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Chapter 1: Introduction

Douglas County is a vibrant and growing region. It is the eighth most populous

county in the State of Colorado and is one of the fastest growing counties in the
United States. Douglas County is located midway between Colorado's two largest
cities, Denver and Colorado Springs. Douglas County contains the Cities of Lone
Tree and Castle Pine North and the Towns of Parker, Castle Rock, and Larkspur and
portions of Aurora and Littleton, as depicted in Figure 1.

Douglas County borders the Denver metropolitan area. Much of unincorporated Douglas County is rural and lightly wooded,
with broken terrain and small streams. Suburbanization is gradually displacing the ranching economy of Douglas County.
Residents generally commute to workplaces elsewhere in the metropolitan area outside of the County. Interstate 25 is the primary
regional corridor traveling through the County from north to south.

The Douglas County 2030 Transportation Plan, which used as a basis the existing 2020 Transportation Plan, updates that plan
and creates a vision for a multi-modal transportation system in response to the public outreach process. The Plan provides more
mobility options, including transit and bicycle to respond to a changing County.

The Douglas County 2030 Transportation Plan identifies future transportation needs and estimates short-term and long-term
capital improvements needed to accommodate future growth. The Douglas County 2030 Transportation Plan provides both
technical and policy direction for decisions related to planning future transportation facilities and improvements.

Douglas County 2030 Transportation Plan — November 2009
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Chapter 1: Introduction

Purpose of the Plan

The purpose of the Douglas County 2030 Transportation Plan is to
define a long-range vision for a multi-modal transportation system that
offers choices in how people travel. The Plan includes corridor
prioritization and improvement priorities for funding future
transportation needs. Primary elements included in this plan update are as

follows:

e Revised socio-economic forecasts of households and employment
consistent with Denver Regional Council of Governments

(DRCOG) forecasts;

e Updated travel demand forecasts, based on the updated socio-
economic data forecasts, and a travel demand model refined for
Douglas County;

¢ A multi-modal approach in addressing the County’s transportation
needs, including bicycling, transit, and automobile;

e A functional hierarchy of roadways, which enhances travel efficiency

and safety; and

e  Short-term, mid-term, and long-term transportation improvements.

Planning Process

The planning process for the development of the Douglas County 2030
Transportation Plan consisted of three (3) phases.

The first phase, Issues and Concerns, identified the current state of
transportation and development within Douglas County. Issues included
growth, travel patterns, automobile congestion, transit needs, and

bicycling.

Douglas County 2030 Transportation Plan — November 2009

The second phase of the plan process developed preliminary multi-
modal transportation improvement alternatives to support future growth
and travel demand.

The third and final phase refined the alternatives for developing a
preferred transportation plan, including phasing and implementation

strategies.

Each phase included a review and input from the Technical Advisory
Committee (TAC). TAC members provided review of the technical
analysis, input as to what their jurisdictions are planning, and
recommendations for the transportation plan.

Each phase of the planning process also included a public meeting and
website postings. A summary of the timing, format, and key questions
addressed at each of the public meetings is listed in Table 1.
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TABLE 1: DOUGLAS COUNTY 2030 TRANSPORTATION PLAN PUBLIC MEETINGS

Step Meeting Date Format Key Questions
What is the Transportation Master Plan?
Public Meeting: Open What are conditions today?
I d )
(S]Souereiis March 20, 2008 House, Presentation and What trends will affect travel in the future?
Workshop What issues and concerns need to be addressed in this Plan?
What transportation improvements should be considered in the Plan?
Public Meetine: O What are the choices for the future?
) ublic Meeting: Open
S ltein::e;t October 28, 2008 House, Presentation and What are implications of these choices?
evelopme
Workshop What are the funding implications of these choices?
Did we get it right in response to your input regarding multi-modal
Preferred Plan 8 8 p Y p 8 8
. 5
Selection and June 24, 2009 Open House transportation Improvements:

Refinement

What changes or suggested additions do you propose?

Douglas County 2030 Transportation Plan — November 2009
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Plan Organization

The Douglas County 2030 Transportation Plan is divided into seven (7)

chapters. The following provides a list of the chapters and their general

contents:

1.

INTRODUCTION: Background, purpose, and need for the
transportation plan and how the transportation plan addresses the
Comprehensive Master Plan’s transportation goals and objectives.

STUDY AREA CHARACTERISTICS: This chapter describes the
current state of the existing transportation system — auto, transit,
and bicycle. The existing conditions analysis (2010 Plan) focuses on
answering the question, how well does our transportation system
serve today’s mobility needs? Based on those existing needs, what
might the transportation system look like in the future?

FORECASTS: This chapter looks at the County and regional
socio-economic forecasts for households, population, and
employment. These population and employment categories are
converted to travel demand for estimating where traffic is going
to and from. This chapter also describes the process for
forecasting traffic.

ROADWAY VISION PLAN: This chapter provides the framework for
building the future roadway infrastructure for Douglas County.
Included in this section are maps depicting the roadway hierarchy
from Interstates to Collectors. Two horizon years are reported, an
interim 2020 horizon and a long-term 2030 timeframe. This
chapter also provides a planning level cost estimate for
implementing the Plan.

Douglas County 2030 Transportation Plan — November 2009

5. TRANSIT VISION PLAN: With a growing and aging Douglas

County population, specialized transit services will become
increasingly important. How to coordinate transit between all
providers, including the RTD, Castle Rock, and other service
providers will be presented in the Transit Vision Plan. This transit
vision is based on a summary of the Douglas County Transit
Solutions Plan.

BICYCLE VISION PLAN: Currently, other than some off-street
trails, there are no bicycle facilities. This chapter steps through an
implementation process, beginning with available shoulders, to
build a comprehensive bicycle network for unincorporated Douglas
County.

IMPLEMENTATION OF THE PLAN: Visions and plans become a
reality when they are implemented. This chapter identifies strategies
and actions for the County to implement their multi-modal
transportation element.

Douglas County 2030 Transportation Plan Public Meeting —
March 20, 2008
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Douglas County 2030 Comprehensive
Plan

In April of 2008, Douglas County adopted their new 2030
Comprehensive Master Plan (CMP) to guide future development. The
CMP reflects, acknowledges, and balances the common values, rights,
and needs of all County residents and landowners, and honors and
protects its unique, diverse communities and resources.

The Douglas County 2030 Transportation Plan will become an element
of the overall Comprehensive Master Plan and replaces the existing 2020
Transportation Plan. The Douglas County 2030 Transportation Plan was
developed in response to the Comprehensive Master Plan’s vision for
transportation planning and the transportation goals and objectives for

the County.

Transportation Goals and Objectives for the
2030 Comprehensive Master Plan

A complete list of all Comprehensive Master Plan transportation related
goals, objectives, and policies are presented in Appendix A. The
following section presents the Comprehensive Master Plan’s
transportation goals and objectives, and how each transportation goal
and objective was addressed in the Douglas County 2030 Transportation
Plan.

Goal 7-1

Develop an efficient, multi-functional transportation network that
is designed to ensure safety, promote user access, and facilitate cost-
effective operations and maintenance.

Douglas County 2030 Transportation Plan — November 2009

Transportation Plan Policy:

The Douglas County 2030 Transportation Plan incorporates all
transportation modes. The Plan includes a multi-phased Bicycle Vision
Plan with objectives to add shoulders when practical during normal
maintenance overlays or widening projects to improve capacity and safety
and to provide opportunities for bicyclists. The Transit Vision Plan for
rural Douglas County focuses on specialized transit needs for a growing
senior population and those with special needs. This Transit Vision Plan
integrates with existing RTD service. The Douglas County 2030
Transportation Plan targeted cost-effective roadway improvements for
improved operations.

Vision for Transportation Planning

Create a transportation network that is comprised of diverse
types of transportation facilities, supports improved access
mobility, shapes the way we travel, and the development of
our communities. The integration of the transportation network
and with land use provides important benefits, including:

e Improved travel choices and options,

e A reduction in road network demands, vehicle miles
traveled, and time spent driving,

* Supports community health and active living,
e Supports economic vitality,
e Supports improved air quality, and

e Conserves energy and natural resources.
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Objective 7-1A

Ensure consistency between the Transportation Plan and local and
regional transportation plans.

Transportation Plan Policy:

The Douglas County 2030 Transportation Planning process included
the development of a Technical Advisory Committee, which had
representatives from the major incorporated areas of Parker, Castle Rock,
Lone Tree, and the Denver Regional Council of Governments. Each step
of the planning process incorporated both their plans and input to assure
that the resulting Douglas County 2030 Transportation Plan was
consistent with local and regional plans. The preparation of the Douglas
County 2030 Transportation Plan also included review and coordination
with Transportation Plans from Elbert, Arapahoe, Jefferson, and El Paso
counties. As new development occurs and as transportation
improvements are proposed, it will be a continued policy for Douglas
County Engineering to work with all Stakeholders.

Objective 7-1B

Integrate all appropriate modes of travel within the Transportation
Plan.

Transportation Plan Policy:

The Douglas County 2030 Transportation Plan incorporated a three
phased bicycle implementation plan which targeted short-term shoulder
to bike lane conversions, followed by additional shoulders constructed as
part of normal maintenance improvements. The Transit Vision Plan is
very realistic in addressing the appropriate needs of a growing senior
population and those with disabilities in rural Douglas County. As these

Douglas County 2030 Transportation Plan — November 2009

plans move forward, it will be the policy of Douglas County to promote
integration of all transportation modes with one another.

Objective 7-1C

Consider safety a major element of transportation improvements in
the County.

Transportation Plan Policy:

The development of the Plan included research on impacts to roadway
travel capacity and safety. This research included understanding the
relationship between shoulders and capacity and safety for the
automobile and bicyclists. These correlations have been incorporated
into the Plan. Safety will remain an important factor in implementing
the County’s transportation plan.

Goal 7-2

Develop and maintain an efficient and safe road network in
harmony with natural features and existing neighborhoods.

Transportation Plan Policy:

Although rural Douglas County is urbanizing, the character of the rural
environment continues to be an important attribute to maintain.
Preserving the harmony between the existing features and neighborhoods
requires attention to roadway design and access control. The Douglas
County 2030 Transportation Plan identifies an efficient, high-quality
roadway network for County roads. It shall be a policy of development
review to manage access to preserve roadway capacity for existing and
future residents and businesses.
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Objective 7-2A

Plan and construct an efficient road network.

Transportation Plan Policy:

The Douglas County 2030 Transportation Plan identifies a roadway
hierarchy which focuses on limited access on major and minor arterials in
order to maintain mobility at a higher level of service. It will be
important for a collective review of all future development proposals to
assure that these access principals are maintained.

The development of road improvements needs to compliment and
minimize impacts to natural features and landscapes and provide capacity
and honor complete streets objectives to accommodate all transportation
modes.

Objective 7-2B

Provide adequate primary, secondary, and emergency connections
for subdivisions.

Transportation Plan Policy:

The 2030 Douglas County Transportation Plan includes a roadway
hierarchy, which identifies roadways down to the arterial and collector
level. Access from the collector roadways to existing and future planned
local streets requires a system of improvements that includes multiple
means of ingress and egress, emergency service, and efficient school bus
service. It shall be the policy of development review that multiple access
opportunities are provided with limited access to the major and minor
arterials as last resort.

Douglas County 2030 Transportation Plan — November 2009

Objective 7-2C

Design local roads to serve the purpose and scale of the
neighborhood.

Transportation Plan Policy:
The Douglas County 2030 Transportation Plan provides for a

hierarchy of roads, which complements existing local roadway system
development. These roads will be constructed per “Douglas County
Roadway Design and Construction Standards” (Roadway Standards)
which promote both bike lanes and sidewalks in the urbanized areas of
Douglas County and shoulders for safety, capacity, and bicycling in the
rural areas. It shall be the policy to require these bicycle and pedestrian
improvements at time of development.

Objective 7-2D

Provide adequate and efficient transportation corridors County-
wide, to reduce vehicle miles traveled and driving time.

Transportation Plan Policy:

Much of the regional transportation network has already been
established based on the state and federal freeways, terrain, and urban
development. The Douglas County 2030 Transportation Plan
incorporates both roadway widening to reduce vehicle hours of
congestion and travel time, and in strategic locations, new facilities which
will provide more direct connections to reduce vehicle miles of travel.
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Goal 7-3

Support enhanced public transit in Douglas County.

Transportation Plan Policy:

Transit outside the RTD boundary and the Town of Castle Rock are
non-existing for fixed route transit and extremely limited to specialized
demand responsive transit. With the doubling of population between
now and 2030 and over a 500% increase in those over 65, which account
for the vast majority of those with specialized transit needs, the demand
for specialized transit will significantly increase. The Transit Vision Plan
identifies specialized demand responsive transit in the County that will
be monitored and expanded as demand warrants. This Plan also begins
with limited fixed route service from Castle Rock to Lone Tree and RTD
light rail and from Castle Rock to Parker, which could also grow over
time as demand warrants.

Objective 7-3A

Facilitate an integrated transit plan as a component of the Douglas
County Transportation Plan.

Transportation Plan Policy:

The Transit Vision Plan chapter provides both the initial steps for
implementing transit in Douglas County and a long-range transit vision
plan to address future needs through coordination with other existing
agency service providers. The transportation plan policy is to continue
cooperative relationships with all service providers and stakeholders.

Douglas County 2030 Transportation Plan — November 2009

Objective 7-3B

Incorporate transit facilities within development in urban areas.

Transportation Plan Policy:

Short- and long-term transit for urban Douglas County will consist of
both specialized demand responsive transit service and some limited fixed
route service. The specialized demand responsive transit service does not
require specialized facilities, such as transit centers or hubs, but rather a
small loading and unloading area within close proximity to the trips
origin and destinations. The fixed route service stops will require a more
formal stop facility with transit information signage, benches, and in
some cases, shelters and even parking areas for Park-n-Ride. As larger
development proposals are submitted, it should be the policy of planning
and engineering staff to review these proposals for possible transit
facilities. These requirements should be included in the County’s zoning
ordinance and development code.

Goal 7-4

Coordinate transportation and land-use planning design,
programs, and policies to reduce traffic congestion, provide
alternatives to automobile use, improve air quality, and create
healthy, desirable living environments.

Transportation Plan Policy:

The Douglas County 2030 Transportation Plan is based on DRCOG’s
dwelling unit and employment forecasts. In addition, a sensitivity
analysis was conducted using the Douglas County dwelling unit and
employment forecasts, which have a higher employment forecast than
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DRCOG’s forecast. Actual development proposals may be different than
either forecasts.

In developing a land use and transportation plan that meets this goal, it
shall be a policy of the County in urbanizing areas to promote multi-
modal travel through:

e DIVERSITY: The future planning area must have a wide-range of
land use uses and trip types. This area would include residential
land uses from where the trip begins and commercial and service
areas where a resident may then walk or ride a bicycle to retail or
service destination. Residential areas without retail, service, and
employment will require the resident to get in their car and drive to
their destination.

e DENSITY: The planning area must have higher densities to create
internal opportunities for trips. If there is limited commercial and
services within the area, there will be limited trips served. Density is
also necessary to reach the critical mass to support transit service.

e DISTANCE: The planning area must also be small enough to where
a person could walk or ride a bike from one location to another. If
the distance is greater than one-quarter of mile, then the

probability for walking drops significantly.

e DESIGN: The transportation network must include “Complete
Streets,” which have bike lanes and sidewalks that are direct,
continuous, have easy street crossings, are visually interesting, and
are safe and secure.

In addition, to reduce rail and highway noise on new development, the
Plan practices smart land use planning principles by not proposing noise
sensitive land uses in close proximity to major highways and railroads.
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Objective 7-4A

Reduce traffic congestion through implementation of
Transportation Demand Management (TDM) and land planning
principles.

Transportation Plan Policy:

Transportation Demand Management is a program based solution for
addressing transportation demand. These programs include alternative
work hours, carpool/vanpool programs, transit passes, and parking
strategies, etc. Successful TDM programs usually require a
Transportation Management Organization (TMO) to organize and
implement the program. These TMO’s are also organized at major
employment center locations such as the Downtown Denver Partnership
or Southeast Business Partnership at the Denver Tech Center.
Unincorporated Douglas County will not see the magnitude of non-
residential development to warrant a TMO, but encouraging businesses
to coordinate with DRCOG’s RideArrangers for carpool/vanpool

coordination would be desirable.

Objective 7-4B

Use land-use planning to reduce travel by automobile and improve
access to community resources.

Transportation Plan Policy:

The Douglas County 2030 Transportation Plan incorporates bicycle
lanes and sidewalks within urban areas and shoulders in rural areas to
provide opportunities for walking and bicycling in Douglas County. To
promote walking and bicycling, it shall be the policy of the County to
require connections to employment centers, shopping, parks, transit
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facilities, schools, and other community activity centers, where possible.
These bicycle lanes, sidewalks, and shoulders will be coordinated with
mixed-use centers and the County’s regional trails system. These
requirements should be included in the County’s zoning ordinance and
development code.

Zoning ordinances and development codes will also be updated to
require connectivity through road and off-street path design to reduce
trip lengths, provide multiple alternative travel routes between
community uses and destinations, and provide alternatives to automobile
use.

Goal 7-5

Refine land-use compatibility within the Centennial Airport
Review Area Overlay District (CARA) to ensure air and ground
safety.

Transportation Plan Policy:

As future development plans are proposed for the Centennial Airport
Area, these plans will be reviewed to ensure proper roadway sizing to
minimize traffic impacts and review plans for transit stops.

Objective 7-5A

Achieve consistency in land-use planning within the CARA.
Transportation Plan Policy:

Review roadway plans for assuring uncongested access for personal
vehicle and freight traffic.
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Objective 7-5B

Coordinate land-use planning activities with other jurisdictions
adjacent to the CARA.

Transportation Plan Policy:

Transportation planning should also be coordinated with other
jurisdictions adjacent to the CARA.

Goal 7-6

Achieve compatibility between the railways, other transportation
corridors, and surrounding land uses.

Transportation Plan Policy:

Douglas County Engineering will continue working with the railroads
and surrounding land uses to create safe and secure railroad crossings
with minimum delay.

Objective 7-6A

Eliminate all at-grade crossings involving public roads as well as
private roads, where possible.

Transportation Plan Policy:

To the extent possible, Douglas County Engineering will work with the
railroads to eliminate at-grade crossing. The policy will be to create safe
crossings if not grade separated.
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Objective 7-6B

Achieve land-use compatibility between the railways and adjoining
land uses.

