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CHAPTER 1.

INTRODUCTION

Incorporated in 1874, Elbert County was named after Samuel Hitt Elbert, the Governor
of the Territory of Colorado from 1873 to 1874. Elbert County encompasses 1,854 square
miles and has one of the fastest growing populations in the country1. The eastern
portion of Elbert County remains rural, whereas the western portion is becoming
increasingly urbanized. A majority of residents in the western part of the County
commute to the Denver-Aurora metropolitan area for work. The Towns of Elizabeth,
Kiowa, and Simla are the only incorporated towns in Elbert County. Other smaller
settlements, such as Agate, Elbert, and Matheson, remain unincorporated.
Elbert County is typical of rural counties along the Front Range located just beyond the
fringe of the large urban areas
of Denver and Colorado
Springs. Travel patterns and
population growth are greatly
affected by the metropolitan
area. Elbert County (specifically
Western Elbert County,
bordered by Douglas County,
Arapahoe County and the City
of Aurora) is experiencing rapid
population growth, a
diminishing rural character, and
increasing transportation
system demands.
Safety and mobility are high priorities for residents of Elbert County. Addressing these
priorities will rely on creating a well-balanced, well-maintained transportation system.
A transportation network functions best when it helps form vital social and economic
connections. This is especially true for Elbert County where distance and a scattered
population make these connections important. Elbert County’s Transportation Master
Plan is essential to planning for Elbert County’s long-term future. It must consider
preserving Elbert County’s desirable rural character and provide strategies that sustain
the high standard of living now enjoyed by Elbert County residents.

1

Based on growth rate during the 1990s. http://www.epodunk.com/cgi-bin/genInfo.php?locIndex=9453
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This West Elbert County Transportation Master Plan addresses these socioeconomic trends
through the planning horizon year of 2030. The plan recommends policy, funding,
roadway development, and multimodal strategies for West Elbert County. This
document provides a summary of the considerable research, analysis, and public
participation that have contributed to the preparation of this plan. This West Elbert
County Transportation Master Plan serves as an integral part of the Elbert County
Master Plan.

1.1

STUDY AREA

Elbert County covers a large area southeast of the Denver region and northeast of the
Colorado Springs region. Typically, a countywide transportation plan would be just
that – countywide. However, because of the of the vast geography of Elbert County and
the current trend of rapid development growth along Elbert County’s northwestern
border, the issues and limitations facing the western half of the County are, and will
continue to be in the foreseeable future, much different than those of the eastern half∗.
As such, this plan focuses on the western half of the County to better address the issues
of critical and imminent concern. Figure 1-1 illustrates the study area for this plan and
shows the regional context of Elbert County’s geography. From this point forward,
“study area” and “County” are used in the context of the study area.

∗

A transportation master plan for Eastern Elbert County will consider a much different socio-economic forecast because of the
sparsely populated land area, the types of employment (and lack of diversity in employment opportunities) in that area and the
paucity of retail or mixed use developments. As distances are greater between points of travel and the road system has even less
connectivity in the eastern part of the County, the transportation planning will differ significantly from that of the western part of
the County. More miles of roadway exist in the east region; most local roads are unpaved. Stakeholders in the eastern region are
anticipated to be long time residents of Elbert County; it is likely many citizen concerns will be different than those voiced by
citizens living in the western portion of the County.
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Figure 1-1.
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CHAPTER 2.

PURPOSE AND GOALS

PURPOSE

2.1

Beautiful, rural Elbert County, ideally situated within an hour’s drive from most
locations within the metropolitan areas of both Denver and Colorado Springs, with
relatively easy and timely access to Denver International Airport, finds itself a desirable
location for new and expanding development, resulting in record growth. The existing
transportation system was built to serve historical rural characteristics of the County.
This system was based on very low density with primarily agricultural uses and
activities. Many of the County roads are substandard from a safety and engineering
perspective and are not suited to serving the higher traffic volumes now experienced in
Elbert County, nor are they suited to the travel patterns of the long distance commuting
of many Elbert County residents.
Why does Elbert County need a plan?
Elbert County is experiencing a population
explosion. Current (2007) population estimates
are slightly more than 24,000. By 2030, the
population is expected to balloon by 170%.
Population
70,000
60,000

P o p u la tio n

50,000
40,000

Quality of life and a vital economy
rely on an efficient, safe,
comprehensive, and coordinated
transportation system that provides
choices for the movement of people
and goods. To provide a high level
of mobility to all segments of the
population, a variety of travel
demands need to be considered
along with various transportation
modes, including vehicular, transit,
pedestrian and bicycle.

30,000

Responding to citizen concerns for
planning and preparing for future
10,000
growth and its associated travel
0
1990 2000 2005 2007 2010 2015 2020 2025 2030 2035
demands, the Elbert County Board
Year
of County Commissioners initiated
U.S. Census and Colorado State Demographics Office
this West Elbert County
Transportation Master Plan. This
plan serves as a long-range (30-year) planning document, considering improvements to
existing roadways, construction of new roadways, and safety improvements. The
planning process includes travel demand forecasting to the year 2035. Both current and
future needs are identified.
20,000
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This document is a compilation of the data collection, analysis, and extensive public
participation that was completed during 2007. This plan serves as a guidance document
for the future roadway system of western Elbert County. It is intended to be a planning
resource for policy makers, citizens, and developers. This West Elbert County
Transportation Master Plan serves as an integral part of the Elbert County Master Plan.
This plan is not intended to be a
detail-oriented document. The
roadway proposals in this
document identify what the
community, County staff, and
elected officials see as solutions to
the existing and future mobility
needs. Future improvements will
come about only after much
evaluation, public participation, and
technical analysis. Specific projects,
roadway designs, and impacts will
be handled on a project by project
basis. The Elbert County Construction Standards and Specifications are the guidelines to be
followed for producing construction documents for specific projects.

2.2

GOALS AND OBJECTIVES

Transportation planning is most effective when it establishes “top down” policy goals
for the transportation system. These goals provide the overall umbrella under which the
transportation system is developed, operated, and maintained. To be most useful, the
goals should be specific enough to guide the development of the plan, but flexible
enough to respond to changing conditions and community implementation policies.
This plan addresses transportation needs, fiduciary constraints, and a vision that is
representative of Elbert County’s community values. The overall policy goals and
objectives for the West Elbert County Transportation Master Plan are described in the box
on the next page.
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Policy Goals and Objectives
The transportation plan should establish a balanced and integrated transportation
system that:
 Promotes safe and efficient travel.
 Considers community values and preserves quality of life.
 Supports good land use and planning policies.
 Is sensitive to environmental concerns.
 Considers multimodal transportation.
 Coordinates with other local and regional transportation plans.
 Seeks public input and endorsement.

The following tasks represent the scope of the extensive qualitative and quantitative
information that was used throughout the process to develop this plan:
 Review of the existing roadway network.
 Review of road and bridge maintenance issues.
 Review of traffic data.
 Review of accident data.
 Preparation of socio-economic forecasts, including subdivision inventory,
employment, and population projections.
 Preparation of traffic forecasts.
 Identification of necessary improvements, including connections, new roads, and
safety concerns.
 Identification of strategies to enhance multimodal opportunities.
 Identification of traffic calming techniques and locations.
 Identification of traffic impacts of three-mile municipal annexations.
 Identification of transportation impacts of any large-scale roadway project.
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 Identification of conceptual costs for improvements.
 Identification of funding strategies.
 Inclusion of public input throughout the process.
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CHAPTER 3.

PUBLIC INVOLVEMENT PROCESS

In 2007, the Elbert County Board of County Commissioners in collaboration with the
Towns of Elizabeth and Kiowa, applied for and were awarded a Colorado Heritage
Planning Grant from the Department of Local Affairs to develop a regional
transportation master plan for the western portion of Elbert County that would:
 Identify existing demographics, traffic volumes, and operating conditions in the
designated region.
 Summarize current travel-shed data with a safety review of accident statistics.
 Forecast socio-economic growth, travel, and operating conditions.
 Identify roadway projects and conceptual costs of these projects.
 Identify requirements for any such transportation infrastructure project proposed in
Elbert County.
 Provide for public involvement and receive public input.
Community involvement and public
input is deemed critical for guiding
public policy decisions in creating a
safe, efficient, multimodal
transportation system for the next 30
years. Transportation master plans
drive a community’s development,
mobility, economic health, and quality
of life. Community participation
insures the creation of a transportation
master plan that reflects the
community vision, addresses citizen
concerns, and builds support for
strategic policy decisions affecting the
community far into the future.
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The process for this plan follows the Transportation Action Model (TAM): A Local Input
Model to Engage Community Transportation Planning. The TAM guidelines and protocol
were published by the Iowa State University Press and have been used in numerous
locations around the country. The model defines a decision-making process that utilizes
public dialogue and technical information to develop transportation solutions. The
model uses a public input committee and a technical committee that are described as
follows:
Public Input Committee
This committee consists of individuals who are interested in keeping the
community engaged in the Transportation Action Model. This committee is
charged with creating public dialogue, identifying transportation issues
and developing citizen endorsed solutions.

Technical Committee
This committee consists of individuals who have the expertise necessary to
assist the planning process. The members of this committee are viewed as
professionals and experts. These individuals provide community
participants with information about community trends and characteristics
and information about the transportation system. The goal for this
committee is to assist community participants to make informed decisions.

In July 2007, a technical task force and a citizen’s outreach task force were created to
prepare for the transportation master planning process. This model is particularly
geared toward communities with varying values and perspectives. This is the case with
Elbert County, a county changing from a rural ranching community to a community
that increasingly expects a blend of rural and urban amenities.
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3.1

TRANSPORTATION ACTION MODEL

The premise of the Transportation Action Model (TAM) is to combine technical
information with a decision-making process. The decision-making process represents
the rural values, while the
technical process addresses specific The Steps of the Transportation Action Model
 Understand socio-economic trends in the
safety, capacity, and mobility
community
needs. The process, by design,
 Assess the current local transportation system
creates public dialogue that
identifies transportation issues and  Identify critical issues
 Create consensus
community supported solutions.
 Envision the future
Successful completion of this
program provides a blueprint for
 Create implementation strategies
local action.
 Recommend funding and policy
considerations

The TAM relies on a series of
general public input meetings. In Elbert County, these public meetings were held at
project milestone dates in three different locations of the study area.

3.2

PUBLIC MEETING OVERVIEW

The first public meeting, held August 16, 2007, focused on
the existing transportation system challenges. This
meeting began with a brief synopsis of the planned public
process and a timeline for the development of the West
Elbert County Transportation Master Plan. Technical
information, such as the County’s transportation needs,
demographic trends, and existing area/regional
transportation plans, were discussed.

Elbert County’s 3 Top
Issues of Concern
 Funding
 Connectivity and
network improvements
 Improvement of
roads/road base

The primary goal of this first meeting was to provide interested citizens with pertinent
information facing the County. Participants worked together to come to consensus on
three top issues of concern for transportation in Elbert County.
The second public meeting held September 17, 2007, focused on creating a community
‘vision’ for Elbert County transportation in 2035. Participants spoke about what they
envisioned as an “ideal” 2035 vision. Beyond recognition of perceived transportation
shortcomings, the vision represents the collective desires of the community while
considering surrounding community elements that affect the transportation system. The
vision is described on the next page.
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Community Vision for Transportation in 2035 for Elbert County
 Major thoroughfares to collect traffic and get traffic moving for longer distances
across the County. North-south and east-west connections will alleviate traffic on
SH 86.
 A high speed bypass of SH 86 around Elizabeth.
 Hazardous material routed around towns rather than through neighborhoods.
 Park-and-rides located throughout the County, as well as transit service including
light rail (to Parker and Franktown), with bus service that connects to light rail.
 Seniors and special needs populations will have transportation options.
 Pedestrian, bicycle, and horse trails with inter-connectivity included within
developments.
 Parkway-style streets rather than the traditional highway design, with streetscape
amenities that represent the rural nature of the community.
 Access to a thoroughfare within a mile of approved communities.
 Cluster developments with large areas of open space between developments will
maintain character.
 Commercial, retail, and community services in logical locations; thus retaining
revenue within Elbert County.
 Better employment opportunities will exist within the County.
 More schools built within neighborhoods and within walking distances.
 Roads built with state-of-the-art technology including sewer, water, and utility
conduit within the right-of-way easement. Central water and sewer connections
considered during the development process and planned appropriately. Planning
will be ahead of growth and plans will be well published and communicated.
 Senior centers and services incorporated within the planned communities and
neighborhood, allowing people to be lifelong residents of Elbert County.
 Emergency centers strategically located.
 Community colleges located within the County, which will have the effect of
creating jobs and small businesses within the community.
 Colorado’s premier equestrian county with an extensive horse trails system. The rural
way of life is preserved and valued, embracing a slower pace, 4-H, and elbow room.
 Preserved wildlife corridors making Elbert County an eco-tourism destination.
 Property rights consideration for landowners, and creative ways to compensate
landowners for land.
 No congestion because Elbert County citizens and policy makers were thoughtful in
how they planned for the future.
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At the public meeting held on October 29, 2007, a community vision statement was
crafted. Implementation goals were set, and policy recommendations were created.
These goals and recommendations are detailed in Chapter 8.
Community Vision Statement
Provide an efficient and well-maintained multimodal transportation system
that complements and enhances an adopted land use plan, emphasizes
public safety and efficient mobility, identifies roadway network
improvements, encourages economic vitality, and respects and fosters the
rural quality of life so important to Elbert County residents.

3.3

ISSUES COMMITTEES MEETINGS

At the first public meeting, four distinct “issues” committees were formed with selfselected citizens comprising the membership. These volunteers participated in lengthy
discussions at numerous meetings focusing on Funding Challenges, Road Connections
and Network Improvements, Road Base and Infrastructure Improvements, and Policy
Recommendations. Their charge was to define the problems related to each of the
issues, analyze the current situation, identify influencing factors, and brainstorm
strategies to reach the desired outcomes. Their goal and policy recommendations are
found in Chapter 8.

