ”_@ G UN KE L IGARDNE prainzs W [°S E°R
' o o _______ ey S T S Sl L
ws@ 20 B 23 WP Arthur 0 BWR |23 2 : 0 | BWWPER | 5 19 20 ToW B
Drain 26
1 1 - -
30 1 29 28 27 26 25 30 29 28 27 26 25 30 | 29 28 27 26 29 30 29 28
1 1 >
31 b3 B 34 35 8}“’ 31 32 33 34 35 36 5'@12 33 34 35 36 31 32 33 34 ERN 3
| Drain 294 Drain 29 SN
| 1 .
06 | 05 04 03 02 01 06 05 04 03 02 01 06 | 05 04 03 02 01 rgusvme C 01
_@1 Drain 72 —————iﬁ"-@-l
07 \-08 09 10 " 12 07 08 09 10 11 12 07 08 09 10 1 12 . 03 09 10 12
I Drain 30 ain |
9
8 1 1 & 1413 18 A 15 5~ T3
1 CORNELL S ER LI N ' RW-0°0 D
1 s Dr ”i‘(‘) Drain 65 L
19 | 20 HWER | 550 WP 5T o PN W B |
s { o7
I S er
gefhe Rive!
3 29 | 28 | % | 26 28 27 | 26 ——30_ 29 8 | 27 | 2 5
h Rivex oin 40
Qs (0 1
I ) Harwood R,
31 ka 33 | 34%| /35 33 | 34 35 86 31 30 o 5 136
_ L - (| Drain 52
S
0641 05 | 04 | o3 GE2 01 78I 2 0,1 745 8 03 L@
S i
Prospér 5 L A
07 | 08 | 09 |“10 08" Sy 10 07 §f° 08 3| 09\ . ¥ North
. 5 5 O River
AN I
5 - 5 . 5 = 13 18 17 16 14 >
17 1 14 | 13 g y 3 1 7 6 5 eond
TowerT O W E R 8¢ BUF[[ALO P TWHER RAYMON . 5 :
i Buffalo gl >0 : S
_1,£It TWR o 0 | I|[B | m a1 o0 20 | T WNR M43 24 9 | 20 | A B g 20
oY Yaope RN Reile's s
- M e ) ; o 5
29 | 28 | 27 26 25 #9950 | 20 28| |27 —b+—30——p20 28 27 29 | 28 29 | 28 | 27 g6 | 28 €3 oy 6 2 0 29
Wheatland ' E
: c — w
@ 33 | 34535 | 36 31| 32| 33 35 | 36| 31 | 32 | 33 3 35 36 | 31 |32 2| 33 | & [ 35 | St Rakesd CIP G | RS
0
: 06405 03 |02 | o1 fos o5  oaf]os | 02, o1 "B | 05 | 04 03 J o2 | o1 06 05 N S04y 03 2 U
o~ —~— 10
I 94 =94 D [ 10
107 | 082 09 10 | {11 12 oz 08 09 10 11 122 f o7 08 | 09 [ 10| 11 12 07 08 | 09107 12 10 1 12 07 08 JFreT===4jq o 11 Yo7 08 09 w0 ff 1 é2 o
| "0
1 - : 4 3 R w 1
18 5 y 5 B ] y 13 3 4 |1 18 7 6 i) 1 IEN W
I Uoge e e sy e 7y g owiE g4 3 85 7 @ gt 28 EyERE ]T\ B51 N 3 |\}|p|:3|_ETo‘N S BA NJE S —
r— ) 4
| 20 20 b AP 9 | 20 | HWZRE 3 | 24 19 20 WL PR \2\ RS 24 | 19 | 20 LTWRB 5 ZzF aar go
I X
@so 29 | 285 27 | 26 | 25 30 29 28 27 2 25 Q30 | 29 | 28 | 27 26 | 25 30 29 .28 27 Q26 25
|
il 32 | % 34 | 35 36 31 | 32 33 34 35 36 Q831 |32 |33 3403 |3 |31 32 33 36
1 Embden
06 | 05 04 03 o0F o1 o6 | 05 04 030201 fJo6 05 | 04 oNsWo2: o1 06 05 | 04 |,03 f 02V 01
Chaffee Lynchbur;
07 08 09 #0 M 12 for | o8 | oo | 1| 11 12 o7 o8 ] 1 2 on s s g 10 f 1 12
' e
18 | 1 16 95 4 13adkmis | 17 g1 150 | (14 13§ 18 q 13 18 | 17 pNp 1§ 15 k14
CLIFTON E<L'D'RE D WAWEBUF}G > 118 M'APLE
W Alice Sx v %p w RLVER o»ThW £ 20 (lhoaT WP 2
19 20 1 ﬂ 23 24 19 20 L 25 23 24 - 19 20 T 2 : 23 24 19 20 & 2 8 24 9 Wﬁd Rice * o9
)
4 NE
1 1 \ - oy 26 T35 | 30
30 | 29 | 28 §27 | 26 | 25a4W0 | 29 | 28 | 27 | %6 | 25 30 | 29 | 284 27 j 26 28 30 |[J2HOP 28 26 25 27 \Zb o b T ST
rain 36
1 1 St Benedict O
31 | 32 | 3¢ 34 | 35 | 3 318 32 | 33 | 34+ 35 | 36 031 324 33 _3gmb 38\3 36 34 | 35 | 36 =« Davenport " F 33| 34 36 31
I I A - 5
1 | . . .
06" 05 | o4 | 03 | 02 | 0 IF66 w05 04 03 02 | 01 pos | 05 | @] 03 02| o 03 02 01 05 CEW ¢9J o 06
47
LS ——— g ———— - o I
7 | 5 Y . 1 = 08 | 09 | 1@ 12 foz
07 | 08 |9 | 0 | 11 i f o7, 08 09 w0 1 12 ] 07 o08wf209 | 10 | 1 12 gio 1
e - R
Woods . i8
BT G B NADHE L@ | pler | |N4 13 1% o] mD ANVENDPOR P'L E°A S°A N |
H' G'H L'A N‘D* W AT S0 /XR_D//+ - Hickson
IRANEAR i e LA | LA i M
1 pl ‘
19 | 20 W R 23 24 119 | 20 W | 23 24 23 2 119 | 20 WL 1 23 24 'Oxbow
I D/mn ’/I B 1
30 | 29428 27 26 2 30 | 29 | 28 | 27 6 | 25 27 26 | 2 30 29 | 28 27 126 @5 )
| Drain 60
| = ard 5
33 32 33 34 35 36 | 31 32 33 @ s 36 34 35 36 1 31 32 33 34 35 36
s £ ]
(467