Transportation Plan Policy:

ccess to new developments adjacent to railroads shall be required to
A t devel ts ad t to railroads shall be required t
provide access without railroad crossings.

Objective 7-6C

Continue to pursue passenger commuter service.
Transportation Plan Policy:

Douglas County continues to be a supporter of commuter rail along the
Front Range and will coordinate efforts for future planning and design.
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Chapter 2: Study Area Characteristics

To many, the transportation system is often viewed as a network of streets and

interstates that allow automobiles and trucks to travel within, to, and through Douglas
County. In reality, roads make up only one component of the transportation system,
although a very important one. Transit service and bicycle/pedestrian facilities are
essential to a well-balanced multi-modal transportation system.

Before determining where Douglas County should be in the future, it is important to
first see where we are today. The following chapter provides a snapshot of our current
roadway network, a summary of transit options, and what bicycle facilities are available.

The included 2010 Plan represents the existing and committed roadway network.

Automobile

The automobile has been and continues to be the predominant mode of travel in Douglas County, the region, the
state, and our nation. We travel along our local streets and interstates for trips to work, shopping, business, and
recreation. This infrastructure is also critically important in that it provides the system for delivering our goods and
services, emergency response, and is also the system that buses travel along.
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Roadway Network

The 2010 existing plus committed Douglas County roadway network is
presented in Figure 2. In order to provide more detail in Northern
Douglas County, this area has been enlarged and is presented in Figure
3. As can be seen, the roadway network is made up of various types of
roadways with different classifications. These classifications of roadways
have different purposes and carry different volumes of traffic. The
roadway classifications include Interstates, Major Arterials, Minor
Arterials, Collectors, and Local Streets.

In assessing and comparing various horizon years, the traffic modeling
uses five year increments. Therefore, the 2010 horizon year was selected
as the year closest to existing conditions. This network includes all
Douglas County existing roadways, from Collector and above plus those
committed improvements that will either be completed or in
construction by 2010. A list of the committed Douglas County roadway
improvements is presented in Table 2.

The backbone of the existing roadways are federal and state facilities
owned and maintained by the Colorado Department of Transportation
(CDOT). There are three north-south federal and state facilities which
provide continuity throughout the County. Interstate 25, which is
central to the County, is the primary transportation corridor through the
County. Hwy 67, US-85/County Road 105 (Perry Park Road) to the
west, and US/83 (Parker Road) to the east provide continuity through
the County, but serve substantially lower through traffic volumes.

The C-470/E-470 corridor along the north county line and the SH 86
corridor located easterly from Castle Rock comprise the two primary
east-west facilities serving the County.
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What are the factors which affect the capacity
of a roadway?

There are many factors which affect the capacity of a
roadway. The number of lanes is the most important factor, but
design features such as the width of the travel lanes or whether
the roadway has shoulders also affect the roadways carrying
capacity. The percent of trucks can also reduce the capacity of
the roadways because of their slower speeds. Conversely,
providing passing lanes along 2-lane roads can increase
capacity. One key factor which affects the capacity of a
roadway is access. The interstate with only controlled on and
off ramps at one mile or greater intervals can accommodate
significantly higher traffic volumes per lane than an arterial
with numerous access points serving different properties and
uses.

In addition to traffic volumes increasing over time, which can
result in congestion, the capacity of a roadway can be reduced
with increased access locations, creating friction between
through vehicles and turning vehicles. Also, these access
locations can become signalized, which further reduces
capacity. Addressing future Douglas County traffic congestion
must begin with access control to preserve the maximum
capacity of the County’s roadways as possible.
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Roadway Classification

The roadway network is based on a range of different types of facilities with varying characteristics that, when combined, make up the roadway
system. These facilities range from freeways which serve high-speed, longer-distance trips, to local streets that are designed for lower speeds and
shorter trip lengths. Two important variables which define roadway function are mobility and access. Interstates have full access control that
allows vehicles to enter and exit only at interchange ramps since mobility is the primary function of a freeway. Local streets, on the other hand,
have numerous driveways and connections because their primary function is to provide local access to businesses and residences. In the
following discussions of each of the road classifications, the average daily traffic (ADT) for each classification is a general description only. The
existing plus committed roadway classifications for individual streets are provided on Figure 2 (page 16) and Figure 3 (page 17).

Freeways/Interstates

The Freeways within Douglas
County, including 1-25, E-470
and C-470 provide for the
high-speed movement of large
volumes of traffic with a
minimum of interference. This
is accomplished through the
use of access control, divided
roadways, and grade-separated
interchanges. Interstates have
the inherent characteristic of
lower accident rates because of
many built-in safety features
such as comfortable alignment,
easy grades, speed change
lanes, adequate sight distance,
and other geometric features
that afford a continuous
movement of traffic.

Major Arterials

Major arterials provide a
high level of mobility at
higher speeds for the
longest distances. Access

should be controlled with a

limited number of
intersections, medians with
infrequent openings, and
no direct parcel access,
depending on use and
geographic setting. Existing
and future land uses
adjacent to major arterials
shall be served by other
network roadways, service
roads and inter-parcel
connections.

Minor Arterials

Minor arterials are streets
that serve moderate speed
and higher-volume traffic
over medium distances.
Access should be
restricted through
prescribed distances
between intersections and
limited direct parcel
access. Minor arterials
serve major traffic
generators and link
collector streets with the
major arterials.

Collectors

The collector street
system serves
intermediate and short-
distance travel. Collectors
provide a lower level of
mobility than arterials at
lower speeds. These
streets connect local
roads to arterials and
have more direct access
dependent on use and
geographic setting.

Local Streets

This is the lowest
classification of streets.
Local streets provide a
high level of access to
abutting land, but
limited mobility. Local
streets function primarily
to serve local traffic
circulation and land
access. These streets
customarily
accommodate shorter
trips, has lower traffic
volumes, and lower
speeds than do
collectors and arterials.



FIGURE 2: 2010 EXISTING + COMMITTED NETWORK - DOUGLAS COUNTY



FIGURE 3: 2010 EXISTING + COMMITTED NETWORK - NORTH DOUGLAS COUNTY
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Street Name
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From Street

To Street

TABLE 2: COMMITTED SHORT-TERM 2010 DOUGLAS COUNTY ROADWAY IMPROVEMENTS

Improvement

Local Agencies

Description

Hess Rd I-25 Chambers Rd New 2-lane major arterial
New 2-lane major arterial
Plum Creek Parkway Wolfensberger Rd I-25 (includes Railroad bridge)
Plum Creek Parkway Lake Gulch Rd Ridge Rd New 2-lane major arterial
Peoria St Crescent Meadow Blvd Ridgegate Pkwy/Mainstreet | New 2-lane collector
New 2-lane major arterial-
Ri Pkwy/Mai I-2 Meridi illage Pk
dgegate Pkwy/Mainstreet 5 eridian Village Pkwy extension of Mainstreet
Town Center Dr Lucent Dr Highlands Ranch Pkwy New 4-lane collector

CDOT

I-25

Lincoln Ave

Founders Parkway

Restripe 6 to 8 lanes

CDOT

I-25 Frontage

Ridgegate Pkwy/Mainstreet

Castle Pines Parkway

New 2-lane minor arterial
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Existing Traffic Volumes and
Congestion Levels

Daily and peak hour traffic volumes were collected for this study and
used to calibrate the Douglas County Traffic Model. The p.m. peak hour
traffic volumes are typically the highest traffic volumes of the day. The
p.m. peak hour is also the time period when congestion is the worse and
used for determining what improvements are necessary.

Presented in Figures 4 and 5 are the estimated 2010 p.m. peak hour
traffic volumes based on current traffic counts factored to 2010
conditions. These p.m. peak hour volumes are presented based on
directional flow. They are also presented by number (in thousands of
vehicles) and graphically in band widths where the thicker the line, the
more traffic. In review of the maps, the p.m. outbound flow away from
Denver reflecting the commute trip from work to home, tends to be
higher then the inbound direction.

Also presented in Figures 4 and 5 are congestion levels, with green
being uncongested, yellow as congesting, and red as congested. In review
of these maps, the majority of the congested roadways are either state and
federal roads, or streets within the urbanized cities. Conversely, the
majority of the Douglas County roadways are uncongested.
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What is the Definition of Traffic Congestion?

Planners and engineers use a measurement called Level of Service
(LOS) to gauge the adequacy of transportation facilities. Similar to
grades in school, LOS is scored using letters from A to F, where A
represents the best conditions and F represents failure. Level of
service scores can be grouped into three color-coded categories as
defined below:

e Uncongested (Level of Service A - C): Corridors that generally
operate in free-flow conditions, where the driver tends to be
able to travel without undue delay except for typical traffic
control operations, such as stop signs or traffic signals. During
the peak hour, there might be some delay at a controlled
intersection, but generally the driver can get through the
intersection within one cycle of the traffic signal.

e Congesting (Level of Service D): These corridors are roadways
where the driver can generally travel in free-flow conditions
during the off-peak hours, but might experience having to wait
more than one cycle at a signalized intersection during the
peak hours or have difficulty changing lanes. Because these
corridors are approaching capacity, there can be significant
variations in congestion from day to day, fluctuating between
acceptable and congested.

e Congested (Level of Service E — F): The congested corridors in
Douglas County are those roadways where traffic volumes have
either reached or exceeded the facility’s theoretical capacity.
These facilities experience daily congestion delays where it is
not uncommon that a driver might have to wait two or more
signal cycles to get through the intersection.



FIGURE 4: 2010 PM PEAK HOUR TRAFFIC VOLUMES AND CONGESTION — DOUGLAS COUNTY
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FIGURE 5: 2010 PM PEAK HOUR TRAFFIC VOLUMES AND CONGESTION — NORTH CENTRAL DOUGLAS COUNTY
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Existing Transit Service

There are over 17 different agencies or
organizations providing fixed route, demand
responsive and specialized transit, or for hire taxi
service in Douglas County. Figure 6 presents a
map of the key transit services, including RTD and Castle Rock fixed
route service, Call and Ride areas, and Front Range Express Service.

The following provides a perspective on the primary options available
for people who do not have access to a private automobile to get to and
from daily activities and employment. Table 3 provides a matrix of all
transit service providers by geographic location.

RTD

The Regional Transportation District (RTD) operates a variety of
services within the northern tier of Douglas County and the Parker Road
corridor. RTD service is funded primarily through a 1% sales tax on
businesses within the RTD boundaries. RTD also accesses Federal

Transit Administration funds.

RTD services include local and regional fixed route service and
connections to light rail stations and services to the greater Denver area.
Fixed route services are every 30 to 60 minutes in the peak periods and
60 to 120 minutes in the off-peak. Service hours are from 5:00 a.m. to
11:30 p.m. The majority of these routes are for weekday service only,
although some routes provide service on weekends and holidays.

Fixed route ridership numbers for Douglas County are not easily
attainable given routes traverse county lines and only total ridership per
line is available. RTD has performance standards for when a route may
be added or removed. Some of the existing fixed route service currently
provided in Douglas County is marginally meeting those standards and
these routes are in the County’s most populous areas. Expanding fixed
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route service beyond these higher density areas would result in
performance less than RTD and industry standards.

RTD has two light rail lines, the southwest corridor and the southeast
corridor, which provide transit access to Douglas County. The southeast
corridor currently has stations in Douglas County and will be extended
to south of Lincoln Avenue as part of FasTracks. The southwest corridor
stops prior to entering Douglas County, but will be extended into
Douglas County as part of FasTracks.

RTD also provides call-n-Ride demand responsive services in
Highlands Ranch, Lone Tree, South Inverness, Meridian and Parker.
They also provide Access-a-Ride paratransit service where fixed bus
service operates.

Castle Rock

The Town of Castle Rock Clean Air Shuttle operates three fixed routes.
The transit service also provides for route deviation for riders eligible for
ADA paratransit service.

FREX

The Front Range Express (FREX) connects the Fountain, Colorado
Springs, Monument, and Castle Rock areas to RTD services at the
Arapahoe park-n-Ride in Denver and downtown Denver.

Castle Rock Senior Center

The Castle Rock Senior Center provides demand responsive
transportation through a volunteer driver program. The center has
approximately 50 volunteer drivers trained in freeway safety and CPR
and a fleet of 8 vehicles.



FIGURE 6: EXISTING TRANSIT SERVICES
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TABLE 3: TRANSIT SERVICE PROVIDERS BY GEOGRAPHIC LOCATION
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Bicycle Network

The existing bicycle network in Douglas
County consists mostly of off street paved,
unpaved trails, and on street bike lanes,
primarily located in the urbanized areas and
used for recreational trips. These trails are
presented in Figure 7. As can be seen in this
figure, there are many uncompleted breaks
in the trails which limits their use as a form

o of transportation.

There are no designated bike lanes on rural Douglas County roads.
There are some roadways which have existing painted shoulders that
bicyclists use.

The existing roadway network does provide the basis for implementing
a bicycle plan for Douglas County. Roadways which have painted
shoulders with sufficient width could be converted to bike lanes. Some of
the collectors have lower traffic volumes, no parking, and sufficient
width where bike lanes could also be added. As streets and roadways are
resurfaced, additional width could be added for a painted shoulder which
could be used for bicycling.
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FIGURE 7: EXISTING OFF-STREET BICYCLE TRAILS
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D ouglas County’s population will double by 2030 and employment will double or

triple. These increases will result in a significant increase in trips which must be
converted to travel demand, traffic forecasts, and ultimately transportation mitigations.
The following chapter presents the available forecasts and estimates for travel demand
used to develop the 2030 multi-modal transportation plan elements.

Population and Employment Forecasts

There are two forecast estimates for population and employment for Douglas County. These are presented in Table 4 and Figures 8
and 9. DRCOG develops population and employment forecasts by traffic analysis zone for the entire DRCOG region, including
Douglas County. This socio-economic data includes population, households by three different income categories, and three different

employment classifications; basic employment, retail employment, and service employment. These socio-economic data values are used
in the DRCOG regional travel model for forecasting base year, interim, and long-range travel. As can be seen in Table 4 and Figures 8

and 9, DRCOG forecasts both population and employment will double between the 2005 year model base year and the 2030 horizon

year.

As part of the development of the Douglas County Comprehensive Plan, a set of population and employment forecasts were also
made. Whereas the base year between DRCOG and Douglas County were similar for 2005, Douglas County population grew faster
in the earlier years and then dropped off in the later years. In review of employment, Douglas County has a much higher assumed
growth rate which will triple employment by 2030, compared to the DRCOG forecasts which assume employment will double.

27
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TABLE 4: DOUGLAS COUNTY POPULATION AND EMPLOYMENT FORECASTS

Population ‘ Employment
Douglas County Douglas County
Year DRCOG Comprehensive Plan DRCOG Comprehensive Plan
2005 246,400 252,500 86,200 82,900
2010 288,200 315,300 107,100 123,300
2015 330,100 372,400 127,900 164,000
2020 383,500 410,000 142,500 200,800
2025 436,900 436,000 157,000 235,000
2030 490,300 444,800 171,600 261,700
FIGURE 8: DOUGLAS COUNTY POPULATION FORECASTS FIGURE 9: DOUGLAS COUNTY EMPLOYMENT FORECASTS
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It should be noted that one of the key reasons for the difference is that
the demographic forecasts in the DRCOG model must adhere to regional
control totals. Thus, DRCOG employment forecasts for smaller areas are
often not as high as community estimates.

In review of the data, there are modest differences between the two
datasets and total Douglas County population forecasts. However, there is
a significant difference in the employment category with 90,000 more
jobs in the Douglas County estimate, as compared to the DRCOG
estimates. Presented in Figure 10 are the geographic differences between
the DRCOG and Douglas County’s population forecasts and Figure 11
for employment forecasts.

Utilizing one dataset or the other will result in different forecasts and
possibly different transportation recommendations. Therefore, for the
travel modeling work effort, model runs were conducted for both
scenarios. To seek funding for State and Federal roadways within Douglas
County requires consistency with the DRCOG model. Therefore the
DRCOG dataset was the primary dataset used. However, in order to
assess future traffic conditions with a different distribution of population
and employment growth, and with a much higher employment estimate,
an additional model run was made using Douglas County’s 2030
forecasts. It should also be noted, that for the City of Lone Tree and the
Towns of Parker and Castle Rock, the assumed socio-economic data was
obtained directly from each jurisdiction.

Population Growth by Age

In addition to forecasting the growth, it is also important to know how,
over time, the age of the population changes. This change is presented
graphically in Figure 12. This data is for two years, 2005 and 2030, and is
from the Colorado Department of Local Affairs. These forecasts are based
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on cohort survival from one age category to another over time, plus in
migration and out migration.

As previously presented, the Department of Local Affairs assumed
Douglas County population would double between 2005 and 2030.
What is critical to both land use and transportation planning for our
future is that the 0-20 year old age category will increase by
approximately 80%, 20 to 65 year olds also by approximately 80%, but
the over 65 year old age category will increase by approximately 550%.

Whereas Douglas County currently has a young median age population,
that population will grow older and require different transportation
needs. The over 65 age group has the highest incident of disabilities
which require specialized transportation services. With an increase of
550% in this age group, specialized transportation service demand will
increase significantly.

Household and Employment Distribution

The travel model requires that socio-economic household and
employment data be forecasted by traffic analysis zone. This information
is presented graphically in Figure 13 for 2005 households and
employment and Figure 14 for 2030 households and employment. As can
be seen in these figures, there is one dot for each 100 households (red) or
jobs (green). It should also be noted that the graphic software used to
generate this map randomly places a dot within a traffic analysis zone.
The result was that the actual location of the dot does not mean 100
households or jobs are located at that specific spot, but as an analysis tool.
It does graphically reflect where current and future households and jobs
are forecasted, which indicate what roadways they may be impacting,.



FIGURE 10: DIFFERENCES BETWEEN THE DRCOG AND DOUGLAS COUNTY’S POPULATION FORECASTS



FIGURE 11: DIFFERENCES BETWEEN THE DRCOG AND DOUGLAS COUNTY’S EMPLOYMENT FORECASTS
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FIGURE 12: DOUGLAS COUNTY 2005 TO 2030 POPULATION GROWTH BY AGE

Douglas County 2030 Transportation Plan — November 2009



FIGURE 13: POPULATION AND EMPLOYMENT FOR 2005



FIGURE 14: POPULATION AND EMPLOYMENT FOR 2030
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In review of the 2030 map, population and employment growth will
occur in northwest Douglas County, population growth in Highlands
Ranch, employment growth in the Lone Tree area, and both population
and employment growth in the Towns of Parker and Castle Rock.
Population and employment growth in other parts of rural Douglas
County was relatively minor and spread throughout the County.