3.4

CITIZEN SURVEYS

Citizen survey forms were available at all the
public meetings and at the County
administration building throughout the
process. (See Appendix A for the survey
questionnaire sheet). While the survey was not
intended to be statistically significant, it
provides anecdotal information that gives
insight into the people who participated in the
process, where they live within Elbert County,
how long they have lived in Elbert County, and
which transportation issues have the greatest
effect on their families. Approximately 200
people completed the survey.
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Reference and Resource Materials Given to Citizens Committees
 A pamphlet commissioned by the Colorado Department of Transportation entitled
Transportation Revenue Options Study
 The Colorado Department of Transportation Estimated FY 2007-2008 Financing SystemDistribution by investment categories
 The 2008-13 STIP Project Priority Programming Process for Elbert County listing CDOT
accomplishments and major project updates
 A listing of possible funding sources for local transportation projects
 The Colorado Department of Transportation Estimated FY 2007-2008 Financing SystemDistribution by investment categories
 Asphalt costs
 Gravel Comparison Trip Time to Cost
 Elbert County Road Totals – August 2007
 Existing Intergovernmental Agreements (IGAs) with Douglas County, Arapahoe County,
Town of Elizabeth, Town of Kiowa.
 Overview of the 1041 Powers (HB74-1041)
 Overview of the Intermodal Surface Transportation Efficiency Acts (ISTEA)
 Colorado State Statute pertaining to the adoption of master plans (CRS §30-28-106)

West Elbert County Transportation Master Plan
September 2008

Public Involvement Process

3-6

The survey results are displayed in Figure 3-1 through Figure 3-7.
Figure 3-1.

Place of Residence

Where do you live?

Town of Elizabeth
10%

3%

Town of Kiowa

40%
Unincorporated Elbert
County
43%
4%

Other
Subdivision

The majority of the survey respondents live in unincorporated Elbert County or in a
subdivision; with just 13% living in either Elizabeth or Kiowa.

Figure 3-2.

Years in Elbert County

How long have you lived in Elbert County?

2%
3%3%
7%
0-10 Years
11-20 Years
21-30 Years
20%

31-40 Years
65%

41-50 Years
51-100 Years

A total of 85% of the survey respondents have lived in Elbert County less than 20
years.
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Figure 3-3.

Employment

Where do you work?
45
40
35
30
25
20
15
10
5
0

40

26
17

15

14

12
7

Pa
rk
er

d
Re
tir
e

Ho
m
e

To
nc
w
n
or
of
po
Ki
ra
ow
te
d
a
El
be
rt
C
ou
nt
y

Un
i

To
w

n

of

El

iza
be
th

ar
ea
M
et
ro

ar
ea
Sp
r in
gs

M
et
ro
o

De
nv
er
Co
lo
ra
d

O
th
er

5

3

Forty survey respondents reported that their place of work is the Denver metropolitan area,
and just three worked in Colorado Springs. A relatively high number of respondents (26)
worked at home.

Figure 3-4.

Carpooling

Do you carpool?

Yes
8%

Yes
No

No
92%

The vast majority of survey respondents do not carpool.
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Figure 3-5.

Telecommute

Yes
32%
Yes
No
No
68%

About one-third of survey respondents reported telecommuting at least occasionally.

Figure 3-6.

Public Transit

If public transit were available in Elbert County
would you use it to:

26%

Commute to
Denver/Colorado Springs
Travel within Elbert County
57%
Other

17%

If public transit service were provided, most would use it for commuting to the metropolitan
areas.
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Figure 3-7.

Issues

Transportation Issues

Weather related road
problems
Quality/condition of roads
Safety of school buses/bus
stops

4% 2%
6%

21%

Traffic flow/congestion

6%

Inadequate E-W and N-S
road network

7%

Bicycle/pedestrian routes
Equine safety

9%

20%
Transportation needs for
rural health care provision
12%

Accessibility to transit
13%
Other

Regarding transportation issues in Elbert County, survey respondents most
frequently identified weather conditions or road maintenance conditions. Safety of
school buses and traffic congestion were also commonly identified.
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CHAPTER 4.

EXISTING CONDITIONS

An inventory was conducted of the following existing conditions:
 Roadways (road and bridge conditions, traffic volumes, safety, missing links,
connectivity and regional access).
 Public or quasi-public transportation (public transit, special transit, school bus
routes, emergency services routes).
 Non-motorized transportation (bicycle pathways, pedestrian trails, equestrian
trails).
 Land use and population.
 Plans of other agencies and jurisdictions.

4.1

EXISTING ROADWAY SYSTEM

The Elbert County roadway network was designed to serve rural and regional needs
based on typical rural development of low-density and long distances between
population centers. Arterial and local roads were constructed in conjunction with lowdensity development patterns. This development pattern resulted in a disjointed
roadway network that has connectivity gaps and areas of less-than-satisfactory safety.
Roadways in the historic towns of Elizabeth, Kiowa, and Elbert are aligned in a grid
pattern with small blocks. Much of the recent growth, which has occurred in the
northwest section of the County, is
reflective of post-World War II
subdivision design. That is, few of the
streets are designed as through-streets,
rather, there are curving roads and culde-sacs. This design contributes to a lack
of route options, as few connections
exist both north/south and east/west.
Elbert County’s ability to construct new
roads or make improvements to existing
roads is severely fiscally constrained. A
majority of the County’s road and
bridge budget is currently used for
maintenance and repair of existing roads, rather than enhancing the existing network
system.
West Elbert County Transportation Master Plan
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Somewhat unique to Elbert County is the effort spent maintaining unpaved roads.
Unpaved roads are economically logical when traffic volumes are very low. As the
traffic on these roads has increased, the cost of maintenance and upkeep has surpassed
the availability of crews and dollars. In the interim, between being resurfaced and
repaired, serious safety conditions exist as the road becomes rutted, wash boarded, and
uneven. Soft, muddy shoulders are a safety hazard, and excessive dust clouds can
obscure driver visibility. The poor road conditions of unpaved roads are exacerbated by
severe weather conditions.
To quantify the amount of the roadway system that is currently paved and unpaved,
roadway centerline data was obtained from Elbert County. As summarized in Table
4-1, approximately 80 percent, or 740 miles, of the roadway centerline mileage in the
study area is classified as unpaved
Table 4-1.
Existing Roadway Classification
roads.
Classification

Paved Miles

Unpaved Miles

Based on geographical conditions in
Total
170
740
Percentage
21%
79%
Elbert County, the experience of the
Source: Elbert County
County road and bridge crews, and
guidelines of neighboring counties, a road with more than 200 vehicles on an average
weekday should be paved. Approximately 138 miles of unpaved road in Elbert County
currently carry more than 200 vehicles per day. These routes have been identified as
critically needing pavement as soon as financially possible. Road paving will be
prioritized according to traffic volume and classification of the road. Figure 4-1 displays
the paved and unpaved roads in Elbert County.
Figure 4-1 also highlights the connections between the study area and the surrounding
area. These connections are limited in number, and are critical for residents commuting
to work on a daily basis to the Denver and Colorado Springs metropolitan areas. The
surrounding counties also provide medical, commercial, and retail services to Elbert
County residents.
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Figure 4-1.
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What existing issues were
identified for Elbert
County?
Road Conditions – Many
unpaved roads need
improvement to their base
some of which was put
down twenty years ago.
Approximately 138 miles
now need paving because
of increased vehicle use.
Road Connectivity –There
are significant gaps in the
existing roadway network
and a need for connectivity
between developments.
Transportation
Improvements Funding –
Increasing costs for
improvements and
maintenance are not
adequately funded.

Beyond classifying roads as either paved or unpaved,
assigning a roadway classification is important for the
purposes of planning future right-of-way, access
standards, and design standards. The primary function
of a roadway is to provide either a high level of
mobility or to provide a high level of accessibility.
Primary determinants of functional classification are
length of trip, average travel speed, frequency of access
points, and continuity. Traffic volumes do not by
themselves determine roadway function. The hierarchy
used for Elbert County is:
 Local Roads
 Collectors
 Minor Arterials
 Major Arterials

The different functional classifications of streets reflect
the trade-off between mobility and access. Local roads,
those roads within neighborhoods and commercial
areas, provide virtually unlimited access to private
properties. Collectors provide frequent land access but
are typically interconnected and continuous within
communities. Arterial streets typically serve major
traffic movements for travel between major points.
Arterials function primarily to move travelers through a community, thus access
should be limited to safely and efficiently accommodate traffic. Figure 4-2 illustrates the
existing roadway hierarchy identified for Elbert County.
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Figure 4-2.
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What is a “structurally
deficient” bridge?
Bridges are classified as
“structurally deficient” if
they have a general
condition rating for the
deck, superstructure,
substructure or culvert as
“poor” (4 or less).
Examples of poor
condition include
corrosion that has
caused significant
section loss of steel
support members,
movement of
substructures, or
advanced cracking and
deterioration in concrete
bridge decks.
The fact that a bridge is
structurally deficient does
not imply that it is unsafe.
While there is not an
imminent safety concern,
a structurally deficient
bridge typically needs
short-term maintenance
and repair before
eventual rehabilitation or
replacement to address
deficiencies.

4.2

EXISTING BRIDGE CONDITIONS

Conditions on America’s surface transportation systems –
roads, highways and bridges are deteriorating. In some
cases, the physical infrastructure itself is showing signs of
age. Nationally, more scrutiny has been placed on the
condition of bridges.
Elbert County has a significant number of aging bridges
and culverts. They were inventoried in 2007 during a
countywide evaluation of Elbert County bridges prepared
by Lonco, Inc. for CDOT. This Bridge Inventory evaluated
the safety of the bridges and provided the County a
planning and programming tool for long-term
improvements.
Two of the most common metrics in the report for
evaluating the condition of bridges are the Sufficiency
Rating and Classification. These measures can be used to
determine if the bridge is structurally deficient,
functionally obsolete, or in need of urgent repairs.
Definitions of structurally deficient and functionally
obsolete are in the accompanying boxes.

Review of the Bridge Inventory
for Elbert County illustrated
some urgent repair and
maintenance needs; however,
none of these needs are within
the current study area of the
western portion of the County.
The most urgent needs were found in the areas east of the
study area. Future funding and studies will need to identify
how to address the bridge replacement and maintenance
needs identified by the Lonco evaluation.
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What is a
“functionally
obsolete” bridge?
A functionally
obsolete bridge is one
that was built to
standards that do not
meet the minimum
federal clearance
requirements for a
new bridge. These
bridges are not
automatically rated as
structurally deficient,
nor are they inherently
unsafe.
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4.3

ENVIRONMENTAL CONDITIONS

An environmental overview was
conducted for this Transportation
Master Plan. The purpose of this
review was to identify areas or
elements where projects could
encounter fatal flaws or major
obstacles as they progress from the
planning to the implementation stage.
The environmental elements
considered include:
 Farmland
 Environmental Justice
 Schools

Why are Environmental Elements
Important?
Environmental science is an interdisciplinary
science overlapping the Natural sciences,
Engineering sciences and Social sciences.
Professionals involved in this work influence
transportation decisions and many other
aspects of the built environment. Generally
the considerations are broad, considering
pollution, impact on biodiversity, sustainability,
and degradation of the environment related
to human activities. Increasingly, the public
expectation is for projects to consider, and be
conscience of, long-term environmental
impacts.

 Parks and Recreation Facilities
 Cultural Resources
 Historic Properties
 Parks and Recreational Properties
 Vegetation, Wildlife, Threatened, Endangered,
or Sensitive Species
 Floodplains
 Wild and Scenic Rivers
 Hazardous Materials
 Water Resources and Water Quality
 Wetlands
No major environmental impacts were
identified that could potentially impact
the direction of future transportation
projects. Identified Environmental
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concerns are shown on Figure 4-3 and a more in-depth summary is in Appendix B. As
specific transportation improvement projects are pursued, they may require a more
focused environmental analysis. For example, in West Elbert County there are
occurrences of protected wildlife and plant species, including the Preble’s Meadow
Jumping Mouse. After a site study for a specific transportation improvement project
and coordination with the U.S. Fish and Wildlife Service, appropriate mitigation
measures may be identified.

Key Environmental Issues
 Generally, no significant environmental elements were found in the study area.
 The area near the unincorporated Town of Elbert has the highest number of
registered historic sites, though such sites likely exist in Elizabeth and Kiowa that
are not registered.
 The southwestern portion of the study area contains the most biodiversity.
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Figure 4-3.
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4.4

EXISTING LAND USE

Elbert County includes a variety of land uses ranging from agricultural to commercial.
Some retail, manufacturing, and other businesses exist within the County boundaries,
but are concentrated in Kiowa and Elizabeth.
The existing land uses within Elbert County are summarized below:
Agricultural/Ranching: This is the most
predominant land use in the County. Lands
characterized by this land use designation include
open space, forest, general farming, ranching, and
agricultural-related uses.
Institutional: This designation includes schools,
public facilities, and churches. Public and
governmental uses are generally located in Kiowa
and Elizabeth. Public schools are located throughout the County and are managed by
the school districts.
Non-residential: This designation includes retail, commercial, industrial, and utilities.
Non-residential uses make up a small portion of the total land area in Elbert County.
Much of this land use within the study area is concentrated near Kiowa and Elizabeth.
Residential: Low-density residential uses are
the most prevalent land use within the study
area. Residential development currently
consists of single-family dwelling units. New
residential development is most rapidly
occurring in the northwestern section of the
County. From a traffic standpoint, Elbert
County faces increased transportation
infrastructure needs because of the
predominance of this type of land use.
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Key Land Use Issues
 The prevalent land use in the study area is low-density residential. Currently, Elbert
County planners are proposing an updated Comprehensive Plan that will consider
a variety of housing options that are compatible with and complement the existing
rural character of the County while making transportation improvements more
economical on a per residence basis.
 Currently, the County lacks a variety of retail services, particularly in the northwest

corner. Strategic planning for these types of land uses is encouraged for future
economic benefits and the reduction of driving distances for basic household
goods and services.

4.5

SAFETY

Safety is an important consideration in the design and operation of streets and
highways. Transportation engineers and planners, in combination with law
enforcement officials, are continually working to ensure that street and highway
systems are designed and operated so that accident rates are as low as possible.
Many factors contribute to the safety of a roadway. The most common safety factors
include:
 Roadway Design
 Signage
 Driver Profile/Behavior
 Average Daily Traffic
 Weather
These factors can be influenced by active and/or passive measures. Roadway design
and signage can be directly influenced with active measures, such as reconstruction.
Change in driver behavior or education on weather conditions are passive safety
measures.
One of the first steps in addressing safety issues is to identify problem issues and
locations. While Elbert County does not maintain a systemized database of accidents on
County roads, CDOT manages accident data for state routes. CDOT’s reporting system
includes an indexing of accident type, location, time of day, weather conditions, etc.
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Within the study area, SH 86 is under CDOT’s jurisdiction. Accident data was analyzed
for this corridor.
The CDOT accident data for SH 86 was collected
and analyzed for the 2002 to 2004 two-year period,
the most recent data available. Several key findings
can be extracted from the accident data. These are:
 A relatively high portion of the accidents involve
wildlife.
 Elizabeth and Kiowa have a high percentage of
encounters classified as rear-end accidents, but
this is common in town environments.
 Turning conflicts also predominate in vehicular accidents.
A summary of this accident data is shown on Figure 4-4.
Key Safety Issues
 During the winter months, many roadways become very treacherous and
dangerous. Paving many of the roads and implementing a snow clearing program
should be a priority.
 Many of the roadways do not have a consistent width, grade, or curvature design.
These issues should be addressed.