map updated July 2021

Appendix 13

Gravel Stabilization Projects

2016

= 2017

Year of Last Project

Year Miles

2016 11.42

2017 16.55

Total 27.97

Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy

Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov
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Appendix 15

Projected 30 Year Improvements

=== (ravel - Needs Paving/Grading
Gravel - Needs Reshaping
== Paved - Needs Widening
Future County Highway
== Replace Culverts
Type of Miles | Cost/Mile* | Estimated Total
Improvement
Gravel - Needs 43.66 | $1.5 Million | $65.5 Million
Paving/Grading
Gravel - Needs 216.15| $225,000 $48.6 Million
Reshaping
Paved - Needs 90.57 | $1.5 Million | $135.9 Million
Widening
Future County 10.66 | $1.5 Million $16 Million
Highway
Replace Culverts 25.3 $100,000 $2.5 Million
Total: $268.5 Million

*Cost per mile figures represent today's costs
and do not take into account inflation.

Cass County Highway Department
CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

Jason Benson
County Engineer, P.E.

Tom Souc
Deputy County Engi%eer, P.E. (701) 298-2370
Blaine Laaveg

) é www.casscountynd.gov
Highway Superintendent

highway@casscountynd.gov
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Appendix 16

Recommended Pavement Overlay

o 1.5 - 1,75 inch Mill and Overlay
== 1.5-1.75inch Overlay
oo 2 jnch Mill and Overlay

2 inch Overlay
o 2.5 - 2,75 inch Mill and Overlay
== 2.5-2.75inch Overlay
—

3 inch Overlay

Recommended Pavement Overlay* Miles
1.5 - 1.75 inch Mill and Overlay 4.64
1.5 - 1.75 inch Overlay 47.64
2 inch Mill and Overlay 2.57
2 inch Overlay 1.8
2.5 - 2.75 inch Mill and Overlay 0.79
2.5 - 2.75 inch Overlay 9.6
3 inch Overlay 1.03
Total 68.07

* Recommended pavement overlay thickness
needed to achieve a 10 tons/axle road
(from American Engineering 2017 testing results)

Cass County Highway Department
CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

Jason Benson
County Engineer, P.E.