Trip Generation and Internal/External
Travel

Based on socio-economic data input to the travel model, trip generation
was estimated by origin of trip (home to work, home to other, and non-
home based) and by time of day, including an a.m. peak period, a p.m.
peak period, and a total average daily traffic (ADT). The travel model also
identified where these trips travel to and from. The three basic types of
trips included in the travel forecast model are defined below and
presented graphically in Figure 15.

e INTERNAL/INTERNAL: This trip category is comprised of all trips
that begin and end within Douglas County.

e INTERNAL/EXTERNAL: This category includes all trips that begin
within Douglas County and end outside of Douglas County, plus
those trips that begin outside Douglas County and end within
Douglas County.

e EXTERNAL/EXTERNAL: These are trips which both begin and end
outside of Douglas County, but travel through the County.
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FIGURE 15: TRIP TYPES

The resulting internal and external trip estimates by year for the 2010,
2020, and 2030 DRCOG and 2030 Douglas County Comprehensive
Master Plan estimates are presented in both Table 5 and Figure 16.
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TABLE 5: INTERNAL/EXTERNAL TRAVEL BY YEAR

2010 DRCOG 2020 DRCOG 2030 DRCOG 2030 DC CMP
Internal / Internal 598,800 48% 834,200 51% 972,800 49% 1,244,600 54%
Internal / External 604,400 48% 753,400 46% 927,200 47% 988,600 43%
External / External 52,700 4% 63,700 4% 80,700 4% 66,800 3%
Total Trips 1,255,900 100% 1,651,300 100% 1,980,700 100% 2,300,000 100%

FIGURE 16: INTERNAL/EXTERNAL TRAVEL BY YEAR

Douglas County 2030 Transportation Plan — November 2009
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In review of the data, it can be seen that one-half of all trips generated in
Douglas County travel outside Douglas County, or vice versa. Many of
these Douglas County trips are located in the northern portions of the
County, which easily travel back and forth over the northern County line.
Another observation is that with the 2030 employment forecasts based on
the Douglas County CMP, as compared to the DRCOG estimates, the
percent of all traffic which remains internal to Douglas County increased.
This was because of the improved jobs to housing balance. It should also
be noted that with this increased employment base per the
Comprehensive Master Plan, total trips increased by approximately 16%
compared to the DRCOG forecasts.

2010/2030 Travel Demand

A graphic presentation of internal/internal and internal/external travel
demand by district is presented in Figures 17 and 18. Seven districts were
selected to reflect various locations within Douglas County. These
districts are generalized, but they do begin to tell the story about travel
within and out of Douglas County. Figure 17 presents the 2010 travel
demand in blue, whereas Figure 18 presents travel demands for both
2010 and 2030 in blue and red respectively. The wider the bands, the
higher the travel demand. The darker color bands represent internal to
internal travel and the lighter color bands represent internal to external
travel.

In review of the figure, the external travel to the Denver region is well
pronounced. Because of Denver regions’ size and opportunity, even the
Castle Rock districts generate more trips traveling to the Denver region
than to northern Douglas County. Consistent with a doubling of
development, much of the traffic volume on Douglas County’s travel
corridors will similarly double.
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FIGURE 17: 2010 TRAVEL PATTERNS



FIGURE 18: 2030 TRAVEL PATTERNS
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The roadway network forms the backbone of the entire multi-modal transportation system in Douglas County. In addition to

automobiles, roads accommodate transit and commercial vehicles carrying freight. Streets and Interstates are an important part of the
local and national economy and they provide mobility for most ground transportation users.

Historically, the automobile and roadway construction have dominated transportation
investments in Douglas County. For the foreseeable future, the automobile will likely
continue to be the primary mode of transportation, but as opportunities present
themselves, adding shoulders and bike lanes will begin to create an opportunity for
bicycling. The roadway network must continue to be maintained and improved to keep
pace with growth. The Roadway Vision Plan provides a guideline for future roadway
improvements. These improvements may change with different or new proposed
development.

Roadway Hierarchy

The Roadway Vision Plan is based on the roadway hierarchy of streets in the County’s Roadway Standards. These roadways include, but
are not limited to Freeways, Major Arterials, Minor Arterials, Collectors, and Local Streets. As presented in Figure 19, the higher the level
of roadway, the higher volumes of regional and sub-regional traffic and the less emphasis on access.

40
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FIGURE 19: RELATIONSHIP BETWEEN MOBILITY AND ACCESS

Capacity reductions caused by vehicles turning on and off arterials
should be kept to a minimum through controlled and limited access. The
lower roadway classifications, including Collectors and Local Streets,
should limit through traffic and are designed for slower speeds and for
providing local access. A more complete list of characteristics of each
roadway, including the service performed, access, and intersection
spacing is presented in Table 6. Cross sections are shown in the Douglas
County Roadway Standards.

Douglas County 2030 Transportation Plan — November 2009

Roadway Vision Plan Development
Process

The process for determining the recommended Roadway Vision Plan
was based on a three tier process: technical analysis, review by County
and local jurisdictional
stakeholders, and public input.

This process was iterative. If a
proposed improvement is
evaluated, its effect may not be
sufficient enough to mitigate
traffic impacts or may affect travel
on other corridors.

Technical

The technical evaluation of the proposed roadway network was from
the Douglas County Travel Demand Model (see Douglas County Travel
Demand Model page 44). The transportation model forecasted p.m.
peak hour trips and determined the facilities level of congestion, based
upon attributes of the roadway network. If congestion was forecasted,
improvements such as widening were tested to see if the congestion was
resolved. Alternative transportation modes including transit and bicycle
were also tested. Proposed improvements from the City of Lone Tree
and the Towns of Parker and Castle Rock were all based on their
respective transportation plans and were assumed in the analysis. State
and federal freeway improvements were limited to the regional
improvements identified by DRCOG.
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TABLE 6: FUNCTIONAL CLASSIFICATION CRITERIA CHARACTERISTICS

Functional Classification

Characteristics Freeways/Interstates Major Arterials Minor Arterials Collectors Local Streets
. . Mobility Primary Mobility Primary Accessibility and o
Function Mobility Only Accessibility Limited | Accessibility Secondary Mobility Equal Accessibilicy Only

Service Performed

Traffic movement,
highest speed, no

direct land access.

Traffic movement,
high speed, limited

land access.

Traffic movement,
relatively high speed,

minimal land access.

Frequent land access,
relatively low speeds.

Direct land access,
lowest speeds.

Interstate and between

Between major regions

Between and within

Within communities.

Connects residential

Within neighborhoods

Type & Spacing

intersections. No

intersections at 1/8

Typical Trip Length j i f
ypical Lrip Lengths major reglons ot metro |- ¢ Douglas County. communities. and business areas to and business centers.
area.
arterials.
A Daily Traffi
verage Lally tatle 50,000+ 20,000 — 50,000 3,500 — 25,000 1,000 — 7,000 02,500
(ADT)
Continuity External — External Internal — External Internal — Internal Internal — Internal Internal Only
Ac B : lled,
Interchanges at 1 to ) . v-grade signalized, Signalized, stop Stop controlled
. . At-grade signalized roundabout, and stop roundabout, or
. 14 mile spacing, no . . . ) . controlled, or
Access/Intersection . X intersections at ¥2 mile | controlled intersections uncontrolled
at-grade signalized . . . roundabout . .
spacing. Private access at 1/8 to 1/2 mile intersections.

. restricted. spacing. Private access . . Unrestricted private
private access. . mile spacing.
usually restricted. access.
Roadway Spacing 2 — 3 Miles 1 —2 Miles V52 - 1 Mile Y4 - Y2 Mile As Needed
Shoulder/Bike Lane No Yes Yes Yes No
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Review

Subsequent to the initial transportation modeling, results were reviewed
by members of the Technical Advisory Committee. This review
examined the merits of the improvements and consistency with the
findings from other jurisdictional plans. Coordinating facilities at
jurisdictional boundaries was important.

Public Input

The final step was to present the draft Roadway

"

other options that should be considered. In some cases, these suggestions

Vision Plan to the public for their input as to
whether they concurred that the recommended
improvements are appropriate or whether there were

were added to the improvement list and re-tested and in others, it was
found that the suggestion could not be technically supported.

2020 Roadway Vision Plan

The 2020 Roadway Vision Plan, presented in Figures 20 and 21 and
Table 7, identifies roadways that should be targeted for improvements
between 2010 and 2020. These improvements are highlighted in blue for
widening and yellow for new roadways and are necessary to mitigate
traffic, which will be generated from future Douglas County and regional
development that is forecasted to occur by the year 2020.

Douglas County 2030 Transportation Plan — November 2009

In review of Figures 20 and 21, many of the roadways that need
improvements are state and federal facilities. These roadways include C-
470, I-25, US-85, and State Highway 83 (SH 83). These roadways
currently experience congestion and will be further congested with the
forecasted population and employment growth between 2010 and 2020.
The following summarizes 2010 to 2020 Douglas County roadway
improvements.

2020 PM Peak Hour Traffic Forecasts and
Congestion Levels

Forecast 2020 p.m. peak hour traffic forecasts and congestion levels
were based on the 2020 DRCOG population and employment forecasts
and the Douglas County Travel Demand Model. Predicted volumes,
including the recommended 2020 roadway improvements, are presented
in Figures 22 and 23. These volumes are by direction, where the wider
the band, the higher the volume. The level of congestion is also presented
where red is congested and green is uncongested.

As can be seen in these figures, the roadways which are forecasted to be
congested in 2020, even with some necessary improvements, are the
federal and state facilities, including C-470, I-25, US-85, and SH 83.
Other roadways with forecasted congestion are primarily within the City
of Lone Tree and the Towns of Parker and Castle Rock.

In review of the roadways owned and maintained by Douglas County,
forecasted traffic will generally be uncongested.
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Douglas County Travel Demand Model

The Douglas County travel demand model used in preparing the Douglas County 2030 Transportation Plan was developed from the
DRCOG Regional Transportation Model. The DRCOG model encompasses the entire Denver region, including Douglas County, and is
used for testing and evaluating regional improvements. It is the basis for making long-range transportation funding decisions. Although
it is a useful tool for evaluating regional improvements, it does not have the detail to evaluate roadways down to the Collector level.

Therefore, the DRCOG model was refined to include additional networks and traffic analysis zones (geographic areas which contain
socio-economic data) for testing and evaluating alternatives within Douglas County. As part of this refinement, modeling data was
obtained from the City of Lone Tree and the Town’s of Castle Rock and Parker. These models contained refined traffic analysis zones
with their own socio-economic data forecasts and networks used in developing their respective transportation plans. This data was
incorporated into the Douglas County travel demand model.

As part of the model development process, estimated 2005 base year model volumes were compared to actual ground counts to
validate the accuracy of the model. The comparison involved conducting different statistical tests, including comparison of total vehicle
miles of travel (VMT), screenlines (imaginary lines that intersected multiple roadways traveling in a given location), and R-squared
analysis, a statistical measure comparing the sum of all counts with the sum of the models estimates. (A complete model validation
report is presented in Appendix B.)

There were two basic adjustments used to calibrate the model. The first was relocating or adding new centroid connectors, which is
how traffic from a traffic analysis zone loads on the roadway. These adjustments improved how the model reflected actual travel
patterns. The second adjustment was K Factors. K Factors identify the propensity to travel within an area or between areas. Based on the
initial model runs, the model predicted more traffic between Douglas County and Denver then actual traffic counts indicated and less
traffic between northern Douglas County and Castle Rock. With the appropriate adjustments to the K Factors, these problems were
corrected.

Based upon initial model runs, adjustments were made to the model to better reflect actual Douglas County travel. Based on the
changes and refinement process, the resulting model calibration was rated very high based on standard travel demand model validation
measurements. It should be noted that like any well calibrated transportation model, the model will achieve high predictability for
given input assumptions, including population and employment estimates. Factors, such as the economy or cost of gas, may affect these
forecasts.
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FIGURE 20: 2020 ROADWAY NETWORK



FIGURE 21: 2020 ROADWAY NETWORK — NORTH CENTRAL DOUGLAS COUNTY
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TABLE 7: RECOMMENDED 2020 ROADWAY IMPROVEMENTS

Street Name From Street To Street Improvement Description
Hess Rd I-25 Chambers Rd Widening major arterial from 2 to 4 lanes
Titan Rampart Range Rd Titan Park Cir Widening from 2 to 4 lanes
‘Waterton East Roxborough Park Rd Airport Road New Roadway, 2-lane minor arterial
Plaza / Erickson Extension Erickson Rd US-85 New 2-lane minor arterial
University Blvd Quebec St Cotton Creek Dr Widening from 4 to 6-lane major arterial
Monarch Blvd McCarthur Ranch Rd Castle Pines Pkwy Widening from 2-lane minor arterial to 4-lane major arterial
Lincoln Ave Peoria Chambers Rd Widening from 4-lane to 6-lane major arterial (including bridges)
B Lincoln Ave Chambers Rd Keystone Blvd Widening to 6-lane major arterial
g Pine Ln Parker Rd Pine Dr Widening collector from 2 to 4 lanes
f N Meadows Dr Meadows Dr US-85 New 2-lane major arterial
,_18 Ezzﬁz;:ﬁlk Dr Extension/ West Incorporated Area Boundary Douglas Ln/Crystal Valley Parkway New 2 lane Minor Arterial directly West of and parallel to I-25
Jordan Rd Main Street Hess Rd Widening from 2 to 4 lanes major arterial
Hilltop Rd Canterberry Pkwy Hilltop and Singing Hills Intersection Widening from 2 to 4 lane major arterial
Pinery Rd Singletree Ln Thunder Hill Rd Widening collector from 2 to 4 lanes
‘Waterton Rd West county boundary Rampart Range Rd Widening from 2 to 4 lanes where not already widened and new bridges over Platte
Rampart Range Rd Titan Rd Waterton Rd Widening from 2 to 4 lanes
Stroh Rd State Hwy 83 / Parker Rd Preservation Trail New 2-lane minor arterial
Crystal Valley Pkwy 1-25 Incorporated area boundary Widening from 2 to 4-lane minor arterial
C-470 West county line Quebec St Widening from 4 to 6 lane interstate
* C-470 Quebec St 1-25 Widening from 6 to 8 lanes
§ US-85 / Santa Fe Dr C-470 Titan Rd Widening 4-lane major arterial to 6-lane expressway
E US-85 Titan Rd Just northwest of State Highway 67 Widening 2-lane major arterial to 4-lane expressway
= US 85 South east of State Highway 67 NW of Meadows Parkway/Founders Pkwy Widening from 2-lane major arterial to 4-lane expressway
8 1-25 1-25/470 Interchange Lincoln Ave Widening from 6 to 8 lanes
o 1-25 / Lincoln Ave Construction of Urban Interchange
State Hwy 83 South of Bayou Gulch Rd Russellville Rd Widening major arterial from 2 to 4 lanes

* Funding identified in the DRCOG Fiscally Constrained 2035 Regional Transportation Plan is not expected for the majority of these projects.
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FIGURE 22: 2020 PM PEAK HOUR TRAFFIC FORECASTS AND CONGESTION LEVELS
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2030 Roadway Vision Plan

The 2030 Roadway Vision Plan, presented in Figures 24 and 25 and
Table 8, identifies roadways that should be targeted for improvement
between 2020 and 2030. These improvements are highlighted in green
and are necessary to mitigate traffic which will be generated from future
Douglas County and regional development that was forecasted to occur
by the year 2030. Also shows new roads (yellow).

In review of Figures 24 and 25, there are additional state and federal
roadways that need improvements. These roadways include E-470, 1-25
south of Castle Rock, US-85 widened from four to six lanes south of
Titan, and SH 83 south of Parker. There are also a number of roadway
improvements scheduled within the City of Lone Tree and the Towns of
Parker and Castle Rock. Douglas County is participating with the towns
and CDOT to construct some of these needed regional improvements.

With increased growth between 2020 and 2030, there are additional
Douglas County roadway improvements which will be necessary to
mitigate growth.

Douglas County 2030 Transportation Plan — November 2009

2030 PM Peak Hour Traffic Forecasts and
Congestion Levels

Forecast 2030 p.m. peak hour traffic forecasts and congestion levels are
presented in Figures 26 and 27. They are based on the 2030 DRCOG
population and employment forecasts and 2030 recommended roadway
improvements. As can be seen in these figures, the major roadways which
are forecasted to be congested in 2030 are primarily the federal and state
facilities, including C-470, I-25, US-85, and SH 83. Other roadways
with forecasted congestion areas are primarily within the City of Lone
Tree and the Towns of Parker and Castle Rock. In review of the
roadways owned and maintained by Douglas County, forecasted traffic
generally travels without congestion.

It should be noted that it was assumed that all improvements
identified by 2030 have been completed in this analysis. For
information regarding construction of any of these improvements, refer
to the Douglas County Capital Improvement Projects. Given that many
of these improvements are state and federal roadways, and that their
funds are severely in peril, actual congestion could be much more serious
causing Douglas County residents to seck alternative routes to get to
their destinations.

Douglas County collaboration with CDOT and private developers will
be critically important in addressing future improvements. Four specific
areas of future study include: 1) US-85 corridor, 2) C-470, 3) Phasing of
Main Street and Hess Road improvements to relieve the Lincoln Avenue
corridor, and 4) 1-25.