 Street signage throughout the County is sparse. Street names, caution areas,

speed limits, school zones, etc., need to be clearly and strategically identified.
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Figure 4-4.
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4.6

EXISTING TRAVEL PATTERNS

Understanding travel
What do the travel patterns in Elbert County mean
patterns of County residents
for transportation planning?
is important in determining
 The highest traffic volumes are on the fringe of the
areas in need of
County. These areas present the greatest planning
improvement. The U.S.
challenge.
Census Bureau provides
work trip travel information  Congestion outside the jurisdiction of Elbert County
will affect County commuters. Inter-governmental
for all counties in the nation
agreements can address these issues.
in the U.S. Census Bureau
 Many travelers are making long-distance trips and
‘Journey to Work’ profiles.
spending a larger portion of their day on the road.
Work trips are a critical trip
for individuals, as well as the economic well-being of the community. Thus, in the
absence of a local travel survey, the Census 2000 ‘Journey to Work’ data is an important
source of data for planning purposes.
Elbert County residents, typical of rural county residents on the fringe of major
metropolitan areas, commute to higher-density counties for work and basic services. As
many as 70 percent of Elbert County work trips are made to locations outside the
County. The statistics are summarized for a two-decade period in Figure 4-5.

4.7

TRAFFIC VOLUMES

Management of the transportation infrastructure
requires knowledge of existing average daily
traffic (ADT) flows. When collected over multiple
years, this data provides a historic perspective
and an indication of likely future trends. Existing
and historical traffic volumes are also useful
when comparing current to future traffic
forecasts.
Existing 2007 traffic volumes for Elbert County
were collected from the following sources:
 Elbert County Road and Bridge Department
 Colorado Department of Transportation
 Eastern Colorado Transportation Plan
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Figure 4-5.

Elbert County Work Trip Patterns
1990
Destination County

2%
15%
29%
Elbert County
Arapahoe County
Denver County

15%

Douglas County
Colorado Elsewhere
Outside Colorado
21%

18%

2000
Destination County

13%

1%
28%
Elbert County
Arapahoe County

14%

Douglas County
Denver County
Colorado Elsewhere
Outside Colorado
21%

23%

Source: U.S. Census Bureau, 1990 and 2000
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Figure 4-6 shows existing traffic volumes. Currently SH 86 is the most highly traveled
road in the study area. Existing traffic volumes on this road are as high as 12,000
vehicles per day (vpd) on the west end of the County, but drop to less than 1,500 vpd on
the east side. In general, high-volume traffic roads in the County include:
East/West Routes
SH 86
 4,700 vpd (west of Kiowa)
 12,000 vpd (west of Elizabeth)
CR 166 (Singing Hills Road)
 4,400 vpd (east of CR 13)
 8,850 vpd (east of CR 1)
CR 158
 3,300 vpd (east of CR 1)
CR 194
 1,100 vpd (east of CR 29)
North/South Routes

What is important to know about
traffic volumes?
A continuous count of traffic at a
particular point along a road will show
that traffic volumes vary from hour to
hour, day to day, and month to month.
These characteristics of traffic volumes
should be taken into consideration
when traffic counts are being
collected.
It should also be noted that adjacent
land uses can have a significant impact
on the daily traffic patterns. For
example, the roadway next to a school
will have different peak traffic periods
than one next to a movie theater.

CR 1 (Delbert Road)
 2,700 vpd (north of CR 146)
 4,300 vpd (north of CR 166)
CR 13
 5,200 vpd (north of SH 86)
CR 17
 1,900 vpd (south of SH 86)
CR 21
 2,200 vpd (south of CR 166)
CR 29
 2,800 vpd (north of CR 166)
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Figure 4-6.
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Traffic volume monitoring is of specific interest to Elbert County because many of the
roads under County jurisdiction are gravel or unpaved. These unpaved roads require
continual maintenance to address excessive rutting or washboarding. As indicated by
the Elbert County Department of Road and Bridge, an unpaved roadway can no longer
be economically maintained once the traffic volume is above 200 to 250 vpd. There are
numerous unpaved roads with daily traffic of over 500 vpd, such as CR 21 (near CR
106); CR 106 (near CR 21), CR 45 (near CR 118), CR 9 (near Stage Run Trail), and CR
53/Kiowa Bennett Road (near CR 144).

4.8

EXISTING LEVEL OF SERVICE

Current roadway level of service has been estimated for the collector and arterial routes
in the study area. The Highway Capacity Manual 2000 (HCM) was the basis for this
analysis. HCM methodology measures level of service (LOS) for multi-lane and twolane highways. All of the routes in the study area are currently two lanes, so this
measurement is most applicable. The LOS for two-lane highways is measured based on
the percent of time spent following another vehicle and travel speed. LOS ranges from
A to F, with LOS ‘A’ representing free-flow or unobstructed travel and LOS ‘F’
representing slowed conditions due to other vehicles on the roadway.
Though HCM was the basis for this analysis, the HCM thresholds were adjusted to
better reflect roads in western Elbert County. As stated above, HCM provides LOS for
multi-lane and two-lane highways. The multi-lane criteria fit best for urban and
suburban roadways, whereas the two-lane methodology is most applicable to rural
routes. Elbert County’s travel patterns currently are not suited well to either
classification; augmenting the need for adjustments.
Travel profiles are very similar to those found on
urban routes, yet the roadway design is more
conducive to rural routes. For this reason, an
empirical method was developed to determine LOS
on these highways. This method utilized volumes
and conditions on other similar routes along the
Colorado Front Range to adjust those volumes
provided by HCM. These volumes have been used
and applied on other planning studies in Colorado.
See Appendix C for a detailed description of this process.
Table 4-2 depicts the Average Daily Traffic (ADT) volumes developed for western
Elbert County. The volumes listed are intended to reflect near-capacity or capacity
traffic levels for the types of roads, which means during peak hours there are conditions
of tolerable delay and queuing at intersections.
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Table 4-2.
Type
2-lane minor
collector
2-lane collector
2-lane minor
arterial
2-lane highway
4-lane minor
arterial
4-lane arterial
4-lane
expressway

ADT Range
Low
High
End
End

LOS Volume Range
Typical Characteristics
(may include some or all)

4,000

8,000

Poor access control, 25 mph to 35 mph, almost no
turn lanes at intersections

8,000

10,000

Poor access control, 30 mph to 35 mph, some turn
lanes at intersections, on street parking

10,000

16,000

Fair access control, 35 mph to 40 mph, expanded
lanes at intersections, continuous median

16,000

24,000

Excellent access control, 45 mph to 55 mph, good
turn lanes at intersections

24,000

32,000

Fair access control, 35 mph to 40 mph, limited
continuity, intermittent medians

32,000

40,000

40,000

45,000

Good access control, 40 mph to 45 mph, good turn
lanes at intersections
Excellent access control, 45 mph to 55 mph,
maximized intersection turn lanes, some
interchanges

The above volumes were used to reflect LOS C or better (green), LOS D/E (yellow), and
LOS F (red). Figure 4-7 displays the existing LOS conditions.
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Figure 4-7.
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4.9

PUBLIC TRANSIT

Public transportation refers to all passenger transportation options other than driving
alone. About 38 percent of the nation’s rural residents live in areas without public
transportation options. Less than 10 percent of federal spending for public
transportation goes to rural communities. Typical options for transit in rural areas
include, demand respond transit for the elderly and disabled, bus service and car and
vanpooling. Passenger transportation in rural areas is usually provided by private
sector, not-for-profit organizations, and various public agencies.
Elbert County is not included within the Denver Regional Transportation District (RTD)
that provides public transit through bus and light rail service for the Denver
metropolitan area. The 38 municipalities and 8 counties within the RTD service area
impose a 1.20% sales tax for RTD services.
Currently, the sparse population and large geographic area of Elbert County make it
economically infeasible to support scheduled commuter buses and taxi services for this
area.
Demand-responsive service is available to Elbert County residents. The Outback
Express is a scheduled demand-responsive system offering service to older adults,
persons with disabilities, and the general public in the sparsely populated but large
geographic area of Cheyenne, Elbert, Kit Carson and Lincoln Counties on the central
plains. All vehicles are white with blue stripes and are clearly marked "Outback
Express.” A combination of 19 standard vans and wheelchair accessible mini-buses
provide transit services Monday thru Friday, from 8 am to 5 pm. Vans are allocated to
areas based on demand.
FAQ: Outback Express?
Q: Who can use it and how is it used?
A: Anyone within Elbert County can use
the service. Pick-up is scheduled by
calling them directly.
Q: What is their phone number?
A: Toll Free – 1-800-825-0208
Q: What is their email?
A: publictransit@prairiedevelopment.com
Q: What are the hours of operation?
A: Monday – Friday, 8 am to 5 pm
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This system is funded with a federal grant
from the Federal Transit Administration
through the Colorado Department of
Transportation and with local government
support.
Fares are based on a minimal per-mile fee.
The round-trip fare is charged from the
pick-up location to the destination and
back. One-way trips can be
accommodated (such as to DIA).
Destinations throughout the Front Range
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area allowed. Discounted fares subsidized by Older Americans Act Title III funds
through the Area Agency on Aging are offered to persons over the age of 60.

4.10

BICYCLE AND PEDESTRIAN FACILITIES

A bicycle and pedestrian plan or network does not currently exist for Elbert County.
Furthermore, current design standards for Elbert County roads lack provisions for
pedestrian and bicycle facilities. All roads in the County lack minimal shoulders for safe
bicycling and walking. The lack of roadway connectivity, signage, and miles of
unpaved road base further limits pedestrian and bicycle activities within Elbert County.
A more specific bicycle and pedestrian plan is suggested to better address the specific
issues, identify viable corridors, and prioritize improvements.
Key Transit, Bicycle, and Pedestrian Issues
 Mass transit requires a land use density that is higher than what is desired by Elbert
County at this time. Opportunities do exist to provide ride sharing and other
multimodal options.
 Investments should be made to explore the feasibility of park-and-ride facilities.
These facilities would be strategically located throughout the County,
coordinating travel options to areas of high employment, and/or connect to the
RTD network outside of Elbert County.
 Good walking and bicycle facilities extend the reach of transit systems, provide
mobility options, improve accessibility for all persons, and help encourage people
to have active lifestyles. These facilities should be included in future
developments, and a county-wide plan should be created.
 Equestrian activities are popular in Elbert County. Multimodal planning should
include equestrian trails and crossings along with accommodations for
pedestrians and bicyclists.

4.11

SUMMARY OF EXISTING TRANSPORTATION ISSUES

Elbert County is at the tipping point for transportation improvements. Rapid residential
growth over the last decade has burdened the existing transportation system. What was
once primarily rural land area is experiencing significant urban spillover. The necessary
maintenance and infrastructure improvements are not currently keeping pace with the
increasing traffic demands of new development. Safety improvements need to be
addressed as soon as funding is available.
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The existing conditions analysis provided the following findings:
 The community has a 2035 vision that is not consistent with current planning.
 There is a lack of funding to provide a hard surface for many of the roadways.
 Missing connections exist in the County. These missing connections increase travel
time and limit travel options for commuters. Existing road networks are
overburdened as a result.
 No bicycle, pedestrian and equestrian plans exist for the County.
 There are several transportation-related safety issues throughout the County.
Issues identified from the public input received are summarized and displayed in
Figure 4-8.
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Figure 4-8.

Summary of Transportation Issues
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CHAPTER 5.

FUTURE CONDITIONS

A careful balance of the identified goals described in the opening sections of this report
is critical to developing a successful
How is population forecasting done?
Transportation Master Plan for West Elbert
County. These goals include:
Though actual population forecasting
 Maintaining a rural character.
 Prioritizing projects.
 Providing policy recommendations for
any privately funded super
infrastructure projects.
 Establishing funding plans and options.
 Garnering public support for the Plan.

5.1

FUTURE LAND USE GROWTH

Elbert County is in the process of updating
its County Master Plan. The County Master
Plan, in conjunction with updated zoning
codes, influences the type, intensity, and
location of growth which directly affects
travel patterns.

models are much more complex, basic
population forecasting considers birth
rates, in-migration, death rate, and outmigration. The relation between these
factors in determining population can be
described with the following function:
FP = BP + ((B + IM) – (D + OM))
Where:
FP – Future Population
BP – Base Population
B – Births
IM – In migration
D – Deaths
OM – Out migration
This model can look at a short planning
horizon or many years out. The further the
forecast reaches into the future, the less
reliable it becomes.

Increases in population are closely
followed by the need for more local jobs,
retail centers, and the necessary
infrastructure. Economic factors and land
use planning policies dictate the way an
area grows, influencing both density
numbers and the locations of urban
centers. “Best practices” land use planning
may reduce the transportation
infrastructure needs, making a more
economically efficient system.
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5.1.1

Socio-Economic Forecasts

Population projections consider birth rates, in-migration, and out-migration. Projections
start at the macro level (country, region, state) then at micro levels (metropolitan area,
county, and city). The Colorado Department of Local Affairs includes the state
Demography office. The Demography office is a resource for modeling of demographic
trends for Colorado. This office forecasts population at the state, county, and
metropolitan level. The Demography office recently published population forecasts for
Elbert County. These forecasts, in addition to historic U.S. Census trends, were the basis
of the 2035 socio-economic forecast for this Transportation Master Plan. Table 5-1 is a
summary of the historic, existing, and future socio-economic forecast for Elbert County.
Table 5-1.

Socio-Economic Projections

Elbert County Population and Employment Projections
1990*
Population

9,696

2000**

2005***

2007***

2035***

19,872

22,784

24,450

65,350

% in Study Area

91%**

Total Study Area Pop.