Tom Souc
Deputy County Engi%eer, P.E. (701) 298-2370
Blaine Laaveg

www.casscountynd.gov
Highway Superintendent

highway@casscountynd.gov
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Appendix 17

Age of Highways and Estimated Age
of Culvert Infrastructure

Year of Road Grading - Est. Age of Culverts

mmemw  ynknown/TBD

mmmm 937 -1949

65+ years old
72 - 84 years old

1950 - 1959 62 - 71 years old

1960 - 1969 52 - 61 years old

1970 - 1979 42 - 51 years old

1980 - 1999 22 - 41 years old

== 2000-2019 2 - 21 years old
== 2020- 2021 0 - 1 yearold

Year of Road Grading Miles | % of Mileage

unknown/TBD (65+ years old) [ 148.1 23.23%
1937 - 1949 22.036 3.46%
1950 - 1959 82.883 13.00%
1960 - 1969 102.253 |  16.04%
1970 - 1979 60.368 9.47%
1980 - 1999 111.465| 17.49%
2000 - 2019 98.347 15.43%
2020 - 2021 11.97 1.88%

The age of highways is based upon the year of road grading.
In most cases, the age of culverts is equivalent to the age of highways.

Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy
Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov
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Appendix 19a

2000 - Present

Construction Project History
northeast quadrant

County Structures
cost per structure in this quadrant

Minor

A(2) AM@
A (0) A ()
A (0) A (0)
A (0) A (2)

Major

A (10) A (9)

Removed
A (2)
A (0)
A (0)
A (0)
A (0)

under $100K
$100K - $250K
$250K - $500K
$500K - $1M
over $1M

Projects also occurred on structures currently in Fargo (1) and West Fargo (2) that are displayed in the map
but are not included in the counts above. Since being constructed by Cass County, these 3 structures have

been turned over to those cities.

County Highways
cost per highway in this quadrant

Gravel Paved
I under $100K
Y $100K - $250K
T $250K - $5000K
| $500K - $1M
T — $1M - $5M
- $5M - $10M
mem mmm over $10M
Structure Proj. Type | Proj. Completed| # of Structures | % | Cost
Bridge Removals 2| 205 (139 minor/66 major) N/A $50,286
Bridge Repairs 10| 205 (139 minor/66 major)| 4.88% $432,476
New Bridges 271205 (139 minor/66 major)| 13.17% $18,571,810
Total Bridge: $19,054,572

Road Project Type | Miles Worked On* | Total Miles | % | Cost**
Paved Road Projects 103.56 103.56 100% $49,895,356
Gravel Road Projects 31.1 97.68| 31.84% $4,972,531

Total Road: $54,867,887

Total Bridge & Road: $73,914,949

*Some roads had 2 or more projects on the same segment in the past 20 years. This number only counts those mileages once.
**Projects for school beacons and snow gates on County Highways are not displayed in the map but are included in highway costs. The Hwy
Dept parking lot project is included in the costs for the northeast quadrant.

Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy
Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov
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Appendix 19b

2000 - Present
Construction Project History

southeast quadrant
County Structures
cost per structure in this quadrant
Minor Major Removed
A (150 A (3) X (3) wunder$100K
A 3) A B X (1) $100K-$250K

A
A
A

(0)
(0)
(0)

A (3)
A (2)
A (4)

A (0)
A (0)
A (0)

$250K - $500K
$500K - $1M
over $1M

Projects also occurred on structures currently in Fargo (1) and West Fargo (2) that are displayed in the map
but are not included in the counts above. Since being constructed by Cass County, these 3 structures have
been turned over to those cities.