FIGURE 24: 2030 ROADWAY NETWORK



FIGURE 25: 2030 ROADWAY NETWORK — NORTH CENTRAL DOUGLAS COUNTY
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Street Name

TABLE 8: RECOMMENDED 2030 ROADWAY IMPROVEMENTS

From Street

To Street

Improvement Description

Plum Creek Parkway Wolfensberger Rd I-25 Widen from 2 lane major to 4 lane major arterial
Plum Creek Parkway Lake Gulch Rd Ridge Rd Widen from 2 lane major to 4 lane major arterial
Rampart Range Rd Blue Mesa Way Roxborough Dr Widening collector from 2 to 4 lanes
Extension of Maroon Cir Meridian Blvd Lincoln Ave New collector extending from Maroon Cir to Lincoln Ave
Peoria St E-470 Lincoln Ave Widening 2-lane collector to 4-lane major arterial
Peoria St Lincoln Ave Extension of Ridgegate Pkwy Widening 2-lane collector to 4-lane major arterial
Ridgegate Pkwy/Mainstreet 1-25 Meridian Village Pkwy Widening to 4-lane major arterial
Mainstreet Ave Meridian Village Pkwy Chambers Rd Widening 2-lane collector to 4-lane major arterial
Chambers Rd Lincoln Ave Main Street Widening 2-lane collector to 4-lane major arterial
Pine Dr County Line Rd Inspiration Rd New 4-lane collector
E Parker Rd/ CR 8 Canterberry Pkwy Tomahawk Rd Widening major arterial from 2 to 4 lanes
Delbert Rd County Line Rd Singing Hills Rd Widening from 2-lane minor arterial to 4-lane major arterial
Extension of Delbert Rd Singing Hills Rd Hilltop Rd New 4-lane major arterial
o Singing Hills Rd Hilltop Rd Delbert Rd Widening 2-lane minor arterial to 4-lane major arterial
g Todd Dr Jordan Rd Motsenbecker Rd Completing 2-lane collector extension of Todd Dr from Jordan Rd
én Todd Dr Motsenbecker Rd Dransfeldt Rd extension New 2-lane collector (including new bridge and ROW)
§ Dransfeldt Road extension Twenty Mile Rd Todd Dr extension New 2-lane collector-southern extension of Dransfeldt in unincorp
= Stroh Rd Motsenbocker Rd ] Morgan Blvd Widening 2-lane collector to 4-lane major arterial (includes widen bridge)
Stroh Rd extension Preservation Trail Hilltop Rd New 2-lane minor arterial-extension of Stroh Rd
Extension of Monarch Blvd Shoreham Cir Legue New 2-lane minor arterial
Happy Canyon Rd 1-25 New N/S road along Newlin Gulch New 2-lane collector-extension of Happy Canyon Rd
Canyons Pkwy Hess Rd Happy Canyon Rd Extension New 4-lane minor arterial
Canyons Pkwy Happy Canyon extension Crowfoot Valley New 4-lane minor arterial
Crowfoot Valley Knobcone Dr (North of Founders Pkwy) Stroh Rd Widening from 2 to 4 lanes
N Pinery Pkwy extension New road off Crowfoot Valley Rd State Hwy 83 New 4-lane major arterial; ext of N Pinery Pkwy

Bayou Gulch Rd extension

N Pinery Pkwy extension

Vistancia Dr

New 4-lane major arterial; extension of N Bayou Gulch Rd

Bayou Gulch Rd Vistancia Dr State Hwy 83 Widening of 2-lane collector to 4-lane major arterial
Wolfensberger Rd Plum Creek Pkwy Prairie Hawk Dr Widening from 2 to 4 lanes

N Meadows Dr US-85 I-25 New 4-lane major arterial

Park Street Extension Caprice Ct Liggett Rd New 2-lane collector-east and parallel to Prairie Hawk Dr

Woodlands Blvd extension

Unincorp portions from Black Feather Trl

Unincorp portions near Whispering Oak

New 4-lane minor arterial

Douglas County 2030 Transportation Plan — November 2009
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Street Name

TABLE 8: RECOMMENDED 2030 ROADWAY IMPROVEMENTS (CONTINUED)

From Street

To Street

Improvement Description

E:zir:zgili::lk Dr Extension/ West Incorporated area boundary Douglas Ln Widen 2 to 4 lane minor arterial directly west of and parallel to I-25
County Line Rd Private road east of Erickson Blvd Southpark Ln Widening major arterial from 2 to 4 lanes
Roxborough Park Rd Titan New road south of Waterton Widening collector from 2 to 4 lanes
‘Waterton Rd Rampart Range Rd US-85/Airport ‘Widening minor arterial from 2 to 4 lanes
g S Ridge Rd Uncorp area near Appleton Wy Lake Gulch Rd Surface type improvement and change to 2-lane minor arterial
L Peak View Dr Wolfensberger Rd Douglas Ln Surface improvement and facility type change to 2-lane collector
Té Prairie Hawk Dr Extension/West |South Castle Rock City Limits Tomah Rd New 4-lane minor arterial parallel to I-25
= Sky View Ln Bear Dance Dr I-25 Surface type improvement and facility change to 2-lane minor arterial
Territorial Rd Skyview Ln Perry Park Ave New road-2-lane minor arterial
Extension of Legue Monarch Blvd Happy Canyon Rd New 2-lane minor arterial
Douglas Lane / I-25 Interchange New Interchange
US-85 Titan Rd Just northwest of State Highway 67 Widening 4-lane 6-lane expressway
E-470 I-25 Parker Widening from 6 to 8 lanes
:‘3)‘ State Hwy 86 Enderud Rd State Hwy 83 Widening major arterial from 2 to 4 lanes
g State Hwy 86 State Hwy 83 East county boundary Widening major arterial from 2 to 4 lanes
S State Hwy 83 State Hwy 86 Lake Gulch Rd Widening major arterial from 2 to 4 lanes
8 I-25 North County Line 1-25/C-470 Widening from 8 to 10 lanes
1-25 Within 1-25/C-470 Interchange Widening from 6 to 8 lanes
I-25 Crystal Valley Pkwy South County Line Rd Widening from 4 to 6 lanes

* Funding identified in the DRCOG Fiscally Constrained 2035 Regional Transportation Plan is not expected for the majority of these projects.
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FIGURE 26: 2030 PM PEAK HOUR TRAFFIC FORECASTS AND CONGESTION LEVELS



FIGURE 27: 2030 PM PEAK HOUR TRAFFIC FORECASTS AND CONGESTION LEVELS — NORTH CENTRAL DOUGLAS COUNTY
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DRCOG and Douglas County
Comprehensive Master Plan 2030
Sensitivity Analysis

As stated in Chapter 3, DRCOG and the Douglas County

Comprehensive Master Plan have similar total 2030 population forecasts;
however, the employment forecasts from the Douglas County 2030
Comprehensive Plan are significantly greater than assumed in the
DRCOG forecasts. It should also be noted that the distribution of these
locations of population and employment growth is different.

Therefore, a model run was prepared which examined the assumed
2030 recommended roadway improvements and the Douglas County
2030 population and employment forecasts. The results of this analysis
are presented in Figures 28 and 29.

In comparing the Douglas County forecast with DRCOG, estimates of
traffic volumes and congestion do not change significantly along County
roads. Overall traffic increases, with the higher Douglas County
estimates, are more evident along the state and federal roadways.

One observation was that traffic along US-85 does not change
significantly between the datasets, even though there is a significant
increase in population and employment assumed in the Chatfield area,
per the Douglas County population and employment forecasts.
However, volumes are forecasted to be much higher volumes along I-25.

Douglas County 2030 Transportation Plan — November 2009

In review of the travel mode, it appeared that even with a 6-lane US-85
and new connections to the Chatfield area, traffic was severely
constrained and those that would prefer to use this facility are diverting
to another, less congested facility, I-25. The primary trips using US-85
were those that must use this route to get to their destination, many of
which were origins and destinations within the Chatfield area.

In conclusion, the intensity of development within the Chatfield and
northwest Douglas County area with the Douglas County population
and employment forecasts exceeded both existing and recommended
improvement capacity. Severe congestion will occur without significant
additional mitigations.



FIGURE 28: 2030 PM PEAK HOUR TRAFFIC FORECASTS AND CONGESTION LEVELS WITH 2030 DC CMP POPULATION AND EMPLOYMENT GROWTH
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Mixed-Use Centers

The Douglas County Comprehensive Master Plan (CMP) is intended to reflect the future development patterns for Douglas County. One of the land use and
transportation visions of the CMP is mixed-use centers supported by alternative transportation modes — most notably public transportation, walking, and biking. The
mixed-use center design recognizes the link between land use and transportation. There are common land use and transportation elements of mixed-use centers,
including a mix of retail, office, and residential land uses, connected by complete streets which serve the automobile, bicycle, pedestrian and transit, and transit-
friendly design features. The mixed-use center design encourages a rich diversity of compatible and complementary land uses. Such uses should relate to the
physical scale and character of the area. The size, shape, and location of buildings on their parcels should create patterns that help define neighborhood character
and local streets. New development should be compatible with and compliment existing development and further the goals planned for the area. Mixed-use centers
should include the following transportation design features:

1. The mixed-use centers should maximize internal circulation and minimize conflicts with state freeways and other major arterial roadways that have the primary
function of moving high volumes of statewide and regional traffic.

2. Establish multi-modal street cross-sections, design standards, and operational measures to ensure streets are safe, convenient, and appealing for all modes of
travel including transit, automobiles, trucks, bicycles, and pedestrians.

3. Provide a dense, interconnected network of local and collector streets that supports walking, bicycling, and transit use, while avoiding excessive traffic in
residential neighborhoods.

4. Provide direct bicycle and pedestrian connections within and between residential areas and supporting community facilities and services, such as shopping
areas, employment centers, transit stops, neighborhood parks, and schools.

5. Give special consideration to schools and their multi-modal needs to provide a safe, accessible environment for students by giving high priority to bicycle and
pedestrian facilities within a two-mile radius of all schools in both new development and re-development. Also in these areas, special design considerations
should be made for pedestrian and bicycle crossing of Major and Minor streets.

6. Give special consideration to areas with concentrations of students, seniors, low-income families, or others that are more dependent on modes other than the
automobile to provide a safe, accessible environment.

7. Ensure that new developments or re-development projects contribute to providing a safe, convenient, comfortable, and aesthetically pleasing transportation
environment that promotes walking, bicycling, and transit use. Appropriate improvements or enhancements to the multi-modal network may be required as a
condition of development approval.

8. In areas within the RTD district, work with RTD to ensure that the community is well connected via transit to the regional transit network and that transit stops
and waiting areas are safe and comfortable, and enhance intermodal connections.

9. Incorporate Transportation Demand Management (TDM) strategies to alleviate congestion. A range of techniques can be considered, including
vanpool/ridesharing programs, parking management, transit vouchers, flextime, and others.

10. Orient buildings to provide pedestrians and bicyclists with easy access and a visually interesting environment that reduces perceived travel distances and
increases the understanding of the bicycle and pedestrian networks.

Implementing these mixed use center features promote alternatives to the automobile, reduced vehicle miles of travel, and reduces the demand for new roadways.

Douglas County 2030 Transportation Plan — November 2009
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System Management

Improving Douglas County’s roadway network by adding new facilities
or widening existing roadways is one method for adding capacity.
Roadway system management techniques regulate traffic flow and
preserve what capacity may exist. The following identifies system
management techniques that should be incorporated into the Douglas
County’s road network or transportation planning,.

Intelligent Transportation System (ITS)
Infrastructure

Managing traffic flow along Douglas County’s roadway network
requires ongoing upgrades into Intelligent Transportation System (ITS)
applications. These ITS improvements include signal upgrades, signal
system interconnect and upgrades, improved signal maintenance and
response times, and preemption/priority control for transit and
emergency vehicles. Also, keeping track of traffic flow rates, incidents or
congestion, and getting that information to individual vehicle operators
will allow for more efficient use of the roadways by assisting drivers in
choosing alternate routes.

Transportation System Management (TSM)

Transportation System Management (TSM) targets problem areas
which create bottlenecks in the system. These targeted improvements
could include intersection improvements, roundabouts, adding
shoulders, curb-lane parking restrictions, and operational improvements.
TSM also includes traffic signal coordination, freeway ramp meters, and
incident management (crashes, construction, special events, etc.).

Douglas County 2030 Transportation Plan — November 2009

Access Management Plan Strategies

Access Management is the systematic control of the location, spacing,
design, and operation of driveways, median openings, and street
connections to a roadway. The purpose of Access Management is to
provide vehicular access to land development in a manner that preserves
the safety and efficiency of the transportation system.

Preserving access control is often one of the more difficult policies to
maintain. As a development is proposed for Douglas County, the need or
desire for that access to sustain their business is often agreed to by
decision makers, as it is only one access. This one access, plus the next
one, and the next one can reduce the capacity of a roadway by as much as
30% or more. Whereas a roadway may have been designed to carry
30,000 cars a day, it may only have a capacity of 20,000 due to the
reductions caused by uncontrolled access.

Developing a detailed Access Management Plan is recommended for
specific developing corridors so that land developers understand where
access may or may not be permitted. This Access Management Plan
should be comprehensive so that a consistent approach is applied
throughout the corridor. Elements of the Access Management Plan

should include:

e Driveway consolidation and establishment of minimum driveway
spacing;

e Locating driveways away from intersections;
e Inter parcel access requirements;

e Construction of a secondary roadway network and parallel access
roads to provide access off of the primary roadway; and

e Integrating Access Management into other planning activities
(such as land use plans, zoning and planning regulations, codes,
and standards).
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What is Travel Demand Management?

Travel Demand Management (TDM) is a general term for programs that result in a more efficient use of transportation resources. They
aim to influence the demand for travel rather then focusing on the provision of transportation facilities. TDM programs can include
numerous strategies that can be described in three basic categories:

e Increasing vehicle occupancy,
e Switching to alternative travel modes, and
o Affecting the time or decision to make a trip.

Each of these categories requires the modification of behavior on the part of the traveler. Increasing vehicle occupancy typically
includes carpool or vanpool programs combined with ride-matching services. Parking supply and pricing strategies can also influence
ridesharing activities.

Switching travelers to alternative transportation modes typically involves the increased
provision of facilities and services, including bikeways, trails, sidewalks, and transit.

Land use changes can also influence alternative mode use, such as increased densities,
mixed-uses, and transit oriented developments.

Other strategies affect the demand for travel, such as telecommuting programs and
shifting work hours outside of the peak rush hours, compressing work weeks, flextime,
and others.

What are Douglas County Travel Demand Management Policies?

e Plan walkable communities with bicycle trails and lanes.

 Identify and support transportation coordinators at major employers, develop feasible goals for trip reductions, and develop codes
to be flexible to support TDM activities.

e Work with DRCOG's RideArrangers to plan and implement appropriate TDM measures.

 Identify and support opportunities for a local private circulator shuttle system to connect mixed-use centers with regional transit
connections.
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Road Maintenance and Improvements

When maintaining and reconstructing existing roadways and bridges,

improvements should promote complete streets (opportunities for

bicycles and pedestrians), improve safety, increase efficiency, and

minimize lifetime costs.

As Douglas County roadways are improved or maintained, the

following guidelines are recommended:

Construct improvements to current design standards;
Improve intersections to serve future volumes (turn lanes, etc.);
Provide acceleration/deceleration lanes in appropriate locations;

Provide appropriate curb/gutter/sidewalk sections on urbanized
streets and shoulders on rural roadways;

Provide appropriate space and/or treatments for on-street bicyclists
or separate trail;

Provide applicable crosswalks markings and devices at locations
with pedestrian and bicycle activity;

Install traffic signals as warranted where more appropriate than
other traffic control devices; and

Rebuild intersections as roundabouts to improve safety and reduce
delay.
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T he Transit Vision Plan identifies how to develop transit services to meet current and anticipated demand. The Transit Vision Plan

focuses on establishing rural, inter-community and specialized transportation services for that part of Douglas County outside the
Regional Transportation District (RTD) boundary. It primarily addresses the services needed from unincorporated areas to municipalities

and between municipalities.

The Transit Vision Plan also proposes a decision-making process that will provide for connections between RTD transit services and the
services provided for other areas of Douglas County, for coordination between modes and between transit providers, and for advocacy for

transit services that will best meet the needs of all County residents.

The Transit Vision Plan is based on demand for transit and the services needed to meet the identified needs. The Transit Vision Plan
also presents a concept for an institutional structure for managing, funding, and delivering services.

There are several issues that emerged through the planning process that set the stage for the analysis and recommendations. These are:

e Boundaries are an important consideration as they define the portions of the County within and outside the RTD service area,
the portions of the County that are urban and rural, and the limits of the various municipalities and other districts;

e It will be important to provide for services that mirror local travel patterns with good connectivity between the rural and urban

portions of the County;
e There are human service transportation needs both in the urban and rural portions of the County;

e There are limited providers in the County; and
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e Funding is limited and issues of how costs are shared will be important.
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Demand Analysis

There are several tools available to assist in identifying demand for
transit services. These different tools and approaches were used to
converge on a range of demand that were then considered for the
development of service alternatives.

The demographic and travel characteristics of the region were used as a
starting point to determine anticipated demand for service. In addition,
national and local experience was used to estimate demand for
transportation services.

For Douglas County, age and disability status are the primary indicators
for determining transit demand. Over the 20-year planning horizon for
this Transit Vision Plan, the aging of the population will have a
significant impact on the need for public transit and specialized
transportation services.

The number of elderly in 2005 and in 2030, based on an examination
of Colorado Department of Local Affairs and US Census data show that
while the overall population is anticipated to double in this time period,
the population above age 65 will increase by 500%.

A related and important characteristic is the number of individuals with
disabilities. Therefore, it is useful to understand the impact of growth in
disabilities in the portion of Douglas County not served by RTD. Figure
30 estimates the number of the individuals with disabilities for Castle
Rock and the rest of Douglas County that is outside the RTD service
area. These are the individuals most likely to need transportation
assistance in order to live independently and maintain a job. This figure
identifies those age 16-64, who may be in the workforce, and those ages
65 and over, whose travel needs may be more oriented to independent
living. The level of those ages 65 and over is anticipated to increase most
rapidly, especially in the small communities and unincorporated County
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areas. Within Castle Rock the increase in elders with disabilities is also
significant. This chart also identifies how the area outside Castle Rock
will have growing specialized transportation needs.

FIGURE 30: INDIVIDUALS WITH DISABILITIES IN RURAL
DOUGLAS COUNTY
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Transit Analysis Findings

Based on transit demand analysis, there are three key findings that were
identified for defining the Transit Vision Plan. These are:

1. There are not sufficient densities in 2005 and 2030 to warrant
additional fixed route transit service in areas served outside the RTD
service area and Castle Rock, except for the Town of Castle Rock to
Lincoln Avenue and Castle Rock to Parker.

2. Improved mobility is needed, particularly for human service agency
trips, but the demand estimation shows that overall levels of
demand are low to moderate and will remain in this range even as

Douglas County grows.

3. Even though the northern urbanized portion of Douglas County is
in the Regional Transportation District, there remain transportation
needs in this area. It will be important to provide connectivity to

RTD services and address human service transportation needs not
met by RTD.