17,992

22,005

62,050

Average Household Size

2.93

2.93

2.75

Households in Study Area

7,113

8,344

22,575

% Change
2005 to
2035
187%

95%

* Census 1990
** Census 2000
*** Colorado Department of Local Affairs. State Demography Office. Population and Economic Forecast 2007

By 2035, 41,000 new residents are projected to move to Elbert County, which will
increase the population to approximately 65,000. A majority of these new residents are
expected to locate in the northwestern portion of the County. This represents a nearly
200 percent increase from the current population, and is estimated to result in
approximately 14,200 additional households.
It is worth noting that east of the study area the remaining portion of the Elbert County
is expected to have a 2035 population of less then 3,500. This area of Ebert County will
continue to have a different level of needs than the western portion.
The future pattern of growth is expected to follow current trends. The most active
growth area is the northwest corner of the County closest to the Denver metropolitan
area. As Front Range population growth continues, it is expected that development
activity will continue to spread south and east of the northwest corner of Elbert County.
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Into the future, growth in the Colorado Springs metropolitan area will also influence
growth patterns in Elbert County. This trend is graphically illustrated in Figure 5-1.
5.1.2

Land Use

Elbert County zoning regulations designate zoning for a variety of land use types. A
majority of existing and pending plans identify single-family development with large
lot sizes. This trend is supported by the current real estate market and County policies,
which favor lower-density residential use. Recently, Elbert County planning staff, in
conjunction with the Planning Commission, have embarked on revising goals of the
County Master Plan to include language that encourages a variety of housing options
(duplexes, townhouses and senior housing complexes) that will accommodate people of
all ages and a variety of income levels, while remaining compatible with the rural
environment of Elbert County. It is therefore anticipated that a greater mix of land use
types and densities will likely exist in 2035. This mixture and higher density will lessen
improvement needs.
Cluster or Conservation Subdivisions
The primary difference between Cluster/Conservation Subdivisions and
conventional subdivisions involves the location of housing in clustered
units, while preserving large amounts of common open space. The
clustering of housing units reduces the amount of infrastructure,
shortens the linear distance of roadways, reduces the associated costs
of road maintenance and snow removal, allows for shortened utility
runs, and maintains the rural character.

Planned Unit Developments (PUDs)
PUDs anticipate future right-of-way needs and require developers to pay
a proportionate share of future improvements to adjacent roads,
intersections, and right-of-way acquisition. PUD subdivisions require a
coordinated multiple circulation system that has internal roads, access,
equestrian trails, and pedestrian/ bicycle trails within the subdivision.
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Figure 5-1.
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5.2

FUTURE TRAVEL

As outlined in Section 5.1.1, approximately 14,200 new homes are forecasted to be in the
study area by 2035. These new homes will put increasing demands on the
transportation system beyond those that exist today. Also, additional retail and
commercial services are expected. To evaluate the future growth in traffic, a three-step
forecasting method was followed. The traffic forecasting process used a spreadsheetbased model, which is described in further detail in Appendix C. The process includes
the three following major steps:
1. Land Use Allocation
2. Trip Generation
3. Trip Distribution / Trip Assignment
Each step is described as follows.
Step 1: Land Use Allocation
There is a direct relationship between land use and transportation. Areas with higher
levels of activity can expect higher levels of traffic. This Transportation Master Plan is
designed to reflect and support forecasted land use for 2035. For example, Singing Hills
Road and SH 86 are expected to serve a large amount of commercial and retail services
by 2035. These routes also provide connections to other important regional facilities. As
such, they will carry large amount of traffic and will require additional right-of-way for
necessary travel capacity.
To provide adequate capacity for the future, future real estate (residential and
commercial) was allocated geographically throughout the County based on a current
understanding of existing and future land use trends. The northwestern area of the
County is expected to have stronger pressures for development, which diminishes to
the south and east. This was reflected in Figure 5-1, which shows future growth
pressures between now and 2035.
Step 2: Trip Generation
Total daily trips were calculated for the County
using average rates provided by the Institute of
Transportation Engineers (ITE). These statistics are
based on a large sampling of various land uses
throughout the country, providing a numeric
relationship between the amount of a particular
land use and the number of vehicle trips
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generated. This results in the following daily trip rates2 used for the area:
 9.57 trips per/household
 44.32 trips per 1,000 square feet commercial
Step 3: Trip Distribution / Trip Assignment
Vehicle trips were routed on the future transportation system based on an
understanding of existing traffic volumes, Census 2000 Journey to Work data, citizen
surveys, and agency input. Routing was managed using a spreadsheet model.
This process was first developed to replicate existing conditions. Once existing
conditions were replicated within reasonable levels, the process was applied for future
conditions. This state of the practice travel forecasting methodology is appropriate for
rural areas lacking a more sophisticated computer model.
The resulting 2035 daily traffic volume projections are displayed in Figure 5-2. Chapter
6 describes the future roadway system that is proposed to serve the future traffic
demand.
Figure 5-3 displays the resulting traffic LOS projections in 2035. These LOS estimates
were prepared using the same methodology as described in the Existing Condition
section of this report. As shown, the recommended future roadway plan addresses
travel demand on western Elbert County roadways. Most roadways are shown to have
LOS D or better. It should be noted that some of the future routes show a LOS E or F.
These conditions, depicted in red on the map, indicate that isolated occurrences of delay
likely during peak periods in 2035. Roads with this LOS condition are still highly
functional, with vehicles moving at posted speeds. The majority of the road segment
would not experience congestion.

2

Trip Generation, 7th Edition. Institute of Transportation Engineers. 2003.
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Figure 5-2.

Future Traffic Volumes 2035 Forecasts
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Figure 5-3.
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CHAPTER 6.

RECOMMENDED IMPROVEMENT PLAN

The recommended transportation plan for western Elbert County consists of roadway
system recommendations, multimodal recommendations, pedestrian/bicycle/
equestrian recommendations, and other policy elements. Recommended policies in
support of the system plan are in Chapter 8.

6.1

FUTURE ROADWAY IMPROVEMENT PLAN

Determination of future improvements follows a
careful process of evaluating existing deficiencies,
future development plans, and forecasted levels of
congestion. However, issues for Elbert County are
more complex than those of growth and congestion.
For Elbert County, connectivity, maintaining
character, safety, environmental constraints,
protective policies, and private property rights all
had to be considered in order to develop a
community supported plan. The development of
this roadway plan balances pragmatism with
community desires for the future system.
6.1.1

How was the future road
system determined?
The future road system was
developed considering the
forecasted travel demand, while
also considering the goals and
values of the community. Public
participation created the
Transportation Vision Statement
for the West Elbert County
Transportation Master Plan.

Improvement Criteria

Because of the addition of more than 40,000 new residents and more than 14,000 new
homes by 2035, significant new roadway infrastructure investments are needed. The
development of a recommended roadway system considered the following criteria
identified during the public involvement process and subsequent technical travel
forecast:
 Improve Connectivity and Regional Access – Many new Elbert County residents
live in the northwestern area of the County and commute to larger employment
centers along the Front Range. A barrier to these travel patterns is a lack of roadway
connectivity. Improvements should address these connectivity challenges, and
establish commuting alternatives that reduce traffic congestion.
 Maintain the Rural Character of the Community – A high-density roadway grid
pattern is not appropriate for Elbert County given the desire of the community to
maintain the rural character. Roads need to be spaced at greater distances and
should follow the contours of the land. A road network must be created in harmony
with natural features and existing neighborhoods.
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 Consider Safety – Many existing roads have unsafe grades, side-slopes, and
dangerous curvature. Improvements must be made to bring roads in Elbert County
up to safety standards. Future roads should be designed, located and connected
using the highest engineering standards for safety.
 Accommodate Future Traffic Volumes – As development continues in Elbert
County, many roads and intersections will need to be improved so that there is
sufficient roadway capacity available to meet the future demands.
 Minimize Environmental Impacts – Elbert County is relatively arid with sparse
vegetation. This minimizes the amount of environmentally sensitive lands in the
study area. However, where environmental elements exist, road alignments should
avoid significant impacts.
 Avoid Condemnation – Many Elbert
County residents expect a lifestyle
that promotes solitude and the
peacefulness of the rural experience.
Individualism and the protection of
private property rights are
important. The use of eminent
domain or property condemnation
should be avoided.
 Coordination with the County’s Master Plan Update – The County’s Master Plan is
currently being updated. There is a strong linkage between the Master Plan and the
transportation plan. Land use patterns reflect the transportation system; and the
transportation system is shaped by land use patterns. The respective plans need to
be coordinated so they are consistent with each other.
 Regional Coordination –The Town of Elizabeth recently completed an update to its
Street Plan, and the future plans of Arapahoe, Douglas, and El Paso Counties were
reviewed in preparation of this plan. These jurisdictions also provided input to the
draft plan. (Coordination with these adjacent communities and their future roadway
plans should continue).
All of these criteria were taken into account by the technical team as the future roadway
improvement plan was developed. After an initial draft plan was prepared, the plan
was presented for review to a variety of stakeholders, including County staff,
emergency service providers, other agencies and governments, and the public.
Revisions to the draft plan were made to incorporate comments received.
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6.1.2

Recommended System Plan

Figure 6-1 displays the future roadway system plan for western Elbert County. It
defines the proposed road classification system of major and minor arterials, collectors,
and local roads throughout the western part of Elbert County. The number of lanes and
the associated right-of-way width are also defined. Some of the system roadways are
new roads that address gaps in connectivity. Figure 6-2 highlights these new
connections in the future roadway plan.
The West Elbert County Transportation Master Plan recognizes and refers to the three-mile
planning areas of the Town of Kiowa and the Town of Elizabeth. The Town of Elizabeth
Street Plan is contained in Appendix E. The County recognizes that as Elizabeth
continues to grow, improvements to SH 86 will become necessary within the Town
area. The County looks forward to cooperating with the Town and CDOT on this issue.
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Figure 6-1.
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Figure 6-2.
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Cross-sections of the proposed road types are illustrated in Figure 6-3 through Figure
6-7. These display the proposed cross-section of each type of road, along with the
associated pedestrian/bicycle/equestrian pathway.
Intersection Control
Intersections are a key element of any roadway network. Currently, most intersections
throughout the County are 2-way or 4-way stop-controlled. As traffic volumes increase
in the future, improved intersection control will need to be considered to facilitate
operations. The most likely traffic control options for Elbert County are roundabouts
and signalization.
Roundabouts offer distinct benefits over
traffic signals. A primary benefit is
improved vehicular safety. Roundabouts
have been shown to be safer than traffic
signals because they eliminate conflicting
turning movements that occur at a stop
controlled or signalized intersection.
Roundabouts also reduce the delay for
vehicles and typically increase the
capacity of an intersection, as compared
to traffic signals. For these beneficial
reasons, roundabouts are becoming the intersection design choice among many
communities in the United States, including Colorado.
Like any facility, roundabouts need to be appropriately designed to function properly.
A well-designed roundabout can easily accommodate emergency vehicles, horse
trailers, tractor-trailers, and other large vehicles. Pedestrians are accommodated safely
as long as the roundabout is designed to meet requirements of the Americans with
Disabilities Act (ADA). Design guidelines and standards for roundabouts should
reference the Federal Highway Administration publication dated June 2004,
Roundabouts: An Informational Guide.
For these reasons, upon warrant of traffic control at an intersection, a roundabout
should be considered as the preferred traffic control design. It is recognized that sitespecific factors may preclude a roundabout at some locations.

West Elbert County Transportation Master Plan
September 2008

Recommended Improvement Plan

6-6

Figure 6-3.
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Figure 6-4.
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Figure 6-5.
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Figure 6-6.

Urban Local Proposed 60 foot R.O.W.

Figure 6-7.

Rural Local Proposed 80 foot R.O.W.
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Evacuation Routes
From the public and agency outreach process, it was found that there is an awareness in
the Elbert County community of the potential need for an emergency evacuation of the
metropolitan area east through Elbert County. In such an event, roads in Elbert County
as well as other outlying counties would need to serve as evacuation routes. The Denver
metropolitan area has a Homeland Security Planning Support Group that is in the
process of preparing a draft regional evacuation plan. Only interstates are specified as
evacuation routes in the draft plan. However, for the purpose of emergency planning,
Elbert County evacuation routes are identified as SH 86, CR 194, and Kiowa-Bennett
Road. These roads are planned to have the capacity and regional connectivity that could
reasonably accommodate an evacuation.
Figure 6-8 depicts the designated future evacuation routes in Elbert County.
Roadway System Plan Cost Estimates
The primary purpose of the future roadway plan is to define a system so that as
development occurs roads can be properly sized and built. In order to gain an
understanding of the scale of magnitude of system improvements needed in Elbert
County, an estimate of total costs for the entire roadway system was prepared. The
estimate represents planning-level conceptual costs. The cost estimating procedure used
for this plan assumed current average unit costs. The estimates include general costs of
pavement, road foundation embankment and excavation, bridges, drainage,
engineering, right-of-way, and other costs. As such, they represent a conservative
estimate before more detailed analysis can be undertaken for specific improvement
projects. The costs are prepared in 2007 dollars. Full details of the cost assumptions are
in Appendix F.
6.1.2.1

It is important to recognize that western Elbert County is a large area with extensive
needs. There are approximately 350 miles of roads on the system plan, the majority of
which need to be upgraded and improved to current design standards. Full build-out of
the roadway system will take a significant amount of time, even beyond the year 2035.
The total cost in 2007 dollars of the future roadway system is $1.1 billion dollars. A
breakdown of the costs by segment is included in Appendix F.
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Figure 6-8.
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Improvement Prioritization
The prioritization plan identifies the most needed improvement projects. The needed
transportation improvements in western Elbert County are numerous, and current
funding levels are relatively low. For this reason, some improvements may occur after
the planning horizon year of 2035. It is recognized that some project selection will be
made in conjunction with the onset of specific developments.
6.1.2.2

The prioritization plan categorizes improvement projects into short-, medium-, and
long-term priority levels. The general method used for project prioritization involved
assessing safety needs, capacity needs for current and forecast traffic volumes,
connectivity improvements, and maintenance concerns. Projects in developing areas
were usually given priority over projects in areas with slower growth rates.
Short-term priority projects were identified based on one of four reasons:
 Improvement of dangerous curves and intersections.
 Pavement of unpaved roads with current traffic volumes of over 500 vehicles per
day.
 Improvement of roads with current traffic volumes of over 5,000 vehicles per day.
 New connections in high growth areas.
In a similar fashion, medium-term priority projects were generally identified as follows:
 Pavement of unpaved roads with current traffic volumes of over 300 vehicles per
day.
 Improvement of roads that have a forecast traffic volume of over 8,000 vehicles per
day in 2035.
 New connections on roads that have a forecasted traffic volume of over about 10,000
vehicles per day in 2035.
Longer-term projects were identified as the remaining projects to complete the roadway
system plan.
Figure 6-9 displays the prioritization of improvement projects.
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6.1.3

Multimodal Recommendations

Transit and Carpooling Improvements
Many people living in the towns and
neighborhoods in rural Elbert County have
Transit Planning Principles
voiced a desire for local transit connections to
 The level of service for local transit
regional services. Current population
service should reflect land use
numbers and the land use density are not
densities.
conducive to supporting traditional fixed Transit service should be travel
route transit services. Operation of a
market based to reflect traveler
origins and destinations.
comprehensive fixed-route transit service
requires a level of development density and
 Consideration of operating costs
and financing is critical; labor is a
population beyond the planning horizon of
major cost for transit service and
this study.
6.1.3.1

However, the flexible and demand-responsive
transit service provided by Outback Express is
suitable and appropriate for Elbert County.

requires a designated annual
revenue source to support it.
 A quality access system to the
transit service should
accommodate a variety of modes.
 A transit system of more than one
route requires transfers between
routes.
 Transit and land development
should be designed to
complement each other.