County Highways
cost per highway in this quadrant
Gravel Paved
I under $100K
Y $100K - $250K
T $250K - $5000K
| $500K - $1M
T — $1M - $5M
- $5M - $10M
mem mmm over $10M
Structure Proj. Type | Proj. Completed| # of Structures | % | Cost
Bridge Removals 4| 135 (85 minor/50 major) N/A $248,392
Bridge Repairs 11| 135 (85 minor/50 major)| 8.15% $982,987
New Bridges 31| 135 (85 minor/50 major)| 22.96% $11,351,541
Total Bridge: $12,582,920

Road Project Type | Miles Worked On* Total Miles | % | Cost**
Paved Road Projects 69.1 69.1 100% $34,158,585
Gravel Road Projects 5.98 68.29| 8.76% $746,100

Total Road: $34,904,685

Total Bridge & Road: $47,495,116

*Some roads had 2 or more projects on the same segment in the past 20 years. This number only counts those mileages once.
**Projects for school beacons and snow gates on County Highways are not displayed in the map but are included in highway costs. The Hwy
Dept parking lot project is included in the costs for the northeast quadrant.

Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy

Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov
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Appendix 19c

2000 - Present
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i Construction Project History
i | southwest quadrant
i ' @ Ca County Structures
VAN 2 = = = - = co&;cnlgrer strlllvﬁ;cjgrre in tgifn g‘i%drant
A (B8 A (B) X (3) under$100K
A A (3) A (10) X (0) $100K-$250K
IIIIIIIIIIIIIIIIII fl G E 2 GILL EYEREST A (1) A (7) & (O) $250K- $500K
TW P T WP A TWP Twe A0 A@D X (0) $500K-$1M
Y A (00 A (2) X (0) over$iM

Projects also occurred on structures currently in Fargo (1) and West Fargo (2) that are displayed in the map
but are not included in the counts above. Since being constructed by Cass County, these 3 structures have
been turned over to those cities.

County Highways
cost per highway in this quadrant

Gravel Paved
I under $100K
Y $100K - $250K
T $250K - $5000K
11 $ 5 00K - $ 1M
T — $1M - $5M
- $5M - $10M
mem mmm over $10M
Structure Proj. Type | Proj. Completed | # of Structures | % | Cost
Bridge Removals 3 89 (36 minor/53 major) N/A $81,204
Bridge Repairs 5 89 (36 minor/53 major)| 5.62% $313,211
New Bridges 35 89 (36 minor/53 major)| 39.3% $8,994,052
Total Bridge: $9,388,468

Road Project Type | Miles Worked On* | Total Miles | % | Cost**
Paved Road Projects 52.5 52.5 100% $27,942,008
Gravel Road Projects 20.98 55.81| 37.6% $2,879,370

Total Road: $30,821,378

Total Bridge & Road: $40,209,846

*Some roads had 2 or more projects on the same segment in the past 20 years. This number only counts those mileages once.
**Projects for school beacons and snow gates on County Highways are not displayed in the map but are included in highway costs. The Hwy
Dept parking lot project is included in the costs for the northeast quadrant.
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Cass County Highway Department

Jason Benson
County Engineer, P.E.

Tom Soucy
Deputy County Engineer, P.E.

Blaine Laaveg
Highway Superintendent

CASS COUNTY

GOVERNMENT

1201 Main Ave. W
West Fargo, ND 58078

(701) 298-2370

www.casscountynd.gov
highway@casscountynd.gov
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Minor Major Removed

A () A B X (1) under$100K
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u r===r====" @ _______ 7 LR = = =7 e T T T ] Structure Proj. Type | Proj. Completed | # of Structures | % | Cost
: Bridge Removals 1| 136 (74 minor/62 major) N/A $9010
: A ! Bridge Repairs 5| 136 (74 minor/62 major)| 3.68% $153,019
: - New Bridges 28| 136 (74 minor/62 major)| 20.59% $5,912,158
____________ Absaraka @1 Total Bridge: $6,074,217
@ Road Project Type | Miles Worked On* | Total Miles | % | Cost**
A Paved Road Projects 83 83 100% $23,744,884
18 Gravel Road Projects 41.23 102.23| 40.33% $7,792,878
Total Road: $31,537,762
W HEAN LA ND CASSELTP N HARMONY Total Bridge & Road: $37,611,979
T W P A TWP TWEP *Some roads had 2 or more projects on the same segment in the past 20 years. This number only counts those mileages once.
YAN **Projects for school beacons and snow gates on County Highways are not displayed in the map but are included in highway costs. The Hwy
Dept parking lot project is included in the costs for the northeast quadrant.
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