Transit Vision Plan

The Transit Vision Plan includes service in the I-25 corridor and
services linkjng rural communities to urban areas. These services are
presented in Figure 31 and described in the following sections.

Service in the 1-25 Corridor

Limited fixed route transit services operated between Castle Rock and
Lincoln Avenue in the I-25 corridor would accomplish several objectives:

e Serve employment trips early and late in the day. Riders could
connect to RTD services (either call-and-ride or light rail) to access

jobs.
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e Serve individuals who wish to access medical services in the Sky
Ridge medical center.

e Provide a link for northern Douglas County residents to access
services or jobs in Castle Rock.

Service alternatives include operating either one or two vehicles during
the peak hour and one vehicle operating mid-day. Service would take
passengers from downtown Castle Rock to Lincoln Avenue where
passengers could board light rail or take other trips.

The service can also be operated weekdays only or also on Saturday.
Saturday service would not have the employment trips, but would enable
people to access stores and services in northern Douglas County.

Rural Intercommunity Services

Services linking rural communities to urban areas represent another area
of need. The proposed services are designed to provide transportation for
the basic activities of daily living for individuals who do not need daily
access to employment. The demand is not adequate from rural areas to
urban areas and in the Parker/Castle Rock corridor to warrant service
designed to meet commuter needs.

The rural intercommunity transit vision illustrated in Figure 31 includes
a limited fixed route service between Parker and Castle Rock. This is
shown with a dashed line as it only is proposed to operate six trips per
week — two days per week with four trips on each day.

The proposed trips are one morning trip, one mid-day trip, and two late
afternoon trips. This would enable a person to conduct half-day or full-
day activities in Parker or Castle Rock.



FIGURE 31: PROPOSED TRANSIT SERVICE

FIGURE 31: PROPOSED TRANSIT SERVICE
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Demand response service is also proposed and presented in Figure 31.
These demand response service areas show some overlap and should be
considered approximate zones. They can be adjusted based on actual
demand for travel after service is initiated.

The demand responsive service would require one vehicle that would
provide demand responsive service two days a week in the northwest
Douglas County and one day a week in south central Douglas County.
This same vehicle would provide limited fixed route service from Castle
Rock to Parker and demand responsive service in east Douglas County
two days a week.

All proposed transit service would be eligible for Federal Transit
Administration funding for vehicle capital costs and operating costs. The
primary ADA requirement for this rural service is that the vehicle be
wheelchair accessible.
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Douglas County’s population includes a significant number of young and affluent

people. They desire the opportunity to ride their bicycles for recreation, exercise, and as
a means of transportation.

The development of a bicycle network is an important component of a balanced
transportation system. Bicycling can be a healthy alternative to the automobile for many
trips. It can also play a role in helping to reduce traffic congestion, improve air quality,

and enhance the quality of life in the County.

Currently, the bicycle network is virtually non-existent within Douglas County.
However, with modest improvements, such as converting shoulders to bike lanes, adding bike lanes to some collector streets, and
completing some missing links, the beginnings of a viable Douglas County bicycle network will evolve.

This Bicycle Vision Plan is made up of three sets of improvements for immediate implementation (2010), mid-range improvements
(2020), and improvements to be completed by 2030. This Bicycle Vision Plan is presented graphically in Figures 32 and 33.

2010 Bicycle Concept Plan

Currently, most bicycle facilities that exist in unincorporated Douglas County are off-street recreational trails that are located
within the Highlands Ranch open space area and in rural Douglas County. Although these trails are popular for exercise and
recreation, they do not form a network that would allow users to plan a trip to travel from one location to another or for
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commuting.
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FIGURE 32: DOUGLAS COUNTY BICYCLE PLAN



FIGURE 33: DOUGLAS COUNTY BICYCLE PLAN — NORTH CENTRAL DOUGLAS COUNTY
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The key to the Bicycle Vision Plan is to create a system of bikeways that
bicyclists ride from one area to another. The existing unconnected trails
or roadways with shoulders do not create a contiguous system. Therefore,
the first phase of the Bicycle Vision Plan is to identify as many of the
existing shoulders which are potential bike lane segments that could be
assembled into a system. It was recognized that not all of the
improvements would be completed in 2010, but they could all be
completed within the next 2 to 3 years.

The arterials in the Highlands Ranch area generally have shoulders of
sufficient width that could be converted to on-street bike lanes. With
some minor striping of bike lanes at intersections to assist the bicyclists,
the Highlands Ranch trails and bike lanes begin to create a robust bicycle
network for travel.

Collector roads are also candidates for adding bike lanes. Restriping
these collectors to include bike lanes provide another layer of bicycle
improvements that would occur on lower volume roadways.

2020 Bicycle Concept Plan

The second phase of the Bicycle Vision Plan is to target key roadways
which connect the population areas of Douglas County and add
shoulders to these facilities so that they can be used safely by the bicyclist.
It should also be noted that the addition of shoulders to a roadway
increases the capacity of the roadway. Therefore, there is a dual benefit

for adding shoulders.

Key corridors which would be targeted for adding shoulders include
US-85, SH 83, and Lincoln Avenue. Some of these roadways, such as
US-85, have also been identified as needing roadway widening. Roadway
widening projects should include shoulders with adequate width to
accommodate bicyclists.
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The 2020 Bicycle Network expands from the 2010 system by providing
connections between Highlands Ranch and Castle Rock, providing
extended loops along Lake Gulch and Russellville, and includes off-street
trail along Lincoln Avenue which would connect Highlands Ranch with
Lone Tree and Parker.

Bike Routes, Lanes, and Paths —
How Are They Different?

Bikeway - A general term for any street or trail which in some
manner is specifically designated for bicycle travel, regardless of
whether such facilities are designed for the exclusive use of bicycles
or are to be shared with other transportation modes.

Trails/Paths - This is a bikeway that is physically separated from
motor vehicle traffic by open space or a barrier and is either within
the road right-of-way or within an independent right-of-way. These
are also referred to as a shared-use or multi-use paths or recreation
trails.

Bicycle Lane - This is a bikeway on a portion of a street that has
been designated by striping, signage, and pavement markings for the
exclusive use of bicycles.

Bicycle Route - A segment of a system of roadways signed for the
shared use of automobiles and bicyclists without striping or
pavement markings, often used to connect other parts of a bikeway
system. Bike routes can also provide connections between trail
segments or on-street bike lanes to provide continuity.
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2030 Bicycle Concept Plan

The final phase of the Bicycle Vision Plan would be to expand the
identified Douglas County rural Collector and Arterial roads to include
paved shoulders. The AASHTO Guide for the Development of Bicycle
Facilities notes that in rural areas "adding or improving paved shoulders
often can be the best way to accommodate bicyclists" and they have the
additional attraction of providing a variety of benefits to motorists and
other road users as well, including increasing the roadways capacity and
safety.

Paved shoulders should not be less than four feet. This measurement
should be the useable width and should not include the gutter pan or any
area treated with rumble strips. Five feet or more should be provided
when adjacent to a guardrail or other barrier.

Paved shoulders, whether they are designated and signed as bike lane or
not, provide a great place for people to ride. Most communities do not
designate or mark their paved shoulders as bikeways, but some do.
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American Discovery Trail

The American Discovery Trail (ADT) is the nation’s first coast-to-
coast, non-motorized recreation trail. It traverses urban, public, and
wilderness trails from Delaware to California and goes right through
Douglas County. The trail enters the county near Palmer Lake and
goes north through Pike National Forest and eventually connects to
the trails in Roxborough and Chatfield Parks. Its addition to the
National Trails System is now in legislation and will provide the
backbone to trails in the nation by connecting them together. Many
communities, including Canon City, are developing trails partially
due to the ADT passing through their areas. Being cognizant of
the ADT and supporting the legislation to add it to the National Trails
System will behoove Douglas County citizens by providing
cohesiveness to the trails in and around the County.
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Techniques for Adding Bike Lanes

Bicycles are vehicles and need to be safely accommodated on our streets and roadways. Over half of all bicycle/motor vehicle crashes
occur at or near intersections or other accesses. Improvements at these locations have the potential to significantly increase safety.
Specialized intersection markings that may help bicyclists and motorists safely navigate through intersections and use of innovative
techniques are gaining more prominence in many communities.

Roadway Modifications Road Modification

Roadways can be modified often by reducing the width of existing travel lanes or
reducing the number of travel lanes on a given roadway. Many modifications are
conversions of four-lane undivided roads into three lanes, two through lanes, and a center
turn, often including bicycle lanes, sidewalks, and/or on-street parking. These
modifications have been shown to improve mobility and access for all travel modes,
enhance safety by reducing vehicle speeds, and to promote bicycling. A variety of
reconfigurations are possible depending on the current configuration, user needs, and
potential operational and safety outcomes.

Roadway lane narrowing may also help to reduce vehicle speeds and enhance movement
and safety for pedestrians and bicyclists. Lane narrowing is best used where motor vehicle
speeds are low. Lane widths can be reduced and excess pavement striped with a bicycle
lane or shoulder.
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Techniques for Improving Safety

Access Management

Bicycle Maps

Managing the
number and spacing
of driveways and
street access protects
the bicyclists and the
automobile driver
traveling along the
roadway from
conflicts with those
entering/leaving the
roadway.
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Access Management includes such measures as limiting the
number or establishing minimum spacing between driveways;
providing for right-in, right-out only movements; restricting
turns to certain intersections; and using non-traversable
medians to manage left- and U-turn movements.
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Even great bikeways can be well-kept secrets if the average rider
can’t find them. Many bicyclists would like to see annually
updated maps, as shoulders are converted into bike lanes or
when shoulders are added to rural roads.

A well-designed bike map is typically in high demand and can
serve many functions. In addition to showing the best route for
getting places, bike maps often contain information or advertising
for a variety of resources including a calendar of bike events,
location of bike shops, points of interest in the community, laws
and local ordinances pertaining to bicycles, and safety tips for the
rider and motor vehicle driver. Thus, a good bike map can be a
tool for promoting bicycling, as well as for educating and
informing riders and motorists.

As part of the 2010 Bike Plan, Transportation staff will finalize
the format of a Bike Map for Douglas County.
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The Douglas County 2030 Transportation Plan (the Plan) is a part of the recent Comprehensive Master Plan (CMP) update. The

development of the Plan was coordinated with neighboring jurisdictions, regional transportation related agencies, and reflects public input
from three open house meetings. The 2030 Plan integrates all travel modes and known plans into a single document.

The Douglas County 2030 Transportation Plan provides the transportation vision and goals for the
future and satisfies the goals in section 7 of the CMP. This chapter on implementation includes
recommended actions regarding modifications to County policies, standards, regulations, traffic
operation changes, funding, and collaboration with other agencies. It begins with a discussion on
funding because of the importance of funding the projected needs of the County to relieve existing
deficiencies, to improve the function of the existing transportation system, and to provide additional,

alternative, or expanded transportation facilities if future growth follows the CMP.

Transportation Funding
Without adequate funding, the Goals and Objectives within the newly adopted CMP cannot be met, specifically Goals 7-1, 7-2,

and 7-4, which identify the need for improving safety, access, facilitate cost-effective operations & maintenance, improve air quality
and reduce congestion, and to include a multi-modal option for trips within the area.

It is important to note that funding projects from Douglas County budgeted monies is the prerogative of the elected Board of
County Commissioners, acting through various processes, such as the adoption of the budget for the annual Capital Improvement
Program (CIP), by establishing priorities regarding capital and maintenance expenditures, by seeking and accepting various grants
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from other agencies, by approving design and construction standards, thereby affecting the cost to construct, and by the creation
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and approval of various Intergovernmental Agreements (IGA) and other
contracts involving funds from other sources. Additionally, although the
Planning Commission reviews and makes recommendations regarding
development within the County, it is up to the Board of County
Commissioners to require individual development related improvements,
including the establishment of the responsibilities for funding and timing
of development related improvements.

The success of the 2030 DCTP as an element of the CMP is contingent
on having adequate revenues to construct the improvements needed now,
and future improvements that will serve all modes of travel identified in
the Plan — private passenger cars, trucks, buses, bicycles, and pedestrians.
If there is insufficient transportation funding, either the land use
assumptions of the CMP should be modified, the projected growth
delayed beyond the target years identified, or the transportation section
goals of the CMP and related development standards relaxed, as the
transportation system will become overburdened. Thus resulting in
increased air pollution, higher cost for users of the roadways, and reduced
safety.

Figure 4 in Chapter 2 identifies the existing (2010) congestion levels
assuming that projects identified on the 2010 plan are funded and built.
This map shows various roadways that are currently or projected to
continue operating at LOS D, E, & F which need improvements even
with no additional growth or added traffic. Since the transportation
system has current problems, some level of funding should be allocated to
solve those existing problems by improving the function and operational
efficiency of the existing system, and to solve existing congestion and
safety problems. Chapter 4, Roadway Vision Plan, identifies the future
problems and the improvements needed mainly due to future growth.

Additionally, to provide a more multi-modal transportation system,
three other programs should be funded: 1) Transit recommendations in
Chapter 5 with Douglas County as a transit coordinator but not as a

Douglas County 2030 Transportation Plan — November 2009

Plan

transit provider will still require some effort and associated costs on the
part of the County; 2) The second program, detailed in Chapter 6,
provides for the development of a bicycle network consisting of the
existing off-street trails, which are used mostly for recreation, combined
with a new on-street bicycle network countywide which can be used for
all types of trips. The bicycle program will also add some costs to the
transportation plan for both existing needs and future growth; and 3)
Lastly, the Transportation System Management (TSM) strategies and
Travel Demand Management (TDM) program identified in Chapter 4
will require additional staff time, funding, and modification of some of
the existing development regulations within the Douglas County
Community Planning and Sustainable Development Department.

Throughout the 2030 DCTP, which forecasts changes to the County
expected by 2030 as development occurs in compliance with the CMP,
the 20-year planning period is divided into two decades, or phases, which
are 2010 - 2020, and 2020 — 2030. This is done only for purposes of
estimating the sequence of growth related improvement needs. These
projects are included in each decade plan based upon the current best
guess as to when they will be needed. Actual priorities, funding, sequence

of construction and projects are created within the CIP process, not in
this Plan.

Major arterial and collector roadway improvements by phase are
presented in Figure 34. These same improvements are presented in
Figures 35, 36, and 37 for 2010, 2020, and 2030. As presented in these
figures, there are 66 Douglas County roadway improvements, 17
Colorado Department of Transportation, and one E-470 project that are
needed to accommodate 2030 growth without exceeding the level of
service standards used by Douglas County, or in some instances where it
is not deemed possible to meet those standards for LOS, without
exceeding the existing level of service. Each roadway is analyzed using the
afternoon rush hour, or the PM peak hour (PMPH). Also included are
numerous TSM and bicycle projects.



FIGURE 34: MAP OF 2010 — 2030 IMPROVEMENTS BY PHASE



FIGURE 35: MAP OF 2010 IMPROVEMENTS BY TYPE



FIGURE 36: MAP OF 2020 IMPROVEMENTS BY TYPE



FIGURE 37: MAP OF 2030 IMPROVEMENTS BY TYPE
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These 66 Douglas County roadway improvements, 17 Colorado
Department of Transportation, and one E-470 project are also listed in
Table 9 by phase. Improvements scheduled to address 2010
commitments or are expected to be completed or initiated by or soon
after 2010 are projects 1A to 7B. Projects 1B to 31 are required for
growth based on 2020 forecasts and projects 2B to 79 are required for
2030.

Note: All project numbers throughout the Douglas County 2030
Transportation Plans are based upon their map location, not on any priorities
or sequence of construction.

In order to provide a planning level estimate of the cost for these
improvements, unit cost estimates previously developed from recent
regional transportation planning studies were used for each improvement
type and length. The total estimated cost to implement all of the major
improvements on Douglas County roadways required by the growth
within the 2030 CMP and included in the Douglas County 2030
Transportation Plans is approximately $500 million without TSM,
Transit, Bicycle or ITS/TDM, which is estimated to add another $50
million. (Note: This $550 million of needed Douglas County transportation
Sfunding does not include funding of improvements on the state and federal
highway system.)

Estimated costs excluding major projects are as follows:
e TSM $30 million
e ITS/TDM $10 million
e Bike Plan $5 million

e Transit $5 million ($10 million from other sources)
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The need for identifying funding sources for $550 million in local
Douglas County transportation expenditures plus millions of dollars more
for CDOT projects to improve state and federal highways is critical.
Figures 38, 39, and 40 reflect congestion levels with funding provided
and improvements made for the years of 2010, 2020 and 2030.

The 2010 congestion condition, as presented in Figure 38, reflects
approximately $51 million in local Douglas County funding is used for
projects. Even with these improvements completed, there are segments,
primarily on the state and federal highway system, which remain
congested. Without the $51 million in local Douglas County funding,
congestion would be much worse.

The 2020 congestion conditions as presented in Figure 39 assumes an
additional $131 million in local Douglas County expenditures have been
made and in Figure 40, the 2030 congestion conditions are assuming an
additional $318 million dollars in local Douglas County funding has been
allocated and spent on projects, for a total of $500 million. Even if that
amount of funding is provided, both figures show increased congestion
levels in Douglas County, particularly on state and federal roads. These
2020 and 2030 congestion conditions reflect CDOT funding of the state
and federal highways system as well.

The $50 million for TSM, ITS/TDM, Bike Plan, and Transit would be
used to mitigate congestion and safety problems as identified by further
study and are not shown on the project maps. This would be an annual
cost of $2.5 million.