In the long term, as density develops, transit
services could involve smaller buses and vans
providing circulation services between and
within communities and along primary
corridors. These smaller circulating vehicles
could also provide connections to routes that
serve the Denver metropolitan region, key activity centers, and timed transfers to transit
centers outside of Elbert County.
Carpooling is an alternative mode that may function well for some residents of Elbert
County for work trips or other trip purposes to the metropolitan area. This alternative
can be supported by the establishment of carpool parking lots for those sharing a ride.
Specific carpool lot locations can be identified, purchased, and signed. Establishments
of lots could be part of agreements with developers. Shared use agreements with
churches that have parking lots with a low amount of utilization on typical weekdays
could be an option. A low-level marketing effort could help advertise the carpool lots
and the advantages of carpooling. A carpool matching service could further promote
and support the mode of carpooling.
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Figure 6-9.
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Pedestrian, Bicycle, and Equestrian Improvements
Approximately 131 million Americans bike or walk for
a variety of reasons, including transport to and from
1999 Elbert County Open
work or school, recreation and health. But, according to
Lands, Parks and Trails
many experts, bicycling and walking are often the
Plan
“forgotten modes” of transportation planning –
 Recommends parks
especially in rural areas.
6.1.3.2

No official trails or routes are identified in Elbert
County currently, and road facilities do not safely
accommodate pedestrians, bicyclists, or equestrians.

locations and areas for
open space acquisition
 Recommends a trail
development process
 Identifies environmentally
sensitive areas
 Addresses funding

The 1999 Elbert County Open Lands, Parks and Trails Plan
noted that as Elbert County continues to grow, the need
for publicly accessible hiking and equestrian trails will
become increasingly apparent. The 1999 Plan was cautious about casually delineating
trail corridors on a map, and instead recommended that a trail planning committee be
established as a subset to the Open Lands Advisory Board to further explore the issues
and opportunities for trail development in Elbert County.

During the public outreach process, significant mention was made of the public’s desire
to incorporate pedestrian, bicycle, and equestrian trails in the transportation master
planning process.
It is important that future designs of roads and streets accommodate pedestrians,
bicyclists, and equestrians. As development occurs, the need for a trail network is only
expected to increase. To accommodate this increased demand, the recommended
roadway cross-sections provide additional right-of-way to accommodate pedestrian,
bicycle, and equestrian functions. These amenities can enhance the rural lifestyle of
Elbert County and protect and support
community investment in the rural environment.
One way to provide funding for bicycle and
pedestrian improvements is the Safe Routes to
School program, a federally funded program that
supports behavioral and infrastructure projects to
improve the safety and appeal of the pedestrian
environment in the vicinity of schools.
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CHAPTER 7.

FUNDING SOURCES AND STRATEGIES

The price tag for the recommended transportation improvements in this 20 year
planning horizon is a hefty one. The costs far exceed current transportation funding
sources at the state or local level. A number of funding resources are identified
below. It is anticipated that transportation improvements will be carried out over
time, at the direction of the elected body, and that funding for those improvements
will require a funding strategy that looks at a combination of the resources identified
here and others that may be available in the future. Most of these tools are a tax or fee
increase or initiative that will require a Board of County Commissioners policy
decision and a populace vote to implement. All of the funding sources and strategies
listed here are informational and in no way imply an endorsement or approval for
implementation by Elbert County.
Even before the West Elbert County Transportation Master Plan process was initiated, a
movement to create a sales tax initiative in Elbert County that would be dedicated to
transportation funding had begun. Discussions in the citizen committees indicated
strong support for the initiative and subsequently, in November 2007, the sales tax
initiative passed with a 52 percent vote of approval. This 1.0 percent sales and use tax
will be deposited into a special road and bridge capital expenditures fund and will
grow as retail activity in Elbert County grows.
The capital costs for the recommended
transportation improvements in Elbert
County far exceed the amount of money
available through this initiative and the
money allocated to Elbert County through
state and federal agencies. A toolbox of
strategies needs to be developed and
customized for Elbert County that
includes grant pursuits as well as
innovative partnerships. An aggressive
advocacy for Elbert County transportation
needs is imperative.

7.1

REGIONAL PLANNING PROCESS

Colorado has been divided into 15 Transportation Planning Regions (TPRs) to plan for,
prioritize, and fund needed transportation improvements. Elbert County is part of the
Eastern Transportation Planning Region (Eastern TPR). TPRs are responsible for
identifying a range of transportation needs to meet the vision of their regions over a 20year-plus timeframe. These regional visions are then incorporated into the Statewide
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Transportation Plan. Only projects contained in the regional transportation plans can be
included in the statewide plan, which makes them eligible for state and federal funding
through the statewide planning process.

7.2

OTHER FUNDING SOURCES

Surface Transportation Program (STP):
The funds from this program may be spent on any road that is functionally classified as
a collector or arterial for urban streets or as a major collector or arterial for rural areas.
The types of projects may range from rehabilitation to new construction. Fifty percent of
a state’s STP funds are allocated to urban and rural areas of the state based on
population. Thirty percent can be used in any area of the state at the discretion of the
State Transportation Commission. For the remaining 20 percent of the funds, 10 percent
must be spent on highway safety projects, and 10 percent must be spent on
Transportation Enhancements. Enhancement projects can range from historic
preservation and bicycle and pedestrian facilities to landscaping and water runoff
mitigation.
7.2.1.1

Federal Discretionary Funds
Federal appropriations funding is a
complicated process; competition for this
type of funding is fierce and generally
requires lobbying in Washington, D.C. to
receive a Congressional earmark. This
funding has been diminishing instead of
increasing, but Colorado’s Congressional
delegation has had good success bringing
these funds to projects within the state.
Additionally, Colorado Congressmen have
been receptive to these sorts of funding
requests. Typically, any earmark requires
matching funds usually at least 20 percent of the earmark, although historically greater
matching ratios improve the chances of getting the requested earmarks.
7.2.1.2

Rural Transportation Authority (RTA)
An RTA is a regional, multi-jurisdictional entity that becomes a separate subdivision of
the state, but which operates pursuant to an intergovernmental agreement adopted by
its member governments. RTAs are able to impose a $10 annual vehicle registration fee
and, with voter approval, may levy a sales tax of up to one percent and/or a visitor
benefit fee of up to two percent of the price of overnight lodging (fee added to the
lodging rate within a specified area). Local governments have considerable flexibility in
7.2.1.3
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designing the boundaries of an RTA, which may include all or a portion of the area’s
participating jurisdictions. The funding potential from this source may be too small to
have a significant impact on the needs of Elbert County, although it could be used in
addition to other funding sources.
Transportation Impact Fee
Impact fees are legislatively created, generally applicable, one-time fees applied to all
new development that will be served by the public improvements or services for which
the fee is collected. In general, when a local government imposes an impact fee, it need
only show that the fee is reasonably related to the overall cost of the service or
improvement to be provided by the governing body (referred to as a rough
proportionality). A transportation impact fee could only be levied for local road
improvements. Elbert County currently has an impact fee structure in place. The nonresidential fee has recently been revised. The residential fee is under review and will be
revised in the near future.
7.2.1.4

Lodging Tax and Specialized Sales Tax
Typically, a lodging tax is used in conjunction with marketing and promotion efforts for
general tourism. In some resort areas, lodging taxes and other specialized taxes have
been used for transit or transportation
improvements. This tax is only paid by
overnight visitors so the revenue
generation is small.
7.2.1.5

Special District Tax
Colorado local governments may create a
variety of local districts, including special
districts, service authorities, and
municipal general improvement districts.
In general these districts are funded from
fees or property taxes.
7.2.1.6

Colorado Heritage Planning Grants
This funding grant source is administered by DOLA and requires more than one
jurisdiction to collaborate on the grant request. Awards are typically for master
planning/transportation master planning and require a 50 percent match. Usually,
grants are awarded for not more than $50,000, although in a recent award cycle a
transportation master planning grant was awarded for $75,000. It is anticipated that
Elbert County will apply for this grant again to complete the east half of Elbert County’s
Transportation Master Plan.
7.2.1.7
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Safe Routes to School
The Safe, Accountable, Flexible, Efficient Transportation Equity Act: A legacy for users
(SAFETEA) federal funding legislation includes a new national Safe Routes to School
program. Each state receives a portion of the funds. The program funds projects to
create safe and appealing pedestrian and bicycle environments near primary and
secondary schools. CDOT administers the grant process in Colorado.
7.2.1.8

7.2.2

Additional Possibilities

Governor Ritter convened a Blue Ribbon Panel in 2007 to determine the state of
transportation needs in Colorado, provide policy recommendations, and recommend a
variety of transportation funding mechanisms for the state. This panel was tasked with
thinking of innovative methods for bringing increased transportation funding to CDOT.
The panel came up with four transportation funding options with associated revenue
sources: $500 million, $1 billion, $1.5 billion and $2 billion. Each package amount
includes a base $500 million per year for repaving, bridge repairs and local street
maintenance. Each of these options has a specified revenue package suggested to fund
it.
The panel recommended the $1.5 billion level as the most effective option for meeting
needs while still being politically possible. That option would be funded by a revenue
package that includes a statewide sales tax hike of 0.35 percent, a gas tax hike of 12
cents a gallon, and a 1.7 percent increase in the severance tax paid by the gas and oil
industry. All these hikes would have to go to the voters for approval. (Currently, the
state gas tax is 22 cents a gallon and the sales tax is 2.9 percent.) This option would also
include an average $100 jump in annual auto registration fees and a new $6 daily visitor
fee on hotel rooms and car rentals. No action has yet (as of early 2008) been taken on
these recommendations.
Further information on the Blue Ribbon Panel is available at its Web site
(http://www.dot.state.co.us/StateWidePlanning/PlansStudies/blueribbon.asp).
7.2.3

Public Private Partnerships (PPPs)

With traditional funding methods falling short of meeting the needs for Colorado’s
transportation infrastructure and improvements funding challenge, consideration for
new ways to finance, construct, and operate highways should include public private
partnerships (PPPs). PPPs are contractual agreements between public and private sector
partners that allow more private sector participation than is traditional. PPPs can
provide greater flexibility in the design, construction and maintenance of transportation
facilities through the use of innovative financing, design, construction, and
management techniques, resulting in potential reduction of project costs within a more
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expedient timeframe. PPPs can be a means to a more efficient risk allocation between
the public sector and the private sector, reduce public capital investment, and maximize
the use of each sector’s strengths. With the goal of enhancing Colorado’s transportation
system, the use of public private partnerships will require informed stakeholders to
have adequate opportunity to develop both technical and public policy analysis of this
option. Possibilities for PPPs range from very large infrastructure projects to small
transit and roadway improvements.
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CHAPTER 8.

RECOMMENDED POLICIES

The citizen committees felt very strongly that the Board of County Commissioners
(BOCC) should establish a citizen transportation advisory committee whose charge
would be to recommend policies for priorities and expenditures.
In looking at the County budget, the citizen committees also recommended that the
current transportation budget format be revised to more specifically reflect funding
sources and expenditures to facilitate better public comprehension of the County’s
transportation investments. Committee members agreed that more needs to be done to
encourage citizens to attend annual budget hearings, and that information about
transportation projects should be available on the County’s Web site with periodic
updates.
There is an expectation within the citizen
participants that, once the West Elbert Transportation
Master Plan is adopted, amendments or revisions to
the plan will require an adequately posted public
notice that will encourage citizen comments on said
proposed amendments or revisions.
Ideally, this plan should be updated every five to
eight years.

8.1

GOALS AND POLICIES

Goal 1: Creation of a long-range plan to determine funding needs and opportunities
for transportation projects that include existing road network expansion; road surface
improvements; maintenance; connectivity; safety improvements; transit, pedestrian
and bike trails; and a planning toolbox for new subdivision approvals.
Rationale
Western Elbert County has a current population of approximately 25,000 with an
expected population of 60,000 in 2035. Elbert County is approximately 1,800
square miles and is one of the least populated counties adjacent to the Denver
metropolitan area. The 2007 Elbert County budget was $31 million, with much of
that amount encumbered. Funding for transportation needs has historically been
inadequate and much needed maintenance has been deferred year after year.
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Policy Recommendations
 Keep all transportation revenue funds for transportation operations and
maintenance.
 Increase transportation impact fees and establish a separate fund for deposit
of these fees for use as improvements are needed.
 Enhance economic development outreach.
 Consider funding options from CDOT’s SH 83/86 Corridor Optimization
Plan (http://www.dot.state.co.us/8386/
sh83_86corridoroptimizationplan.pdf) and the Governor’s Transportation
Task Force recommendations.
 Pursue grant funds and provide a dedicated budget line for matching funds.
 Pursue federal funding.
Goal 2: Creation of a long-range plan that addresses road network connectivity and
identifies and prioritizes the types of road categories for improvements based on trip
origins and destinations that exist in Elbert County.
Rationale
In the past 30 years, Elbert County has
experienced the challenges of large
subdivisions without connecting road
networks, increased traffic, issues of private
land ownership, inefficient land planning,
and inadequate funding that has resulted in
significant gaps in the roadway network.
Inefficient traffic flow, unsafe driving
conditions and the degradation of quality of
life have all been related concerns voiced by
Elbert County residents.
Policy Recommendations
 Designate major corridors on a long-range plan.
 Identify road networks based on land use and vehicle miles traveled.
 Design road networks for sensible mobility.
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 Design road networks that provide best practices for improvements and
safety (shoulders, access, guardrails, etc.).
 Require County standards right-of-way dedication of all new development.
 Prioritize road improvements based on traffic volume.
Goal 3: Make all roads in Elbert County safe and efficient to travel by establishing
standards for roads in new subdivisions, creating a maintenance plan based on
written criteria, and establishing guidelines for road classifications related to traffic
volumes.
Rationale
Many roads in Elbert County are substandard with road base put down more
than 20 years ago. Many of these roads are now only bladed. No true gravel is
available in Elbert County. Blading tears up the road base and weather
conditions, including flooding, further erode the road base. There are over 2,000
culverts in Elbert County and many of those are inadequate or damaged. Roads
in older subdivisions were built without accepted engineering standards. There
has been an increased volume of traffic without funding increases for operations
and maintenance.
Policy Recommendations
 Realizing there is a significant funding cost to this, PUBLIC SAFETY in Elbert
County is the top transportation priority.
 Require new development to provide adequate right-of-way.
 Require compliance with County standards for road design.
 Require utilities be placed in dedicated easements on all new roads.
 Outsource some maintenance.
 Establish thresholds for road surface improvements.
Goal 4: Consider policies that promote transportation planning in coordination with
land use planning and proactively work with adjacent jurisdictions and regional and
state agencies to encourage regional roadways that have adequate capacity for traffic.
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Rationale
Land use and transportation planning must be coordinated. A strong
transportation system that provides good access and traffic flow is a key to good
economic development and community vitality. The design of the transportation
network should also support the community’s character and image.
Regional transportation planning efforts are critical for securing regional, state,
or federal funds. Regional collaboration provides access to information about the
priorities of neighboring jurisdictions and facilitates opportunities for timely
coordination.
Policy Recommendations
 The Transportation Master Plan should be consistent and not in conflict with
the County’s updated Master Plan.
 Review and revise if necessary current Inter-Governmental Agreements to
identify consistent use of best practices where roads cross jurisdictions.
 Encourage transportation sub-area plans to provide consistency throughout
the County.
Roadway System Plan Policy Recommendations
 New public roads should be paved.
8.1.1.1

 Future developments will need to make onsite, adjacent, and off-site roadway
improvements as appropriate.
 Future developments will need to dedicate
rights-of-way easements for long-range needs.
 As intersections warrant traffic control,
roundabouts are considered as the first choice
of control design unless specific circumstances
require traffic signalization.
 The three-mile areas surrounding the Towns of Elizabeth and Kiowa are recognized
for detailed roadway plans.
Transit and Carpooling Policy Recommendations
 Identify specific locations of parking lots for carpools and vanpools.
8.1.1.2
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 Establish shared “park and ride” parking lots with churches or other land owners.
 Consider a “park and ride” parking lot impact fee as part of the development
process, to be collected and used to address future needs.
 Increase County support for special transit services for elderly and disabled
residents.
 Consider a “ride arrangers” carpooling agency.
 Encourage and expand public-private transit services.
 Periodically reevaluate the possibility/feasibility of belonging to the Denver RTD
system every five years.
Pedestrian, Bicycle, and Equestrian Policy Recommendations
 Design new roads to accommodate pedestrian and bicycle use.
8.1.1.3

 Create safe trails and crossings for equestrian use along appropriate corridors.
 Standardize trail design and criteria to accommodate regional travel within interjurisdictional boundaries.
 Standardize signage.
 Complete gaps in connectivity from neighborhoods to adjoining neighborhoods.
 Consider Safe Routes to School enhancements.
 Consider maintenance costs and funding sources.

8.2

POLICY ON POTENTIAL NEW MULTI-LANE TRANSPORTATION CORRIDORS

It is the stated goal of this countywide transportation plan to anticipate all potential
transportation impacts in the County and to suggest appropriate mitigation, planning
or infrastructure improvement measures to accommodate these impacts.
In the event any large-scale, multimodal transportation, rail or utility project that
significantly impacts Elbert County is proposed, such project will require gradeseparated interchanges where they intersect State highways or County roads. All other
existing and planned roadways identified on the County system plan will remain intact
with grade-separated crossings. Local roads severed by a proposed project would need
to be connected to the grade-separated crossings via frontage roads. A maximum of two
miles between grade separated crossings will be required.
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Any proposed project would need to adhere to all 1041 regulations in Elbert County, as
well as other regulatory requirements imposed by the County. The cost of all
improvements will be required to be borne by the project.

8.3

TRANSPORTATION MASTER PLAN AMENDMENT POLICY

As an integral part of the Elbert County Master Plan, all amendments and revisions to
this West Elbert County Transportation Master Plan will be formally adopted by the Elbert
County Planning Commission.
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Introduction
A transportation plan is being prepared for the western portion of Elbert County, from the
western county line to County Road 101 to the east. The study area is shown on Figure 1. The
purpose of the plan is to guide transportation decision making for the next thirty years. This
document provides a general overview of the study area’s environment and identifies any
potential areas of concern. Information contained in this report is based on existing
environmental data, which is somewhat limited for Elbert County. Therefore, it is recommended
that a detailed environmental analysis be performed for any transportation corridors or projects
identified in the Western Elbert County Transportation Plan in order to identify any
environmental resources of concern that may exist in the vicinity of those projects.

Farmland
Elbert County is largely rural. Farmland classification data was obtained through the Soil Survey
Geographic (SSURGO) Database. This annually updated database provides all soil
classifications, including Prime and Unique Farmland, and Farmland of Statewide and Local
Importance. SSURGO data indicated that there are scattered areas of soils classified as
Farmland of Statewide Importance and Prime Farmland If Irrigated located throughout the study
area. These areas are shown on Figure 2. Any potential impact or conversion of these soils will
require coordination with the Natural Resources Conservation Service.

Environmental Justice
On February 11, 1994, Federal Executive Order 12898: Federal Actions to Address
Environmental Justice in Minority Populations and Low-Income Populations was issued to
reinforce Title VI of the Civil Rights Act of 1964. The Civil Rights Act states that “No person in
the United States shall, on the grounds of race, color or national origin be excluded from
participation in, be denied the benefits of, or be subjected to discrimination under any program or
activity receiving Federal financial assistance.” Executive Order 12898 states, “Each Federal
agency shall make achieving environmental justice part of its mission by identifying and
addressing, as appropriate, disproportionately high and adverse human health or environmental
effects of its programs, policies and activities on minority populations and low-income
populations.” Income and racial data for Elbert County was obtained from the 2000 U.S. Census.
Low-Income Populations
US Census 2000 data was used to identify areas of low-income populations in the study area.
According to census data, the median household income in Elbert County is $62,480. Of the
6,760 households in Elbert County, approximately 61 percent fall below the county’s median
income level. Within the study area, the highest concentrations of households that fall below the
county’s median income are located in the southeast portion of the study area (see Figure 3).
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Figure 1
Study Area
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Figure 2
Farmland Soil Locations
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Figure 3
Households Below Median Income in Study Area
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Minority Populations
US Census 2000 data was also used to identify areas of minority populations in the study area.
Minority populations are described by two categories: race and ethnicity. Census data was
collected at the block group level to be used in determining the composition of minority
populations within the study area. Race includes seven exclusive categories: White, Black,
American Indian and Alaska Native, Asian, Native Hawaiian or other Pacific Islander, some
other race, and two or more races. The US Census Bureau separates Hispanic or Latino from the
race category, and addresses it as an ethnicity.
According to the census data, Elbert County has a total population of 19,872 persons, of which
seven percent are minorities. In general, minority populations in the study area are low. Block
groups in the study area have minority populations between five and ten percent. Areas with a
higher percentage of minorities are generally located in the north and eastern portion of the study
area (see Figure 4).

Schools Located in Study Area
The following schools are located within the study area and are shown on Figure 5:
Elbert:
• Elbert Elementary School, 24489 Main Street
• Elbert Junior-Senior High School, 24489 Main Street
Elizabeth:
• Elbert County Charter School, 823 South Bannock Street
• Elizabeth Running Creek Preschool, 589 South Banner Street
• Running Creek Elementary School, 900 South Elbert Street
• Elizabeth Middle School, 34427 County Road 13
• Elizabeth High School, 36500 County Road 13
• Frontier High School, 589 South Banner Street
Kiowa:
• Kiowa Elementary School, 525 Commanche
• Kiowa High School, 525 Commanche
• Kiowa Middle School, 525 Commanche

Parks and Recreation Facilities
Information regarding parks and recreational facilities located in the study area was obtained
from the Colorado Department of Transportation (CDOT), Colorado State Parks, and Elbert
County. No national parks, national forests, or state parks are located in the study area. Areas
designated as state lands are located throughout the study area (see Figure 5).
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Figure 4
Minority Populations in Study Area
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Figure 5
Park/Recreation Areas, Schools, and State Land in Study Area
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Public parks and public recreation facilities located in the study area include the following (see
Figure 5):
Town of Elizabeth:
• Casey Jones Park/Elizabeth Rodeo Ground. Facilities at this park include three
baseball diamonds, rodeo arena, campground, and skateboard park.
• Spring Valley Golf Course located at 42350 County Road 17-21 in Elizabeth. This 18hole golf course is a public golf course that was built in 1997.
Town of Kiowa
• Elbert County Fair Ground
Town of Elbert:
• Park facilities include a track and field facility, baseball field, football field, and picnic
area.

Cultural Resources
Information for known cultural resources located in the study area was obtained from the
National Park Service, CDOT, Colorado Historical Society Office of Archaeology and Historic
Preservation, and the National Register of Historic Places. No national historic landmarks or
Indian reservations are located in the study area.
The study area contains five identified historic sites. Four sites are listed on the Colorado State
Register and one site is listed on the National Register of Historic Places. These sites are shown
on Figure 6. Any potential impacts to historic properties will require coordination with the State
Historic Preservation Office.
•

Denver & New Orleans Railroad Segment (State Register), located along Elbert Road
south of Elbert, Colorado (Site No. 5EL.299.1/5EP.868.1). The Denver and New Orleans
Railroad operated over this now-abandoned grade between 1881 and 1936. The Denver
and New Orleans Railroad was the first standard gauge railroad to operate between
Denver, Colorado Springs, and Pueblo. This railroad segment runs southerly from a point
south of Elbert and just north of the county line, approximately 1.1 miles to a point 1 mile
south of the El Paso County line, and includes the 1.1 miles of right-of-way itself and a
strip of land 50 feet wide along each side of the right-of-way center line. Trackage was
removed from the segment in 1936 when the railroad was abandoned.

•

Hubert Building (Carlson Building) (State Register), 239 Main Street, Elizabeth,
Colorado (Site No. 5EL.295). The 1890 building is typical of late 19th century
storefronts. It contained a variety of retail and wholesale enterprises and contributed to
the commercial history of Elizabeth.

•

J Bar Double C Ranch (State Register), 21441 County Road 35-41, Elbert vicinity (Site
No. 5EL.656). The 388-acre J Bar Double C Ranch is significant for its development and
use between 1952 and 1967 as a western summer camp for children of Jewish heritage.
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Figure 6
Known Historic Properties in Study Area
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•

Beginning on the East Coast after World War I, children’s summer camps geared to the
Jewish community spread westward after the World War II. The J Bar Double C Ranch
camp was the Denver Jewish community's response to the need for such a facility in the
area and is one of only two Jewish summer camps in Colorado.

•

Sacred Heart Church (State Register), 7211 County Road 98, Elbert, Colorado (Site
No. 5EL.294). Originally built on the banks of Boxelder Creek, a devastating flood in
1935 nearly swept the building away and resulted in its move to higher ground east of
town. The church is a striking local expression of the Gothic Revival style.

•

St. Mark United Presbyterian Church (National Register), 225 Main Street, Elbert,
Colorado (Site No. 5EL.138). St. Mark United Presbyterian Church, a one-and-one-halfstory clapboard structure on a wooden foundation, has a high gabled roof and brick
chimney. It was built in 1889 by prospective members under the direction of a local
carpenter, Taylor Green. A tower, topped with a spire and four-sided cupola, houses the
narthex in its base. The first Protestant church to be organized and constructed in Elbert
County, the building represents the architecture common in the eastern plains churches of
that era. It provided shelter for worship and social gatherings as well as serving as a relief
station during area floods of 1935.

Section 4(f) Properties
Section 4(f) applies to publicly owned lands that are managed as parks and recreation areas,
wildlife or waterfowl refuges, and to all “significant” historic sites regardless of ownership.
Impacts to Section 4(f) resources resulting from transportation improvements must be avoided if
possible. If avoidance is not feasible and prudent, then all possible planning to minimize harm to
these resources must be included in the project. There are two types of impacts to a designated
Section 4(f) property that require an evaluation and determination as set forth in the statute:
1. A direct impact to the Section 4(f) property that results from a taking of a portion of or all
of the property.
2. Any action by the project, while not amounting to a direct taking, which would
“substantially impair” the current use of the property by intrusions such as noise, air or
visual impacts, as well as vibration impacts, could constitute a “constructive use” of the
Section 4(f) property.
For historic properties, Section 4(f) land is significant if land is taken from a property that is
listed in or eligible for inclusion in the National Register of Historic Places (NRHP) and these
properties are impacted with loss of property or other adverse effects.
Known properties located within the study area that would fall under Section 4(f) protection are
those listed in the “Parks and Recreation Facilities” and “Cultural Resources” sections of this
report.
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Section 6(f) Properties
Section 6(f) applies to public recreational areas developed with partial or complete funding
provided through the Land and Water Conservation Fund Program, Assistance to States and
Urban Parks (L&WCF). According to the National Park Service, no properties that were
acquired or developed with the use of L&WCF funds are located in the study area.