If local, state and federal transportation funding is not obtained soon,
and growth still occurs, the congestion maps for 2020 and 2030 will be
significantly worse, creating a major grid-lock on Douglas County’s
roadway network.
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Street Name

TABLE 9: RECOMMENDED ROADWAY IMPROVEMENTS AND COSTS BY PHASE

From Street

To Street

Improvement Description

Responsible Total Cost

Party

($M)

1A |Hess Rd 1-25 Chambers Rd New 2-lane major arterial DC $26.0
D
2A |Plum Creek Parkway ‘Wolfensberger Rd 1-25 New 2-lane major arterial (includes Railroad bridge) C $9.0
Castle Rock
DC
3A  |Plum Creek Parkway Lake Gulch Rd Ridge Rd New 2-lane major arterial $7.0
Castle Rock
4A  |Peoria St Crescent Meadow Blvd Rid; te Pkwy/Mainstreet New 2-lane collector DC $1.5
€oria €SCEl cadow LV gegate ainstree: ew ane collecto: Lone T[ee .
. . AT ) } . . DC
5 |Ridgegate Pkwy/Mainstreet 125 Meridian Village Pkwy New 2-lane major arterial-extension of Mainstreet Lone T $6.7
one Tree
6 |Town Center Dr Lucent Dr Highlands Ranch Pkwy New 4-lane collector DC $1.2
Total Cost of 2010 Douglas County/Local Improvements $51.4
7A 125 Lincoln Ave Founders Parkway Restripe 6 to 8 lanes CDOT
7B |1-25 Frontage Ridgegate Pkwy/Mainstreet Castle Pines Parkway New 2-lane minor arterial CDOT
2020 Improvements
1B |Hess Rd 1-25 Chambers Rd Widening major arterial from 2 to 4 lanes DC $12.0
8 |Titan Rampart Range Rd Titan Park Cir Widening from 2 to 4 lanes DC $8.5
9 |Waterton East Roxborough Park Rd Airport Road New Roadway, 2-lane minor arterial DC $9.0
10 |Plaza / Erickson Extension Erickson Rd US-85 New 2-lane minor arterial DC $10.5
11 |University Blvd Quebec St Cotton Creek Dr Widening from 4 to 6-lane major arterial DC $3.0
DC
12 |Monarch Blvd McCarthur Ranch Rd Castle Pines Pkwy Widening from 2-lane minor arterial to 4-lane major arterial Castle Pi $16.0
astle Pines
. . o . 1 . . DC
13 |Lincoln Ave Peoria Chambers Rd Widening from 4-lane to 6-lane major arterial (including bridges) Lone T $6.5
one Tree
14 |Lincoln Ave Chambers Rd Keystone Blvd Widening to 6-lane major arterial DC $3.5
15 |Pine Ln Parker Rd Pine Dr Widening collector from 2 to 4 lanes DC $3.0
D
16 |N Meadows Dr Meadows Dr US-85 New 2-lane major arterial c $10.0
Castle Rock
Prairie Hawk Dr E: i D
17 Fiz::xge 22; 1 Excension/West Incorporated Area Boundary Douglas Ln/Crystal Valley Parkway New 2 lane Minor Arterial directly West of and parallel to 1-25 Castle(lzlock $8.0
D
18 |Jordan Rd Main Street Hess Rd Widening from 2 to 4 lanes major arterial P l((: $4.0
arker
. . L . . y . . DC
19 |Hilltop Rd Canterberry Pkwy Hilltop and Singing Hills Intersection Widening from 2 to 4 lane major arterial Park $14.5
arker
20 [Pinery Rd Singletree Ln Thunder Hill Rd Widening collector from 2 to 4 lanes DC $4.5
21 [Waterton Rd 'West county boundary Rampart Range Rd ‘Widening from 2 to 4 lanes where not already widened and new bridges over Platte DC $7.5
22 |Rampart Range Rd Titan Rd Waterton Rd 'Widening from 2 to 4 lanes DC $5.0

Douglas County 2030 Transportation Plan — November 2009




Chapter 7: Implementation of the Plan

TABLE 9: RECOMMENDED ROADWAY IMPROVEMENTS AND COSTS BY PHASE (CONTINUED)

Responsible Total Cost

Street Name From Street To Street Improvement Description Party M)
. . . . DC
23 |Stroh Rd State Hwy 83 / Parker Rd Preservation Trail New 2-lane minor arterial Park $3.5
arker
T . . DC
24 [Crystal Valley Pkwy I-25 Incorporated area boundary ‘Widening from 2 to 4-lane minor arterial $1.5
Castle Rock
0 ost of 2020 Dougla 0 0Ca prove 0
25 |C-470 'West county line Quebec St Widening from 4 to 6 lane interstate CDOT
26 [C-470 Quebec St 1-25 Widening from 6 to 8 lanes CDOT
27 |US-85 / Santa Fe Dr C-470 Titan Rd 'Widening 4-lane major arterial to 6-lane expressway CDOT
28 |US-85 Titan Rd Just northwest of State Highway 67 Widening 2-lane major arterial to 4-lane expressway CDOT
29 |US85 South east of State Highway 67 NW of Meadows Parkway/Founders Pkwy 'Widening from 2-lane major arterial to 4-lane expressway CDOT
30A [1-25 1-25/470 Interchange Lincoln Ave ‘Widening from 6 to 8 lanes CDOT
30B |I-25/ Lincoln Ave Construction of Urban Interchange CDOT
31 |State Hwy 83 South of Bayou Gulch Rd Russellville Rd Widening major arterial from 2 to 4 lanes CDOT
2030 Improvements
. . . . DC
2B |Plum Creek Parkway Wolfensberger Rd 1-25 Widen from 2 lane major to 4 lane major arterial $3.8
Castle Rock
. . . . . DC
3B [Plum Creck Parkway Lake Gulch Rd Ridge Rd Widen from 2 lane major to 4 lane major arterial $3.8
Castle Rock
32 [Rampart Range Rd Blue Mesa Way Roxborough Dr Widening collector from 2 to 4 lanes DC $2.0
33 |Extension of Maroon Cir Meridian Blvd Lincoln Ave New collector extending from Maroon Cir to Lincoln Ave DC $1.5
34 |Peoria St E-470 Lincoln Ave 'Widening 2-lane collector to 4-lane major arterial DC $2.5
35 |Peoria St Lincoln Ave Extension of Ridgegate Pkwy 'Widening 2-lane collector to 4-lane major arterial DC $4.2
36 |Ridegegate Pkwy/Mainstreet 1-25 Meridian Village Pkwy Widening to 4-lane major arterial L D,Cl, $5.8
one Tree
. T - . ) DC
37 |Mainstreet Ave Meridian Village Pkwy Chambers Rd 'Widening 2-lane collector to 4-lane major arterial Lone T $2.0
one Tree
38 [Chambers Rd Lincoln Ave Main Street Widening 2-lane collector to 4-lane major arterial DC $3.5
39 |Pine Dr County Line Rd Inspiration Rd New 4-lane collector be $3.5
Aurora
- . ) DC
40 |E Parker Rd/ CR 8 Canterberry Pkwy ‘Tomahawk Rd 'Widening major arterial from 2 to 4 lanes Park $7.0
arker
41 |Delbert Rd County Line Rd Singing Hills Rd 'Widening from 2-lane minor arterial to 4-lane major arterial DC $28.0
42 |Extension of Delbert Rd Singing Hills Rd Hilltop Rd New 4-lane major arterial DC $9.0
43 |Singing Hills Rd Hilltop Rd Delbert Rd Widening 2-lane minor arterial to 4-lane major arterial DC $7.0
44 |Todd Dr Jordan Rd Motsenbecker Rd Completing 2-lane collector extension of Todd Dr from Jordan Rd PDE $1.5
arker
45 |Todd Dr Motsenbecker Rd Dransfeldt Rd extension New 2-lane collector (including new bridge and ROW) DC $6.5
46 |Dransfeldt Road extension Twenty Mile Rd Todd Dr extension New 2-lane collector-southern extension of Dransfeldt in unincorp PDE $2.5
arker
- . o ) . DC
47 |Stroh Rd Motsenbocker Rd ] Morgan Blvd 'Widening 2-lane collector to 4-lane major arterial (includes widen bridge) Park $5.0
arker
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TABLE 9: RECOMMENDED ROADWAY IMPROVEMENTS AND COSTS BY PHASE (CONTINUED)

Responsible Total Cost

Street Name

From Street

To Street

Improvement Description

Party

($M)

48 |Stroh Rd extension Preservation Trail Hilltop Rd New 2-lane minor arterial-extension of Stroh Rd DC $3.5

49 |Extension of Monarch Blvd Shoreham Cir Legue New 2-lane minor arterial DC $2.0

50 [Happy Canyon Rd 1-25 New N/S road along Newlin Gulch New 2-lane collector-extension of Happy Canyon Rd DC $2.5

51 [Canyons Pkwy Hess Rd Happy Canyon Rd Extension New 4-lane minor arterial DC $5.2

52 [Canyons Pkwy Happy Canyon extension Crowfoot Valley New 4-lane minor arterial DC $8.1

53  [Crowfoot Valley Knobcone Dr (North of Founders Pkwy) Stroh Rd Widening from 2 to 4 lanes Pilfcr $26.0
; . . . ; DC

54 [N Pinery Pkwy extension New road off Crowfoot Valley Rd State Hwy 83 New 4-lane major arterial; ext of N Pinery Pkwy Parker $8.5

55 |Bayou Gulch Rd extension N Pinery Pkwy extension Vistancia Dr New 4-lane major arterial; extension of N Bayou Gulch Rd DC $4.5

56 [Bayou Gulch Rd Vistancia Dr State Hwy 83 Widening of 2-lane collector to 4-lane major arterial DC $10.5
. - DC

57 [Wolfensberger Rd Plum Creck Pkwy Prairie Hawk Dr Widening from 2 to 4 lanes Castle Rock $6.0
. . DC

58 [N Meadows Dr US-85 1-25 New 4-lane major arterial $48.0

Castle Rock

59  [Park Street Extension Caprice Ct Liggett Rd New 2-lane collector-east and parallel to Prairie Hawk Dr DC $1.6

60 [Woodlands Blvd extension Unincorp portions from Black Feather Trl Unincorp portions near Whispering Oak New 4-lane minor arterial DC $2.5

61 E::Z;z’;k Dr Extension/ West Incorporated area boundary Douglas Ln Widen 2 to 4 lane minor arterial directly west of and parallel to 1-25 Cast]IDeiock $3.5

62 |County Line Rd Private road east of Erickson Blvd Southpark Ln ‘Widening major arterial from 2 to 4 lanes DC $7.0

63 |Roxborough Park Rd Titan New road south of Waterton 'Widening collector from 2 to 4 lanes DC $5.0

64 |[Waterton Rd Rampart Range Rd US-85/Airport 'Widening minor arterial from 2 to 4 lanes DC $7.8

65 |S Ridge Rd Uncorp area near Appleton Wy Lake Gulch Rd Surface type improvement and change to 2-lane minor arterial DC $8.0
) . " DC

66 [Peak View Dr Wolfensberger Rd Douglas Ln Surface improvement and facility type change to 2-lane collector Castle Rock $9.5

67 Prairie Hawk Dr Extension/ West South Castle Rock City Limits Tomah Rd New 4-lane minor arterial parallel to I-25 DC $4.5

Frontage Rd

68 [Sky View Ln Bear Dance Dr 1-25 Surface type improvement and facility change to 2-lane minor arterial DC $0.8

69 | Territorial Rd Skyview Ln Perry Park Ave New road-2-lane minor arterial DC $6.5

70 |Extension of Legue Monarch Blvd Happy Canyon Rd New 2-lane minor arterial DC $2.0
DC

71 [Douglas Lane / I-25 Interchange New Interchange Castle Rock $35.0

Developers

Total Cost of Long Range 2020 to 2030 Improvements $317.6
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TABLE 9: RECOMMENDED ROADWAY IMPROVEMENTS AND COSTS BY PHASE (CONTINUED)

Responsible Total Cost

Street Name From Street To Street Improvement Description Party $M)
72 |US-85 Titan Rd Just northwest of State Highway 67 Widening 4-lane 6-lane expressway CDOT
73 |E-470 1-25 Parker Widening from 6 to 8 lanes CDOT
74 |State Hwy 86 Enderud Rd State Hwy 83 Widening major arterial from 2 to 4 lanes CDOT
75  |State Hwy 86 State Hwy 83 East county boundary Widening major arterial from 2 to 4 lanes CDOT
76  [State Hwy 83 State Hwy 86 Lake Gulch Rd Widening major arterial from 2 to 4 lanes CDOT
77 |1-25 North County Line 1-25/C-470 Widening from 8 to 10 lanes CDOT
78 |1-25 Within 1-25/C-470 Interchange Widening from 6 to 8 lanes CDOT
79 |1-25 Crystal Valley Pkwy South County Line Rd Widening from 4 to 6 lanes CDOT

Total 2010, 2020 and 2030 Douglas County/Local Roadway Improvements $499.5
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FIGURE 38: 2010 PM PEAK HOUR TRAFFIC VOLUMES AND CONGESTION — DOUGLAS COUNTY



FIGURE 39: 2020 PM PEAK HOUR TRAFFIC FORECASTS AND CONGESTION LEVELS



FIGURE 40: 2030 PM PEAK HOUR TRAFFIC FORECASTS AND CONGESTION LEVELS
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Funding Options

The existing sources of funding for roadway improvements within
Douglas County are 1) CIP funds from County sales and property taxes,
2) HUTF funds from a distribution of state and federal gas taxes, 3)
federal and state grants. Additionally, projects are built through the use of
4) development supplied funds, 5) intergovernmental governmental
agreements, 6) Local Improvement District funding (LID) which is used
only for improving roadways after development and requires a vote of the
landowners affected, 7) Public Improvement District funding (PID)
which is used for ongoing maintenance of a roadway and also requires a
vote of the landowners, and 8) Metro Districts, which are used to both
build and maintain improvements. However, using all eight funding
sources together at the current funding levels is not projected to be
sufficient to meet the goals of the Douglas County 2030 Transportation
Plan or the CMP. Therefore, additional funding sources or changes to
existing source rates need to be identified and established.

Many other agencies with similar short-falls have used one or more of
the following methods of funding roadway improvements:

A) Implementation of additional fees and taxes, such as sales tax
increases, earmarked for transportation only expenses as within a
Regional Transportation Authority (RTA) (recently voter
approved in El Paso County/City of Colorado Springs), or

property tax increases.

B) Adding or revising impact fees based on increases in traffic caused
by future development, either County-wide or a set of variable
fees within specific neighborhoods or sub-areas. These fees can be
based upon a sub-area study of development potential and
needed improvements, or they can be based upon a
Transportation Impact Study provided by, or paid for by the
developer.
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C) Requiring construction of improvements as a condition upon
development approval. This requirement is also usually based
upon a Transportation Impact Study.

D) User fees in the form of tolls.

Douglas County is currently utilizing forms of B) and C) to fund
transportation projects.

Note: As indicated in Table 10, there are major issues with the
transportation impact study approach associated with consistency in
analysis, identified impact area, and the fact that many developments are
of insufficient size to warrant a Traffic Impact Study. However, traffic
impact studies are important to identify the amount of new traffic
generated and evaluating impact on an area including internal
circulation and local access, and identifying mitigation to off-site impacts.

Each option has its benefits and drawbacks. The ultimate funding
program may include more than one method. Whatever funding method
or combination of methods is used, it must also provide the level of
revenue necessary to provide adequate maintenance and fix existing
deficiencies, as well as provide for transportation improvements needed to
support Douglas County’s future growth.

Many jurisdictions have found that it is politically difficult to have
existing residents fund transportation improvements required for future
development. Whereas property tax and/or sales tax is often used for
correcting existing capacity and safety deficiencies and provide a stable
funding for maintenance, some form of new development-fair share
funding combined with earmarked fees or taxes may be more appropriate
for projects needed for growth.
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TABLE 10: DEVELOPMENT APPROACHES FOR FUNDING NEW TRANSPORTATION IMPROVEMENTS

Funding Method

Transportation Mitigation (Per
Transportation Impact Study)

Who Pays

Developers (passed on to
New Home Purchasers and
industrial/commercial
renters)

Advantages & Disadvantages

Traffic impact studies are prepared for major development projects which identify
transportation impacts from the project and recommended mitigations to offset these
impacts. Whereas these studies are intended to provide a nexus between development
impact and mitigation, these studies tend to address only impacts within a local area
and not the cumulative impacts on other roads outside the area. These studies are often
not consistent with one another and require some negotiations between applicant and
staff. Smaller developments are often exempt from being required to prepare a study,
yet their minor increases in traffic contributes to the cumulative traffic impacts.

Transportation Impact Fees

Developers (passed on to
New Home Purchasers and
industrial/commercial
renters)

Transportation Impact Fees are tools appropriate for improvements that are
attributable to new growth. This tool may be particularly appropriate for constructing
missing segments or widening existing arterials or collectors.

Metro District or
Local Improvement District

Local Businesses and
Property Owners

Local Improvement Districts are typically used for financing smaller transportation
projects which benefit a defined area. Metro Districts may acquire, construct and
install streets, parking facilities, and drainage improvements. Payment is from
properties included within the District. These districts may impose property taxes, fees,
or charges. Taxes and fees are structured to generate sufficient revenues to pay for
district programs and facilities.
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Key to implementing any development related transportation impact fee
is that the jurisdiction should not charge new developments for existing
deficiencies and that a nexus exists between new developments and the
needed improvements to provide for a “fair share” contribution.
Regulations should allow funds to be used for off-site improvements
based on need and/or an adopted CIP list.

A transportation impact fee, where each new development pays for a fair
share of the total future transportation needs, is usually based upon a per
trip basis, tied to the amount of traffic generated. This can be modified
using Transportation Demand Management methods, transit
development, alternative mode availability and construction, and other
proven methods. The per trip basis is sometimes converted to a per unit
basis, such as dwelling unit or square foot for non-residential.

Metro Districts, or under certain circumstances, Local Improvement
Districts (LID) may be alternatives to funding infrastructure
improvements within an immediate impact area identified in a
Transportation Impact Study.

State Road Funding

As presented in the Douglas County transportation improvement maps
and tables, there are critical state and federal roadways which need
improvements. The reality is that the state and federal governments have
a major funding shortfall. It will be incumbent upon Douglas County to
continue to lobby for these limited funds. Another alternative is to work
with other jurisdictions in the development of a Regional Transportation
Authority (RTA), which can provide an increase in a sales and use tax for
regional improvements, including state and federal facilities. An RTA
would require a majority vote of the population impacted, as it is a tax
increase.
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Multi-Jurisdictional Joint Roadway Funding

The projected increase in traffic shown for 2020 and 2030 comes in a
large part from development within incorporated area in and around
Douglas County. How transportation fees are created and distributed
throughout the County should be the subject of intergovernmental
agreements. A single county-wide impact fee distributed to each agency
based on traffic impacts as identified in the traffic model is one option.
This would allow for needed improvements caused by growth both in the
incorporated and unincorporated areas. A countywide pool of funds from
impact fees and/or from an RTA could be established and distributed
based on impacts to each jurisdiction’s roadways via a joint countywide
CIP agreement, with projects reviewed periodically by a board that
combines each jurisdiction (20yr, 5yr & annual).

Transportation Plan Implementation
Actions

Implementing roadway, transit, TSM, TDM and bicycle transportation
improvements requires a number of actions. The following section
identifies these implementation actions.