Vegetation, Wildlife, Threatened & Endangered & Sensitive Species
The study area lies within the boundaries of the Shortgrass Prairie Initiative, which is a
cooperative effort between CDOT, Federal Highway Administration, US Fish and Wildlife
Service, Colorado Department of Natural Resources, Colorado Division of Wildlife, and The
Nature Conservancy to work together, along with landowners and communities, to preserve
thousands of acres of shortgrass prairie in eastern Colorado and effect regional conservation of
declining species on Colorado’s eastern plains.
Information for vegetation, wildlife, threatened and endangered, and state sensitive species was
obtained from the Colorado Division of Wildlife, CDOT, and the Colorado Natural Heritage
Program (CNHP). No state wildlife areas (SWAs), state trust land, or wilderness areas are
located in the study area.
Species known to occur in Elbert County are shown in Table 1.
Table 1
Species Known to Occur in Elbert County
Major Group
Amphibians
Birds

Fish
Insects

Mammals

Natural

Scientific Name
Rana blairi
Buteo regali
Calcarius mccowni
Charadrius montanus
Melanerpes lewis
Numenius americanus
Tympanuchus phasianellus
jamesi

Common Name
Plains Leopard Frog
Ferruginous Hawk
McCown's Longspur
Mountain Plover
Lewis's Woodpecker
Long-billed Curlew
Plains Sharp-tailed Grouse
Wild turkey
Arkansas Darter
Sandhill Fritillary
Moss's Elfin
Colorado Blue
Black-tailed Prairie Dog
Northern Pocket Gopher Subsp
Swift Fox
Meadow Jumping Mouse
Subsp
White tail deer
Pronghorn
Mule Deer
Elk
Xeric Tallgrass Prairie
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Etheostoma cragini
Boloria selene sabulicollis
Callophrys mossii schryveri
Euphilotes rita coloradensis
Cynomys ludovicianus
Thomomys talpoides macrotis
Vulpes velox
Zapus hudsonius preblei
Odocoileus virginianus
Antilocapra americana
Odocoileus hemionus
Cervus elaphus
Andropogon gerardii -
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Status
state special concern
state special concern
-state special concern
-state special concern
state endangered
-state threatened
---state special concern
state special concern
state special concern
federal and state
threatened
------
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Major Group
Communities

Common Name
Northern Sandhill Prairie
Great Plains Mixed Grass
Prairie
Shortgrass Prairie
Scarp Woodlands
Great Plains Mixed Grass
Prairie
Montane Riparian Forest
Plains Cottonwood Riparian
Woodland
Plains Cottonwood Riparian
Forests
Cottonwood/Sand Dropseed

Scientific Name
Sporobolus heterolepis
Andropogon hallii - Calamovilfa
longifolia
Andropogon hallii - Carex inops
ssp. heliophila
Bouteloua gracilis - Buchloe
dactyloides
Juniperus scopulorum /
Schizachyrium scoparium
Pascopyrum smithii - Nassella
viridula
Populus acuminata
Populus deltoides - (Salix
amygdaloides) / Salix (exigua,
interior)
(Populus deltoides / Panicum
virgatum - Schizachyrium
scoparium)
Populus deltoides / Sporobolus
cryptandrus
Salix amygdaloides
Salix exigua - Salix ligulifolia

Peachleaf Willow Alliance
Strapleaf Willow-Coyote
Willow
Coyote Willow/Mesic
Salix exigua / Mesic Graminoids
Graminoid
Montane Willow Carr
Salix ligulifolia
Montane Riparian Shrubland
Salix lucida ssp. caudata
Great Plains Mixed Grass
Schizachyrium scoparium Prairies (Sandstone/Gravel
Bouteloua curtipendula
Breaks)
Prairie Slough Grass
Spartina pectinata
Source: Colorado Division of Wildlife, Colorado Natural Heritage Program
-- = no status

Status
--------

--

--------

--

One species, the Burrowing Owl (Athene cunicularia), is a State of Colorado threatened species,
and is also protected under the Migratory Bird Treaty Act. There are no known major
populations of Burrowing Owl in Elbert County; however, potential habitat such as abandoned
prairie dog burrows does exist.
Wildlife Species Most Likely to be Affected Within the Study Area
•

Preble’s Meadow Jumping Mouse: Based on the CNHP, overall range for the Preble’s
Meadow Jumping Mouse (PMJM) is located throughout the western half of the study
area. Five known locations of PMJM populations were identified within their overall
range in the study area. PMJM is a federally listed threatened species; any potential
impacts associated with this species or its primary habitat will require coordination with
U.S. Fish and Wildlife Service.
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•

Pronghorn: Pronghorn have an overall range that spans the study area, with heavy
concentration of populations in the south and southeastern areas of the study area. The
majority of mapped pronghorn populations are identified as occurring south of US 86 and
east of 25-41 Road. Any potential impacts to pronghorn will require coordination with
the Colorado Division of Wildlife.

•

Mule Deer: Mule deer populations are generally concentrated in the western and
southern portions of the study area. Resident mule deer populations are noted as
occurring primarily in the areas north and west of Elizabeth near Gold Creek, Whiskey
Gulch, Bayou Gulch, and Russellville Gulch. Any potential impacts to mule deer
populations or mule deer migration corridors will have to be coordinated with the
Colorado Division of Wildlife.

•

Elk: Elk are a resident general wildlife species within the study area and primarily are
found residing throughout the southwestern corner of the study area. Any potential
impacts to elk populations or elk migration corridors will require coordination with the
Colorado Division of Wildlife.

Figure 7 shows locations within the study area that have been identified by the Colorado Natural
Heritage Program as areas containing significant biodiversity. These locations typically contain
areas of primary habitat for a variety of wildlife species and are of significant ecological
importance. Locations shown in Figure 7 are designated as containing very high, high, or
moderate biodiversity significance.

Floodplains
Floodplain mapping was obtained from the Federal Emergency Management Administration
(FEMA) for the study area. Elbert County has not participated in the National Flood Insurance
Program, and floodplain mapping for the study area is very limited and only includes the towns
of Elizabeth and Kiowa.
Running Creek flows through the northeast portion of the Town of Elizabeth. Kiowa Creek
traverses the western part of the Town of Kiowa. Mapping also indicates two other unnamed
waterways that traverse the Town of Kiowa. All of these creeks have associated floodplains that
are classified as Zone A floodplains. “Zone A” identifies an approximately studied special flood
hazard area for which no Base (100-year) Flood Elevations (BFEs) have been provided.

Wild and Scenic Rivers
Information on wild and scenic rivers in the study area was obtained from the National Park
Service Wild and Scenic Rivers System website. No wild and scenic rivers are located in the
study area.
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Figure 7
Areas of Biodiversity in the Study Area
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Hazardous Materials
According to the US EPA, two hazardous waste areas are identified in the study area. Both are
located in the Town of Kiowa along Highway 86; one is located on the east side of Kiowa and
the other is located on the west side of Kiowa. These areas are shown on Figure 8. Note that a
list of Tier 1 and Tier 2 sites was requested from Elbert County’s Office of Emergency
Management. When received, that information will be appended to this report.

Water Resources and Water Quality
Information for water resources and water quality was obtained from Elbert County, CDOT, and
the US EPA. No major lakes or rivers are located in the study area. No impaired water bodies or
impaired streams are located in the study area. Waterways located in the study area are listed
below and shown on Figure 1:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Antelope Creek
Bayou Gulch
Big Gulch
Bland Creek
Box Elder Creek
Coal Creek
Comanche Creek
Dry Creek
East Bijou Creek
East Cherry Creek
East Gulch
Gold Creek
Gopher Creek
Hay Gulch
Henderson Gulch
Kiowa Creek
Little Dry Creek
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Lone Tree Gulch
Middle Bijou Creek
Mule Gulch
Mule Gulch
Neffs Gulch
Rattlesnake Creek
Reed Springs Creek
Running Creek
Russellville Gulch
Spring Gulch
Spring Branch
Station Gulch
West Bijou Creek
West Kiowa Creek
Whiskey Gulch
Wilson Creek
Wolf Creek

Environmental Overview

Figure 8
Potential Hazardous Waste Sites in Study Area
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Wetlands
Existing historical and current wetland data for the study area is limited to a narrow band along
the western edge of Elbert County. Numerous waterways are located throughout the study area
that may have associated wetlands and riparian areas. Based on the lack of existing wetland
information and high volume of waterways in Elbert County, it is recommended that a site
survey for wetlands and riparian habitat be conducted prior to any proposed construction
activities to help ensure proper location and identification of wetland resources, determination of
potential impacts, and proper coordination with the U.S. Army Corps of Engineers.
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To:

Project File/Report Appendix, Western Elbert Transportation Plan

From:

Scott Jones, Jacobs Carter Burgess

RE:

Methodology for Forecasting Future Traffic

Date:

April 9, 2008

Purpose
The purpose of this memorandum is to document the method for forecasting future
traffic volumes in western Elbert County. The land use data is a primary input in the
travel modeling process. Analysis was performed using a spreadsheet model
developed for this process.
Travel Forecasting Process
Elbert County is forecast to have approximately 14,200 new homes in the study area by
2035. To evaluate these demands and best prepare for future growth, a three step
forecast method was followed. The forecast process employed a spreadsheet-based
model. The process includes:
1. Land use allocation
2. Trip generation
3. Trip distribution/assignment
The forecasting process is explained as follows.
Land Use Allocation
Travel patterns and the routes used are largely a result of geographic location. The
magnitude of travel between point ‘A’ and ‘B’ is a function of density, proximity, and
available routes between the two areas. To reflect this, transportation analysis zones
(TAZ) were established to define local neighborhoods and groups that likely have
homogenous travel patterns.
The northwestern area of the County was given smaller zones, whereas the east portion
of the study area was given larger zones. The forecast of 14,200 new homes where then
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allocated to each TAZ. Allocation was based on foreseeable development patterns and
densities and information received from the County. The amount of commercial and
retail employment located in each of the zones was also estimated.
Trip Generation
Total daily trips were calculated for each of the zones. According to ITE statistics,
approximately 9.57 (land use code 210) trips per day 1 will enter and exit each of these
new homes according to national statistics. These statistics represent single family
detached housing that is common in the area. Although, one study of Elbert County
traffic counts showed that rates for the County are currently about 7.5 trips per
household per day. This lower trip rate is likely the result of the longer distances
needed to travel to/from work and for other household goods. Generally, when
distances are greater more trip-chaining occurs. Trip chaining is the combining of
multiple trips throughout the day. For example, trips to the grocery store might be
combined with a trip home from work rather than making two separate trips. Trip
chaining is projected to diminish as the area develops to provide additional services
nearby. With a better mix of land uses, trip and travel characteristics are expected to
gravitate towards more average conditions documented by ITE. Therefore, for 2035, a
trip rate of 9.57 per household was assumed for forecasting purposes.
Trip rates found in ITE were used for commercial and retail uses. The specialty retail
center (land use code 814) was determined to be the most applicable for planning
purposes. This land use is described as generally small strip shopping centers that
contain a variety of retail shops and specialized in quality apparel; hard goods; and
services. These types of uses are expected to intensify in the areas of Elizabeth and
Kiowa. The Singing Hills road corridor is also expected to provide these services in the
future. The average daily trip rate for this use is 44.32 per 1,000 feet of retail.
The State demographer statistics were also used to estimate future retail square footage.
According to state projections, Elbert County is expected to growth from 6,900 jobs
(year 1995) to 23,500 jobs by 2035. Many of these jobs are expected to be service sector
jobs and located in the Western Portion of the County. According to ITE statistics, on
average, one employee equate to 200-500 sf of retail/service space.
Trip Distribution/Trip Assignment
These two steps were combined during application of the spreadsheet model. Figure 1
includes a screen capture of this process. In general terms, percentages were assigned
to each of the zones based on a review of existing traffic volumes, origin destinations,

1

Trip Generation, 7th Edition. Institute of Transportation Engineers. 2003.
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and Census Journey to work data. This process encompasses trip distribution/
assignment.
For example, a particular TAZ would have access to 4 roadways. Traffic to/from the
zone was estimated to access each of those roads on a proportion that accounted for
100% of the trips. If the roadway provided a more direct connection to areas to/from
the Denver Metro area they received a larger proportion of the trips.
This process was first performed to replicate existing conditions. Once existing
conditions were replicated within reasonable levels, this process was repeated for the
future. The best predictor of future travel is existing travel; however, adjustments were
necessary to reflect existing flows and changes in traffic patterns as development
occurs. For example, adjustments were made to reflect increased intensities in retail
services along the Singing Hills corridor.

Figure 1: Spreadsheet Model

April 2008

Travel Forecasts – Tech Memo
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Elbert County
Determining the Level of Service (LOS) on Two-Lane Two-Way Highways
The Highway Capacity Manual (HCM) Methodology
The Highway Capacity Manual methodology (HCM 2000 1 ) presented in Chapter 12 and
Chapter 20 can be used to determine the LOS on two-lane two-way highways if the base
conditions listed in HCM exist in the study area.
The base conditions used to determine the LOS for a two-lane highway in HCM assumes
no restrictive geometric, traffic, or environmental factors. In addition, the base conditions
include:
• Lane widths greater than or equal to 12 feet
• Clear shoulders wider than or equal to 6 feet
• No no-passing zones
• All passenger cars
• No impediments to through traffic, such as traffic control or turning vehicles
• Level terrain and
• 50/50 directional split of traffic.
HCM methodology considers traffic operations on two-lane two-way highways to be
different from those on other uninterrupted-flow facilities. Typically, on a two-lane twoway highway, lane changing and passing are possible only in the face of oncoming traffic
in the opposite lane. As traffic volumes increase, passing demand will increase rapidly
and passing capacity in the opposite lanes will decline. Therefore, on two-lane two-way
highways normal traffic flow in one direction influences flow in the other direction.
HCM also states that efficient mobility is the principal function on major two-lane
highways, hence, delay-as indicated by the formation of platoons-is considered more
relevant as a measure of service quality on these highways. Two performance measures
are listed in the HCM to describe the service quality for two-lane highways: percent timespent-following and average travel speed. The LOS criteria defined by the HCM for twolane highways use both these measures.
Further, HCM categorizes two-lane highways into two classes for analysis –
• Class I – These are two-lane highways on which motorists expect to travel at
relatively high speeds. Two-lane highways that are major intercity routes,
primarily arterials connecting major traffic generators, daily commuter routes, or
primary links in state or national highway networks generally are assigned to
Class-I.
•

1

Class II – These are two-lane highways on which motorists do not necessarily
expect to travel at high-speeds. Two-lane highways that function as access routes

Highway Capacity Manual 2000, Transportation Research Board, 2000

to Class-I facilities, serve as scenic or recreational routes that are not primary
arterials, or pass through rugged terrain generally are assigned to Class II. Class II
facilities most often serve relatively short trips, the beginning and ending portions
of longer trips, or trips for which sightseeing plays a significant role.
HCM Exhibit 20-2 depicts the LOS Criteria for two-lane Class I highways.
Exhibit 20-2 LOS Criteria For Two-Lane Highways in Class I
LOS
Percent Time-Spent Following
Average Travel Speed (mph)
A
<=35
>55
B
> 35-50
>50-55
C
>50-65
>45-50
D
>65-80
>40-45
E
>80
<=40
HCM Exhibit 20-4 depicts the LOS Criteria for two-lane Class II highways.
Exhibit 20-4 LOS Criteria For Two-Lane Highways in Class II
LOS
Percent Time-Spent Following
A
<=40
B
> 40-55
C
>55-70
D
>70-85
E
>85
Applying the HCM methodology to two-lane two-way roads
The HCM Methodology to determine LOS on two-lane two-way roads does not apply to
the Elbert County roads because of the following base conditions violations –
• Impediments to through traffic, such as traffic control or turning vehicles, exist on
the study area highways
• Clear shoulders wider than or equal to 6 feet does not exist on all highways under
study
• No passing zones exist either due to geometric or traffic constraints
HCM provides no guidance on minimum speed limit considered to formulate Exhibit 202 and Exhibit 20-4. Highway Capacity Software (HCS) assumes a minimum speed limit
of 45 miles per hour (mph) for LOS calculations on two-lane two-way highways.
As per Exhibit 20-2 to determine LOS for Class I highways, an average travel speed
equal to or less than 40mph on any section of highway is considered as operating at LOS
E. A number of roadways in the study area have a posted speed limit of 25 or 35mph;
hence, this methodology can not be applied to those highways.