Collaboration

The implementation of the transportation system is not solely the
responsibility of Douglas County, but will require a collaborative work
effort with a large number of stakeholders. These stakeholders include the
local jurisdictions of the Town of Parker, Castle Rock, Larkspur and
Castle Pines North and the City of Lone Tree. Many of the critically
important future transportation improvements are on state and federal
roadways which will require close working relationships with the
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Colorado Department of Transportation, the Denver Regional Council
of Governments and the Counties of Jefferson, Arapahoe, Elbert and El
Paso.

Collaboration with citizen groups and organizations will also be required
to implement elements of the plan such as the bicycle vision and the
transit vision.

It will also be important to work in a collaborative effort with the
development community. Future development is important to the fiscal
growth and health of Douglas County and a cooperative working
relationship between the County and the developer will increase
opportunities for both. It should also be noted that the traffic forecasts for
the Douglas County 2030 Transportation Plan are based on state,
regional and local estimates of future development. However like any
forecast, actual development proposals will be different. Traffic forecasts,
impacts and mitigations require a collaboration between Douglas County
and the developer to review the proposed development, identify traffic
impacts, and define an appropriate set of mitigations to address these
impacts.

Roadway Implementation Actions

Transportation Funding

The number one issue facing Douglas County in implementing the
Douglas County 2030 Transportation Plan is to obtain a sustainable
source of funding. With a doubling of population and employment
forecasted by 2030, significant demands will be placed on the existing
roadway infrastructure which will require mitigation. The need is
immediate and every residential dwelling unit or square foot of non-
residential development approved without a funding solution will add to
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the congestion and safety problems. It is critical that Douglas County
initiate a comprehensive study involving all stakeholders to identify

and then adopt a solution to the funding problems following the
completion of the Douglas County 2030 Transportation Plan.

Areas of Future Study

During the development of the Roadway Vision Plan, there were four
corridors that were identified that should have more detailed study not
usually included in a regional transportation plan. This detailed study
should more specifically analyze future developments and transportation
impacts, the ability to mitigate those impacts, and analyze appropriate
funding sources and project phasing. This will allow limited Douglas
County transportation funds to best promote economic growth for each
area. The four areas for future study are as follows:

e NW Douglas County: The Douglas County 2030 Transportation
Plan should be refined in the general area bounded by US 85 on the
East, Jefferson County on the West, Chatfield Reservoir on the
North and SH 67 on the South. The study should analyze existing
and future transportation problems, and include a more detailed
operational analysis on key intersections. Currently the Douglas
County 2030 Transportation Plan notes that US 85 should be
widened to six lanes between C-470 and SH 67. Based on estimated
growth along the corridor, this six-lane improvement may not be
sufficient for 2030 forecasts. Options include rebuilding the
Titan/US 85 interchange, adding high-occupancy vehicle lanes and
transit. Identifying appropriate mitigation requirements for each key
intersection and roadway, affected by proposed development will be
required.
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e (C-470/North-Central Douglas County: This major facility is a
very important connection to areas north of the County, and
improvements are critically needed to address both existing
congestion and future congestion. A regional approach for
identifying appropriate funding will be needed. Also, analysis of the
functional relationships with key parallel roadways in Douglas
County (County Line, Highlands Ranch Parkway, Lincoln, etc) is
needed.

e Lincoln/Main-Ridgegate/Hess Corridor: Lincoln Avenue is
currently the only non-toll east-west connection between I-25 and
SH 83 connecting NE Douglas County, Lone Tree and Parker.
With the recent opening of the Ridgegate interchange and the future
construction of Hess Road, a large area of development opportunity
will become available. Understanding future development proposals
and timing of development will be important in phasing
transportation improvements in this area to support future
development and economic growth. Inter-connections between these
roadways will significantly affect travel patterns.

e 1-25: The interstate highway, from the northern to southern
boundaries of Douglas County is vital to the transportation and
economic conditions of Douglas County. Future funding for
improvements along this corridor are critical and there needs to be a
collaborative effort between CDOT, Douglas County and other
stakeholders to identify funding for future mitigations

Roadway Standards

The current Douglas County 2030 Transportation Plan promotes
transportation mobility through all transportation modes, including
automobile, transit, and bicycle/pedestrian. An important action item is
to go through those standards and cross sections and make sure that they
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include opportunities for bicycling and walking where appropriate. The
standards review, currently in progress, should be completed and should
allow for non-traditional intersection designs (CFI, DDI, quad
movements, % intersections, roundabouts, etc.) and multi-modal
elements.

Access Management

As determined in the capacity and level of service analysis, the lack of
access management can seriously reduce the carrying capacity of the
existing and future roadway system. Often, it is easy to argue that it is just
one access, what impact could that bring? However, as one access turns
into the next and the next, friction occurs, traffic flow is disrupted,
capacity is reduced, and congestion increases. Developing and abiding by
industry access management strategies and implementing access control
plans for major corridors is crucial, starting with high LOS arterials.

Intelligent Transportation Systems (ITS) &
Transportation System Management (TSM)

With limited funds, the federal, state, and local governments have been
trying to get maximum capacity and traffic flow through operation
improvements of their transportation systems. These improvements
include ITS features such as signal upgrades, signal system interconnect,
improved signal maintenance, use of incident detection/VMS operations,
and preemption/priority control for transit and emergency vehicles.

Significant operational improvements can also be made through the use
of projects to improve capacity and/or safety through use of a viable TSM
program. These projects include auxiliary lanes at intersections,
roundabouts, median modifications, and other operational
improvements.



Chapter 7: Implementation of the Plan

Douglas County should develop 5-year ITS & TSM plans to identify
projects that will provide the greatest benefits toward improving traffic
flow and reducing congestion.

Codes, Standards, and Ordinances

Existing codes, standards, and ordinances should be updated to provide
opportunities to improve the relationship between land use and
transportation. These updates should address multi-modal transportation
assessments for all new proposed developments that address connections,
access, and mobility for auto, transit, bicycle, and pedestrian modes.

Transit Implementation Actions

The Transit Vision Plan provides a guide for how rural transit services
can be provided in Douglas County, effectively connect to RTD services
that serve the residents of the northern portion of the County, and
provide for human service agency transportation in both rural and urban
parts of the County.

Douglas County and each of the potential partner agencies should
consider the proposed services and organization and determine their
interest in participating. The final service plan and structure will be
defined by those agencies interested in participating.
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Bicycle/Pedestrian Implementation Actions

Development of Bicycle Improvement Plan

Douglas County has the opportunity to go from a County with little
opportunities to use bicycles for an alternative mode to a County with
many options of mixed-use trails, bicycle lanes, and bicycle routes. Much
of this can be done with pavement stripping and markings. To achieve
this goal, Douglas County should identify what improvements can easily
be made in the short-term 2010 to get a bicycle network started. An
Implementation Plan should also be created for adding more bicycle lanes
and shoulders as part of any roadway improvement project, including any
possible change in roadway stripping, periodic street overlays, and
reconstruction projects. Needed connections and new bicycle facilities
should be identified in a 2020 and 2030 plan.

Development of a Bicycle Map

In order to promote bicycling as an alternative transportation mode,
Douglas County residents will require a basic bicycle map to identify
bicycling opportunities for traveling from one area to another. As mixed-
use trails and bicycle lanes are completed, they should be added to a
County maintained database, which is made available via the County’s
website. This information could also include lower volume roads, which
do not have bike lanes that could be used as a bicycle route. Coordination
with the bicycle community in this effort, along with publishing the bike
map including a summary of the applicable State laws and common
bicycle riding practices, safety and maintenance suggestions could further
promote bicycle usage.



Goal 7-1

Develop an efficient, multifunctional transportation network that is designed to ensure safety, promote user access and facilitate
cost-effective operations and maintenance.

Objective 7-1A
Ensure consistency between the Transportation Plan and local and regional transportation plans.

e Policy 7-1A.1 - Coordinate planning and development review efforts with municipalities and other agencies to ensure integration
and continuity of the transportation network.

e Policy 7-1A.2 - Support partnerships at the local and regional level, and between the public and private sector, to improve the
transportation network.

Objective 7-1B

Integrate all appropriate modes of travel within the Transportation Plan.

e DPolicy 7-1B.1 - Provide a comprehensive multi-modal transportation network plan and prioritization framework within the
Transportation Plan.

Objective 7-1C
Consider safety a major element of transportation improvements in the County.
e Policy 7-1C.1 - Design transportation corridors that are safe for all users and sensitive to the community context.

e DPolicy 7-1C.2 - Encourage design solutions to enhance both vehicular and non-vehicular user safety, including, but not
limited to pedestrian, bicycle, and wildlife corridor grade-separated crossings, and roundabouts, where feasible, as an A-1
alternative to traffic lights.
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Appendix A: Douglas County 2030 Comprehensive Plan
Transportation Goals and Objectives

Goal 7-2 e Dolicy 7-2A.3 - Through the design process, ensure that collector and
arterial road rights-of-way are wide enough to accommodate all

Develop and maintain an efficient and safe road network in identified street users and functions. These may include vehicles,

harmony with natural features and existing neighborhoods. transit, pedestrians, bike lanes, off-street shared use trails, landscaping

and roundabouts. Traffic calming features should be included to
improve safety and increase pedestrian and bicyclist safety.

e Policy 7-2A.4 - Ensure that land area is provided to allow adequate
berming for visual relief and noise abatement, outside of the right-of-
way, as necessary.

e Policy 7-2A.5 - Ensure developers contribute to, and mitigate,
impacts to off-site transportation infrastructure. Studies should
account for off-site conditions and impacts.

e DPolicy 7-2A.6 - Prior to road widening as a means to improve
capacity, evaluate the costs and benefits of alternative capacity
enhancement strategies.

e Policy 7-2A.7 - Road designs should compliment and minimize
impact to natural features and landscapes.

Ob] ective 7-2A e Policy 7-2A.8 - Design transportation corridor improvements to
Plan and construct an efficient road network carefully mitigate impacts to, and allow coexistence with, significant
open space, riparian areas, and wildlife movement corridors.

e Policy 7-2A.1 - Consolidate and limit access points along major
arterials and major collectors to maintain mobility at a high level

of service. Objective 7-2B

e Policy 7-2A.2 - Establish the proper classification and timing for Provide adequate primary, secondary, and emergency connections for

the construction of roads through the Douglas County subdivisions.
Transportation Plan.
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Transportation Goals and Objectives

e DPolicy 7-2B.1 - Provide connections between residential
neighborhoods with collector and local roads, and provide for
future road connections, where appropriate, to provide alternative
travel routes.

e Policy 7-2B.2 - Ensure road layouts and connections support
desired response requirements for emergency service and efficient
school bus service.

e DPolicy 7-2B.3 - Plan major new roads to minimize negative
impacts on existing neighborhoods.

e Policy 7-2B.4 - Evaluate requests for right-of-way vacation in
light of current and future transportation needs, which may
include road network modifications, multi-use trail corridors, and
other public purposes.

Objective 7-2C
Design local roads to serve the purpose and scale of the neighborhood.

e Policy 7-2C.1 - Support local road designs that encourage
walkable environments and foster sense of place.

e DPolicy 7-2C.2 - Design neighborhood streets to calm traffic and
discourage traffic volumes in excess of adopted standards using
methods such as shorter street lengths.
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Objective 7-2D

Provide adequate and efficient transportation corridors County-wide, to
reduce vehicle miles traveled and driving time.

e Policy 7-2D.1 - Encourage enhanced east-west roadway capacity
between US-85 and the Chatfield Basin area.

Goal 7-3

Support enhanced public transit in Douglas County.

Objective 7-3A

Facilitate an integrated transit plan as a component of the Douglas County
Transportation Plan.

e Policy 7-3A.1 - Coordinate and support existing and future transit
services provided by other agencies to fulfill service demands of
County residents, including seniors and people with disabilities.
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Transportation Goals and Objectives

Objective 7-3B
Incorporate transit facilities within development in urban areas.

e DPolicy 7-3B.1 - Support land development patterns and practices
that strengthen and create multi-modal transportation options
and transit-oriented development within the Primary Urban Area,
and in the Separated Urban Areas, as appropriate.

Goal 7-4

Coordinate transportation and land-use planning design,
programs, and policies to reduce traffic congestion, provide
alternatives to automobile use, improve air quality, and create
healthy, desirable living environments.

Objective 7-4A

Reduce traffic congestion through implementation of Transportation
Demand Management (TDM) and land planning principles.

e Dolicy 7-4A.1 - Encourage employers to establish programs that
include the use of staggered work hours that support off-peak
travel, four-day work weeks, telecommuting, non typical work
shifts, formal van pool or company ridesharing programs, and
transit passes.

e Policy 7-4A.2 - Provide incentives to businesses to reduce
employee commuting and automobile use, if supported by
adopted TDM policies and/or programs, as described in the
Transportation Plan.
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Objective 7-4B

Use land-use planning to reduce travel by automobile and improve access to

community resources.

Policy 7-4B.1 - Ensure all new development and redevelopment
incorporate bicycle and pedestrian facilities which connects
community uses and destinations, including employment centers,
residential areas, shopping, parks, transit facilities, schools and other
community activity centers, where possible.

Policy 7-4B.2 - Encourage mixed-use development, with appropriate
scale and pattern of uses, that supports a variety of travel options and
which connects community uses and destinations.
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e Policy 7-4B.3 - Coordinate and provide multi-modal links with
the County’s regional trails system.

e Policy 7-4B.4 - Ensure new and existing developments promote
connectivity through road and off-street path design to reduce
trip lengths, provide multiple alternative travel routes between
community uses and destinations, and provide alternatives to
automobile use.

Goal 7-5

Refine land-use compatibility within the Centennial Airport
Review Area Overlay District (CARA) to ensure air and ground
safety.

Objective 7-5A

Achieve consistency in land-use planning within the CARA.

e Policy 7-5A.1 - Apply CARA land-use regulations, where
applicable, in addition to underlying zoning regulations, to ensure
the future operation of Centennial Airport.

e Policy 7-5A.2 - Coordinate land-use planning with the Arapahoe
County Public Airport Authority and apply principles established
in the DRCOG Airport Compatible Land Use Design handbook,

where appropriate.

Objective 7-5B

Coordinate land-use planning activities with other jurisdictions

adjacent to the CARA.
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e Policy 7-5B.1 - Develop a regional framework, achieved through
consensus, regarding future land-use planning surrounding Centennial
Airport.

Goal 7-6

Achieve compatibility between the railways, other transportation corridors,
and surrounding land uses.

Objective 7-6A

Eliminate all at-grade crossings involving public roads as well as private
roads, where possible.

e DPolicy 7-6A.1 - Encourage grade-separated crossings for both new
and existing development to enhance public safety and efficiency.

Objective 7-6B

Achieve land-use compatibility between the railways and adjoining land
uses.

e Policy 7-6B.1 - Ensure all new land uses, located in the vicinity of rail
lines, are compatible with railway noise, air-quality, visual, fire, and
access impacts.

e DPolicy 7-6B.2 - Recognize the need for rail-related uses in the County

and allow them to make effective use of rail facilities.

Objective 7-6C
COIltiIlU.C to pursue passenger commuter service.

e DPolicy 7-6C.1 - Support commuter rail that links the County with
other areas across the Front Range.



Appendix B: Douglas County Travel Demand Model

The Douglas County Travel Demand Model was based on the DRCOG TransCAD travel model (Compass 2.0 Version 95).

Changes to the DRCOG travel model included traffic analysis zone (TAZ) splits, network conflation, and replacement of the mode-
choice with mode-split procedure. The Douglas County Travel Model also included all zone splits, networks and socio-economic
data from the City of Lone Tree, and the Towns of Parker and Castle Rock, per their respective models.

After making all of the updates and revisions, the Douglas County travel model was revalidated. Traffic counts from Douglas
County, DRCOG and CDOT were used in the validation process. The Douglas County travel model base year was 2005, which is
consistent with the DRCOG model. The validation process included centroid connector and K-factor matrix changes.

Three different statistical measurements were used to quantify the validation using the traffic counts and base year model volumes.

1. VEHICLE MILES OF TRAVEL (VMT): The VMT comparison for this model is at the county level. Total Douglas County
vehicle miles of travel from the model are compared to VMT from the traffic counts. This comparison is done for the links
with traffic counts. Table B-1 presents the comparisons. Based on VMT, this model received a very high validation.

B-1
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TABLE B1: VEHICLE MILES OF TRAVEL (VMT) VALIDATION

All Facilities Non-Interstates

VMT on Links with Counts 1,614,821 805,186
Count-VMT 1,551,191 818,531
VMT / Count-VMT 1.04 0.98

2. SCREENLINE COMPARISON: The second validation test is the
comparison of modeled volumes and observed traffic counts on

screenlines. These are imaginary lines that extend across a series of

roadway links that form a logical basis for evaluation of regional

travel movements in the model. Screenlines can also be drawn to

separate major activity areas, such as Highlands Ranch, Castle

Rock, or can be drawn along freeways, natural features, or around

an activity area. Screenlines used in the Douglas County

transportation model are presented in Figure B1. The validation

statistics are presented in Table B2.

TABLE B2: SCREENLINE COMPARISON

Screenline Description

Traffic
Count

Model
Volume

Percent
Difference

A - North County Line (West) 236,555 237,672 0%
B - North County Line (East) 123,384 119,473 -3%
C - North County Line 491,939 506,307 3%
D - Highlands Ranch South 31,000 28,497 -8%
E - West of I-25 75,041 75,334 0%
F - East of [-25 61,500 74,921 22%
G - Parker Cordon 232,138 208,559 -10%
H - Castle Rock Cordon 185,796 195,813 5%
I - South County Line 65,415 65,266 0%
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Overall, the screenline analysis indicated that the model is very well
calibrated. Most screenlines were 3% different or better between traffic
counts and model volumes. The one screenline which was high is East of I-

25 which only included one roadway, Lincoln Avenue.

1.

R-SQUARED VALUE: This model validation comparison compares
link traffic count and model volumes. The R-squared plot for all links
is presented in the following figure.

Model Volume
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Based on standard model validation standards, an R-squared value
greater then 0.85 is considered well calibrated. The R-squared results
for all facilities is 0.90 and without freeways 0.91.