Exhibit 20-4 to determine LOS for Class II highways does not apply since roadways in
the study area violate a number of base conditions listed in the HCM (listed above).
In the absence of an appropriate HCM methodology an empirical method is used to
determine LOS on Elbert County roadways. A table depicting the Average Daily Traffic
(ADT) range corresponding to typical roadway characteristics is prepared for streets in
the Denver front range area. The range of ADTs is based on existing examples in the
Denver front range area and capacity analysis done for other similar planning
projects. The volumes listed reflect near-capacity or capacity traffic levels for the types of
roads, which means peak hours have tolerable delay and queuing at intersections (LOS D,
with some turning movements at LOS E or F).

55,000

45,000

40,000

32,000

24,000

16,000

10,000

8,000

4,000

66,000

55,000

45,000

40,000

32,000

24,000

16,000

10,000

8,000

Santa Fe in Littleton, US 287 in Broomfield, Kipling
north of 285
Wadsworth near Quincy, Colorado Blvd, Colfax
near Speer
Parker Rd near 225, 285 west of 85

Excellent access control, 45mph to 55mph, maximized
intersection turn lanes, some interchanges
Fair/Good access control, 40mph to 45mph, good turn
lanes at intersections
Excellent access control, 45mph to 55mph, good
intersection turn lanes, some interchanges








Land uses served (peak hour
patterns)
Downtown/urban/suburban/rural (peak hour and directional patterns)
Expanded intersection at large
crossroads
Number of and configuration of bottleneck intersections




Shoulder, bike lanes, on street parking
Number of intermediate access points,
auxiliary lanes for accesses

Lane widths, median widths

University Blvd. south of 285, Sheridan Blvd. in
Arvada/Westminster

Good access control, 40mph to 45mph, good turn lanes at
intersections



North Boradway in Boulder, Yale west of I-25, Dry
Creek Rd, Yosemite in Centennial, 38th Ave

SH 93 in Golden, SH 7 east of Boulder, SH 7 in
Broomfield

Excellent access control, 45mph to 55mph, good turn lanes
at intersections
Fair access control, 35mph to 40mph, limited continuity,
intermittent medians

Downing St.,Garrison St., Quebec south of Colfax,
Washington, Pecos in Adams Co.

Prince St. in Littleton, Logan St in Englewood,
Lowell / 32nd in NW Denver

Poor access control, 30mph to 35mph, some turn lanes at
intersections, on street parking,
Fair access control, 35mph to 40mph, expanded lanes at
intersections, continuous median

Perry St., Pearl St. in SW Denver, 46th Ave. in NW
Denver, Holly, Monaco along Smith Rd

Denver/Boulder Example

Poor access control, 25mph to 35mph, almost no turn
lanes at intersections

Typical Characteristics (may include some or all)

Items below contribute to the variation in range

6-lane expressway

6-lane arterial

4-lane expressway

4-lane arterial

4-lane minor
arterial

2-lane highway

2-lane minor
arterial

2-lane collector

2-lane minor
collector

Type

ADT Range
Low
High
End
End

ADT Range and Typical Roadway Characteristics
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Roundabouts: An Informational Guide
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Benefits
•
•
•
•

Vehicle Safety
Pedestrian Safety
Traffic Operation
Environment and Aesthetics

Safety

Comparison of predicted roundabout injury crashes
with rural two-way stop controlled (TWSC)
intersections.

2

Traffic Operations

Approach capacity of a single lane roundabout. A
typical signalized intersection can process 1900
vehicles per hour per hour of green time per lane.

Traffic Operations

Average delay per vehicle at the Manual on Uniform
Traffic Control Devices (MUTCD) peak hour traffic
signal warrant threshold.

3

Traffic Operations

Comparison of two-way stop controlled
intersection (TWSC) and single-lane
roundabout capacity.

Challenges
•
•
•
•

Safety for Visually Impaired Persons
Initial Confusion and Driver Unfamiliarity
Potential Increase in Minor Collisions
Inappropriate Locations:
–
–
–
–

Intersections with sight distance constraints
Locations with very high large vehicle turning movements (semi-trucks)
Locations where adequate space is not available
Locations where entering flows exceed 2,400-2,800 vehicles per hour
(for single-lane roundabout)

4

Additional Issues
•
•
•
•

Public Acceptance of Roundabouts
Impacts to Bicyclists
Parking
Trailers

Space Requirements

Area comparison: Urban single-lane roundabout
vs. comparable signalized intersection.
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Costs
Roundabout operation and maintenance costs
are slightly higher than signalized intersections for:
•
•
•
•

Illumination
Signing
Pavement marking
Landscaping

Signalized intersections have additional operation and
maintenance costs O&M costs for:
•
•
•
•

Signal power
Bulb replacement
Detection maintenance
Signal maintenance

Examples of Roundabout
Policy and Guidance
• New York State
• Loveland/Ft Collins – Larimer County
• Douglas County

6

New York State
“When the analysis shows that a roundabout is
a feasible alternative, it should be considered
the Department’s preferred alternative due to
the proven substantial safety benefits and
other operational benefits…”
-New York State Highway Design Manual
August 2006

Larimer County
“Roundabouts are considered a form of traffic control.
Roundabouts shall be designed in accordance with
the Roundabout Design Manual…”

-Larimer County Urban Area
Street Standards
April 2007

7

Douglas County
“Safety and mobility within the network can be improved
through various intersection treatments. Treatments to
intersections may include building auxiliary lanes, installing
traffic signals or installing alternative intersection control
measures such as modern roundabouts. Appropriate
intersection control and intersection improvements are typically
determined through a detailed engineering study on a case by
case basis …”

-Douglas County Transportation Master Plan
Adopted April 2004

8

9

Questions?

10

The number of modern roundabouts in the United States is increasing rapidly. Modern roundabouts are
precisely designed facilities that have capacity elements and provide traffic control features, much like a
traffic signal. “Traffic circles” seen in a growing number of residential streets are not roundabouts.
Residential traffic circles provide traffic calming benefits, but are not designed to handle a large volume
of traffic. Many communities like Alamo have few local examples of roundabouts, and few opportunities
to learn about their potential benefits and constraints. Following is a list of “pros and cons” associated
with roundabouts, compiled from several sources including the Federal Highway Administration
(FHWA) publication Roundabouts: An Informational Guide.
Pros
Vehicle Safety
• Roundabouts have 75 percent fewer vehicle “conflict points,” or locations where vehicles cross
paths, than conventional intersections.
• The Insurance Institute for Highway Safety analyzed before-and-after safety conditions at existing
intersections that have been converted to roundabouts. The results indicate a 39 percent
decrease in total crashes, a 76 percent decrease in injury-producing crashes, and a 90 percent
decrease in fatal crashes.
• Some of the most serious types of collisions, including head-on and broadside, cannot occur at
roundabouts.
Pedestrian Safety
• Pedestrians only have to cross one single-lane direction of traffic at a time, and have
considerably less exposure to vehicles than at conventional intersections.
• At an intersection such as Danville Boulevard and Orchard Street, pedestrians would cross two
separate 14-foot traffic lanes, in contrast to the existing 80-foot crossing distance.
• The conversion of existing intersections to roundabout-controlled intersections has been found
to decrease the number and severity of pedestrian accidents (by as much as 73 percent
according to a Dutch study).
Traffic Operation
• For a given approach width, roundabouts are capable of handling a higher volume of vehicles
than other types of intersection controls.
• Roundabouts can often have lower average vehicle delays and better Levels of Service than
conventional intersections.
• The ability to make U-turns is relatively easy and safe at roundabout-controlled intersections.
This can facilitate parking circulation, and can improve access from driveways along adjacent
street segments where left turns are difficult or prohibited.
• Roundabouts regulate vehicle speeds, and can be useful tools on corridors such as Danville
Boulevard where lower traffic speeds are desired.
Environment and Aesthetics
• By reducing the amount of rapid acceleration and deceleration associated with other types of
intersection controls, as well as idling, roundabouts typically cause vehicles to consume less fuel
and correspondingly lead to lower vehicle emissions.
• Roundabouts provide an excellent opportunity for landscaping and/or public art, and most
people find them more attractive than traffic signals.

Cons
Safety for Visually Impaired Persons
• Roundabouts do not have the same audible queues used by visually-impaired pedestrians to
cross stop-controlled and signalized intersections, and may require special design treatments to
accommodate these users.
Initial Confusion and Driver Unfamiliarity
• Drivers who are unfamiliar with roundabouts may become timid or uncertain upon approach to
the intersection, and may violate yield controls or stop at inappropriate times, potentially
resulting in minor accidents.
Potential Increase in Minor Collisions
• Though roundabouts typically result in an overall decrease in collisions and a substantial
decrease in serious collisions, they may result in an increased frequency of minor collisions such
as rear-end and low-speed sideswipes.
Inappropriate Locations
• Roundabouts should not be located at intersections with sight distance constraints, locations
with very high large vehicle turning volumes (such as semi trucks), or locations where adequate
space is unavailable.
• Single-lane roundabouts generally should not be used in locations with entering flows exceeding
2,400 to 2,800 vehicles per hour.
Pro/Con
Public Acceptance of Roundabouts
• In the United States, it has been found that many communities experience public opposition to
roundabouts in the early planning stages. After construction and some time to acclimate,
however, public opinion typically shifts in a much more positive direction.
Impacts to Bicyclists
• Studies of bicycle safety at roundabouts have yielded mixed results. Roundabout design must
consider the degree of anticipated bicycle activity and incorporate design elements that protect
bicyclist safety. In the case of Danville Boulevard, this includes allowing faster/more confident
bicyclists to proceed through the roundabout as a vehicle, while providing “escape ramps” on
the entries and exits for slower/less confident riders to bypass the roundabout.
• Many bicyclists prefer roundabouts to traffic signals because they are not required to stop, and
because vehicle speeds are decreased to near bicycle speeds at the intersection itself.
Parking
• The space consumed by roundabouts sometimes results in lost parking spaces adjacent to an
intersection. This configuration can have a positive effect on parking supply just beyond
roundabout intersections, however, as the removal of turn lanes and/or through lanes may
create more available street width for on-street parking.

More information on roundabouts can be found at these sites:
FHWA Publication Roundabouts: An Informational Guide
http://www.tfhrc.gov/safety/00068.htm
Kansas State University Modern Roundabouts Information
http://www.ksu.edu/roundabouts/
Caltrans Roundabout Design Bulletin
http://www.dot.ca.gov/hq/oppd/dib/dib80-01.htm
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Gravel Walk
0
6

Gravel Walk
0
0

Roadway Classification ROW Width of Pavement
Local Type II - Rural
70
36
Major Collector - Rural
90'
40

Roadway Classification ROW Width of Pavement
Minor Art - 2 lane Rural 107'
40
Major Art - 4 lane Rural 120'
64

Improvement
6" Asphalt Pavement

Improvement
7" Asphalt Pavement

Curb & Gutter Concrete Walk Cost Per Foot
Yes
8
$159
Yes
8
$236

Curb & Gutter Concrete Walk Cost Per Foot
No
No
$99
Yes
No
$113

Elbert County Roadway Improvement Unit Costs

Cost per Mile
$839,520
$1,246,080

Cost per Mile
$522,720
$596,640

$
$

$
$

Two Lane Minor Arterial - 107 foot ROW
Cut/Fill
ABC

Four Lane Arterial - 120 foot ROW
Cut/Fill
ABC

Numbers in Green are used in calculations
NOTE: All existing roads are assumed at 60 feet ROW

$
$

Two Lane Collector - 90 foot ROW
Cut/Fill
ABC

1
2
3
4

Sub-Surface
Walkway Width
COST Per Mile
(Bothsides)
$
667,235.56
$
713,386.67
$
713,386.67
$
990,293.33
0
6
8
8

13.00
30.00

13.00
30.00

13.00
30.00

3
0.667

3
0.667

3
0.667

96
66

72
42

72
42

56,320
8,604

42,240
5,476

42,240
5,476

$
$
$

$
$
$

$
$
$

732,160.00
258,133.33
990,293.33

549,120.00
164,266.67
713,386.67

549,120.00
164,266.67
713,386.67

Surface Width
(Pvmt plus 2'),
Earthwork (Pvmt Volumes in Cu
Depth in feet
Yds per mile
+ 32')
Total Cost
13.00
3
68
39,893 $
518,613.33
30.00
0.667
38
4,954 $
148,622.22
667,235.56
$

Overlay COST Per
Mile
$
522,720.00
$
596,640.00
$
839,520.00
$
1,246,080.00

Effective Sub Surface
Width (Pvmt plus 2'),
Earthwork (Pvmt +
32')
38
42
42
66

400,000.00 Bridges assumed are: 50 feet wide and 80 feet long bridge @ $100 per sq foot
250,000.00 Assume $200,000 for signal, and $50,000 for additional turn lanes and paving
1.00

Description
Local - 70 foot ROW
Two Lane Collector - 90 foot ROW
Two Lane Minor Arterial - 107 foot ROW
Four Lane Arterial - 120 foot ROW

Cost per Cu yd
$
$

Improvement Code

$
$
$

Local - 70 foot ROW
Cut/Fill
ABC

60
90
107
120

Future ROW
Width

Bridge Cost
Signalized Inter Cost
ROW Cost / SF

Elbert County Roadway Costs Assumptions