FIGURE B1: MODEL VALIDATION SCREENLINE MAP



Appendix C: Level of Service Capacity Analysis

The motorist is generally interested in the speed or travel time of his journey. Level of Service (LOS) is a measure by which

transportation engineers and planners determine the quality of travel on a roadway. LOS measurements are typically based on traffic
density, determined by the volume/capacity ratio for roadway links and average delay at intersections based on geometrics, traffic
control, and volumes. As the density or volume/capacity ratio increases, the travel speed goes down.

Historically, the capacity of a roadway has been based on the maximum number of vehicles a lane can accommodate in an hour by
facility type. As an example, the theoretical maximum number of vehicles that can travel along a freeway segment is 2,000 to 2,200
vehicles per hour, per lane. The freeway has no intersections or access conflicts that would interfere with that stream of traffic.

As the facility type changes from regional travel to local travel, the increasing number of intersections and access points creates conflicts
and reduces the carrying capacity of the roadway. A typical per lane hourly capacity table for freeways, major and minor arterials, and
collectors with generic assumptions are presented below.

Facility Type Hourly Capacity Per Lane

Freeway 2,000
Major Arterial 1,200
Minor Arterial 900
Collector 600
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In essence, this relationship recognizes that with each lowering of facility
type, the traffic control along that facility increases which results in a
lower capacity. Daily capacity level of service analysis is typically used in
travel demand models. However, extrapolating daily capacity levels for 2,
4 and 6 lane facilities from hourly capacity estimates per lane becomes
very weak. One size does not fit all.

Whereas a generalized daily capacity estimate by lane and facility type
may be appropriate for regional modeling to determining the ebb and
flow of traffic from one part of the region to another, it does not provide
the planning level precision important for developing the Douglas
County 2030 Transportation Plan. Therefore, a refined capacity volume
was developed for each roadway based on parameters defined in the
Highway Capacity Manual.

Highway Capacity Manual

The ultimate authority on defining roadway capacity and level of service
is the Transportation Research Board’s Highway Capacity Manual. This
manual has been refined and updated for decades. The manual is divided
into four parts: 1) Principles of Capacity, 2) Interstates, 3) Rural and
Suburban Highways, and 4) Urban Streets. These chapters are

summarized as follows:

e Principles of Capacity: The basic traffic flow variables identified in
the Highway Capacity Manual are volume and/or rate of flow, speed
and density.

e Freeway: Capacities are affected by characteristics including number
and width of lanes, lateral clearances, free-flow speeds, grades and
lane configurations. Other factors that affect capacity include
percent of trucks, buses and recreational vehicles, driver population
(familiarity with road). The maximum service flow rate is 2,000/
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2,300 passenger cars per hour per lane. The Highway Capacity
Manual has additional evaluation methodologies for weaving areas
and ramps.

Rural and Suburban Highways — Multi-Lane: Free-flow speed is
the base for multi-lane highway capacity, which can approach
freeway capacity when access points to the highway reach zero.
When intersections, driveways, and signalization are introduced, the
multi-lane highway capacity is reduced when compared to the
freeway. Free-flow speeds, lane width and lateral clearance, median
type, access points, and type are all factors which affect the flow and
capacity of multi-lane highways.

Rural and Suburban Highways — Two-Lane: The Highway
Capacity Manual recognizes that the traffic operations on two-lane,
two-way highways are unique as lane-changing and passing are
possible only in the face of on-coming traffic in the opposing lane.
Furthermore, unlike multi-lane facilities, traffic flow in one
direction influences flow in the other. The Highway Capacity
Manual defines eight factors for determining a two-lane road’s
capacity. These are: 1) design speed, 2) lane widths, 3) shoulders, 4)
passing zones, 5) vehicle mix, 6) directional split, 7) impediments to
through traffic, and 8) terrain. Any reduction from the ideal
condition impacts the highways capacity.

Urban Streets — Signalized Intersections: Traffic signals allocate
time in a variety of ways, from the simplest two phase pre-timed
mode to complex multi-phased actuated signals. Cycle length, phase,
green time, lost time, permitted, and protected are but a few of the
commonly used terms to describe a signal’s operation. Capacity and
level of service based on the Highway Capacity Manual is further
defined for each lane group. The Highway Capacity Manual
signalized level of service analysis is based on average vehicle delay.
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The Highway Capacity Manual has two methods for determining
level of service. The primary method is the operational analysis in
which detailed information on all prevailing traffic, roadway, and
signalization characteristics must be provided. The second method is
for planning analysis, which only addresses capacity because it is not
practical to perform detailed calculations of delay given the accuracy
of the data that is generally available from travel demand models and
other planning forecast methodologies.

e Urban Arterials: The urban arterial level of service methodology
examines a segment of roadway where actual travel speed is
compared to free-flow speeds. As the actual speeds drop in
comparison to the free-flow speeds, the level of service drops. The
Highway Capacity Manual proposes that an arterial segment be
defined as at least one mile in a downtown area and two miles
outside the downtown. Segments can be from signalized intersection
to signalized intersection or segments grouped together. If grouped
together, the average delay at the intersection needs to be included
in the measurements.

e Urban Street — Unsignalized Intersection: The unsignalized
intersection analysis procedures is for analyzing two-way stop
controlled intersections where vehicles approaching the primary
street must stop and yield to various movement of vehicles. This
procedure identifies level of service for vehicles turning right from
the minor street, left from the minor street, and left from the major
street to the minor street. Based on the volume of traffic to make the
turn compared to the available number of gaps in the opposing
movement, generates an estimated delay which correlates to level of

service.
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Douglas County Roadway Capacity
Methodology

A peak hour capacity estimate was developed for each roadway segment
within Douglas County, based on physical and operational characteristics,
instead of a generic lookup capacity table based on roadway
classifications. Whereas generic lookup tables based on functional
classification are typically used in evaluating capacity and level of service,
they often do not reflect the true characteristics of the roadway and they
tend to mask the characteristics that reduce capacity. As an example, as
Douglas County continues to grow and develop, new access points will be
added to the network which will impact a roadways ability to
accommodate that growing traffic. Therefore, there are two factors that
affect the future traffic conditions: 1) the growth in traffic, and 2) how we
accommodate access and design our roadways.

The following describes seven parameters that were used to generate the
roadway segment capacities, the percent adjustments made to each link
based on these parameters, a resulting base year capacity map for Douglas
County, and a discussion of how this methodology may be used for
evaluating future year scenarios.

Capacity Parameters

Seven parameters based on the Highway Capacity Manual were
identified for measuring the capacity of two lanes and/or four or more
lane roadways. The following highlights the seven parameters and the
source of the data. A map has been prepared for each of the parameters at
the end of this Appendix to convey the technical data collected.
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Number of Lanes (Figure C1): The primary parameter for
determining the capacity of a roadway is the number of travel
lanes. The majority of Douglas County roads are two lanes with
some four lane segments. It should also be noted that two-lane
roadways have some different operational characteristics than
multi-lane roadways which affect capacity.

Source: County GIS, Douglas County TransCAD Transportation
Model & Aerials

Lane Width (Figure C2): The ideal width for a roadway is 12
feet. Roadways which have lane widths less than 12 feet impact
capacity. The majority of roads within Douglas County are 12
feet, although there are some roadways with lanes as narrow as 9
feet. These narrower lane width roadways tend to be located in
more rural areas of the County or along roadways with painted
shoulders, in which actual pavement width is wider.

Source: County Pavement Management Database

Shoulders (Figure C3): Shoulders provide comfort to the driver
and improve safety for both motorists and bicyclists. Options are

no shoulders, shoulders less than 4 feet, and shoulders over 4 feet.

Roadways with shoulders have higher capacity then those
without shoulders.

Source: Bicycle Douglas County Field Survey and Douglas County
Pavement Management Database

Passing Zones (Figure C4): The lack of being able to pass a
vehicle, such as a slow moving truck, affects the carrying capacity
of a two-lane roadway. As passing lanes increase or the percent of
roadway corridor which has passing lanes, increases opportunities
to pass. Two-lane roadways within Douglas County have a wide
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range of passing opportunities from none to 100% of the two-
lane corridor.

Source: Douglas County Field Survey
Passenger/Truck Mix (Figure C5): As the percent of trucks and

large trucks increase, capacity is impacted. The Douglas County
traffic model, which was based on the DRCOG regional
transportation model, has a truck trip assignment module. This
truck model generates truck trips by land use and trip types and
assigns them to the roadway network. This truck model was used
for estimating the automobile and truck mix.

Source: Douglas County/ DRCOG Regional Truck Model
Directional Split (Figure C6): The ideal directional split for

maximizing capacity for a roadway is when 50% of the traffic is
traveling in each direction. Typically, there tends to be a higher
directional split in the a.m. for trips traveling to work and a
reverse directional flow during the p.m. peak hour. This
directional split factor is generated by the Douglas County traffic
model, which was validated by existing traffic counts.

Source: Douglas County Travel Model and Traffic Counts

Friction Factor (Figure C7): A freeway is the ideal roadway for
providing maximum capacity. It has controlled access at
interchanges and restricted access between the interchanges. As
intersections and access are accommodated on Major Arterials,
Minor Arterials, and Collectors, conflicts are introduced in the
travel stream and the facility’s carrying capacity is reduced. There
are three types of interference or friction that can occur on a
roadway: 1) intersections or driveways that have traffic signals to
curtail through movement traffic, 2) roadways or major
driveways that provide access to large developments which are
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stop controlled, and 3) smaller business or residential type
driveways. Because these three types of conflicts create different
levels of impact to the carrying capacity of a roadway, a three-tier
weighting factor was created where a major signalized
intersection with another roadway or major development access
was weighted at 10, a major intersection that is stop controlled a
5, and the smaller driveways a 0.5. For each roadway segment,
the weighted conflicts were averaged to a conflict or friction
factor per mile.

Source: Based on GIS and aerials, data was collected for each
roadway segment for all County roads. The number of each conflict
by type were recorded for each segment and added to the GIS
database. The total friction factor was then generated based on total
weighted conflicts by segment length to define a uniformed conflict
per mile.

Douglas County Peak Hour Directional
Capacity Analysis Calculation Model

The methodology for determining the peak hour roadway capacity per
segment was based on the spreadsheet model presented in the following
table (page C-6). As presented in this table, there are ranges of
measurements for each of the seven parameters identified above. Based on
the TRB Highway Capacity Manual analysis, adjustments to the ideal
capacity condition were identified for different conditions. As an example,
the ideal lane width for a roadway is 12 feet. As the lane width decreases
from 12 to 11 or 10 feet, the carrying capacity decreases to 95% and
90%, respectively, compared to the ideal condition.

Because there are operational differences between two-lane and multi-
lane roadways, there are some parameters within the table that have
different values for each of the categories. As an example, the presence
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and size of a shoulder impacts the capacity of a two-lane roadway more
than a multi-lane roadway. The presence of passing zones and directional
splits only affect two-lane roadways.

The parameter adjustments were calibrated to fit an ideal high, medium,
and low target. A change in the adjustment for a parameter would equally
impact a roadway that was calibrated versus one that was not calibrated.
Therefore, a number of iterations and trials and errors were undertaken to
identify a representative set of capacity adjustments.

Douglas County Peak Hour Capacity Map

Data for each of the seven parameters were added to the TransCAD
travel model and a capacity algorithm was added to the travel model to
reflect the directional capacity analysis model. This model was applied to
each of the links, yielding the Douglas County Peak Hour Capacity Map.
In review of the map, the capacities look intuitive. These capacities are
raw and not smoothed, meaning that there may be a roadway segment
that might go from one category to another then back based on minor
differences yet crossed a threshold. With future analysis, these minor
differences are smoothed to reflect the overall corridors characteristics.

Future Year Evaluations

The peak hour capacity estimates based on the seven factors were for
base year conditions. As new roadways were added, it was assumed that all
new facilities will have 12-foot lanes and shoulders greater than 4 feet.
Truck mix and directional split were calculated based on the travel model.

Future growth will result in new intersections and access, which will in
turn affect friction along the roadway and, therefore, capacity. Existing
access control was assumed in future networks. Limiting access will be
critical to maintaining carrying capacities.
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Douglas County Peak Hour Directional Capacity Analysis

Category
Number

1

Measurement

Number of Lanes (Total)
Number of Lanes (By Direction)
Directional Capacity Ideal Conditions

Lane Width
2 &4 Lane

Shoulder

2 Lane
4 Lane

Passing Zones
2 Lane

Passenger/Large Truck Mix
2 Lane
4 Lane

Directional Split
2 Lane

Friction Factor*
Conflict Score
2 &4 Lane

* Friction Factor Calculations

Peak Hour Directional Capacity Adjustments

2
1
1,600

12 foot
1.00

4'+

1.00
1.00

100%
1.00

100/0
1.00
1.00

50/50
1.00

Very Low
0-3
0.90

4
2
3,200

11 foot
0.95

0-4'

0.94
0.98

80%
0.98

99/1
0.92
0.94

60/40
0.94

6
3
4,800

10 foot
0.90

No
Shoulder
0.88
0.95

0.6
0.96

98/2
0.89
0.91

70/30
0.86

Moderate
15-30
0.70

combine

0.4
0.94

97/3
0.87
0.89

80/20
0.81

High
30+
0.60

0.2
0.92

96/4
0.86
0.87

90/10
0.78

Conflicts By Type Per Roadway Segment
Times

Conflict Weight By Type D

Divided By

Number of Conflicts Per Roadway Segmen  Weight

Driveways

Major Intersections (Non-Signalized)

Major Intersections Signalized

0.5
5
10

Segment Length in Miles
Equals
Conflict Points Per Mile = Friction
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0
0.90

95/5
0.85
0.86

100/0
0.75

Calibration By Roadway Size

High Median
2 2
1,600 1,600
1.00 0.95
1.00 0.94
0.96 0.94
0.92 0.87
0.94 0.86
0.80 0.70

Daily Target
20,000 15,000

Low

1,600

0.90

0.88

0.92

0.85

10,000

High Median Low
4 4 4
3,200 3,200 3,200
1.00 0.95 0.90
1.00 0.98 0.95
0.94 0.89 0.86
0.80 0.70 0.60
48,000 36,000 28,000

High

4,800

1.00

1.00

0.94

0.80

72,000

Daily Capacity Estimate ( Blue Over Target - Red Under Target )

21,253 14,068
Difference
1,253 (932)

6%

-6%

9,632

(368)
-4%

48,128 37,121 28,236

128
0%

1,121
3%

236
1%

72,192

192
0%

Median

4,800

0.95

0.89

0.70

54,000

55,681

1,681
3%

Low

4,800

0.90

0.86

42,000

42,353

353
1%




FIGURE C1: FACTORS WHICH AFFECT CAPACITIES — NUMBER OF LANES

FIGURE C1: FACTORS WHICH AFFECT CAPACITIES — NUMBER OF LANES



FIGURE C2: FACTORS WHICH AFFECT CAPACITIES — LANE WIDTHS



FIGURE C3: FACTORS WHICH AFFECT CAPACITIES — SHOULDERS



FIGURE C4: FACTORS WHICH AFFECT CAPACITIES — PASSING ZONES



FIGURE C5: FACTORS WHICH AFFECT CAPACITIES — CAR/TRUCK MIX



FIGURE C6: FACTORS WHICH AFFECT CAPACITIES — DIRECTIONAL SPLIT



FIGURE C7: FACTORS WHICH AFFECT CAPACITIES — FRICTION FACTORS



FIGURE C8: EXISTING PM PEAK HOUR ROADWAY CAPACITIES



Appendix D: North West Planning Area Traffic Assessment

Subsequent to preparing the draft of the Douglas County 2030 Transportation Plan, a major development proposal in the northwest

part of the County was submitted for approval. A separate Northwest Planning Area (NWPA) assessment was prepared which compares
the differences between this new development proposal and the Douglas County 2030 Transportation Plan land use assumptions
developed by the Denver Regional Council of Governments (DRCOG) for the same geographic area.

The major development proposed was for a 3,000 acre mixed use development in northwest Douglas County located west of US 85 and
generally south of Titan Road. Consistent with the Douglas County 2030 Transportation Plan, access to the proposed development will
be via Titan Road east to US 85, Waterton Road west into Jefferson County, and a future southerly connector road between the proposed
development and US 85.

The traffic forecasts for NWPA included in this assessment utilize the transportation model developed for the Douglas County 2030
Transportation Plan. The proposed development proposal included a refined network and traffic analysis zone system which was used for
this assessment for the scenarios that included development in the proposal area. Their proposed land use assumptions were included in

the appropriate model runs.

Traffic Analysis Zones

The DRCOG and NWPA Traffic Analysis Zones (TAZ) are presented in Figure D1. The TAZs are smaller in the proposed
development area than the original DRCOG TAZs. In total, there are three DRCOG zones which contain some portion of the
proposed development. These three zones include a north area, which is north of Titan Road and west of Rampart Range Road, a

west area which is south of Titan Road between Rampart Range Road and Roxborough Road, and the east area which is also
south of Titan Road, between Roxborough Road and Moore Road. D-1
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FIGURE D1: DRCOG/PROPOSED DEVELOPMENT TRAFFIC ANALYSIS ZONES



Appendix D: North West Planning Area Traffic Assessment

Roadway Network

The existing roadway network is presented in Figure D2. The proposed
2030 roadway for the NWPA area including the proposed development is
presented in Figure D3. The proposed development roadway network is
consistent with the Douglas County 2030 Transportation Plan roadway
network in the area surrounding the development. The only differences
are within the proposed development area which provides a more refined
network. Important roadways which serve Douglas County and the
proposed development include US 85, Titan Road, Rampart Range
Road, and Waterton Road.

Forecast Socio-Economic Data

The differences between the number of households and jobs used in the
Douglas County 2030 Transportation Plan, based on DRCOG
socioeconomic data, and the NWPA analysis is presented in Table D1
(see page D-6). The proposed development household assumptions are
per the proposed plan. The employment assumptions are based on
employee per square foot conversion factors.

The base Douglas County travel model has three traffic analysis zones
which contain some portion of the proposed development property. They
are noted as the north, west and east area. This table identifies land uses
within the TAZ but outside of the proposed development property, the
proposed development land uses, and total development for each TAZ.
The table also sums the total of the three TAZs.

As can be seen, DRCOG base data for this NWPA area identified 6,171
households and 5,339 jobs for the 2030 condition. These forecasts
included both existing and future development as projected by DRCOG.
Assuming the proposed development, the same area will include 12,933

households and 7,733 jobs.
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The proposed development will account for 83% of all the dwelling
units and 77% of the employment within the same N'WPA area. The
proposed development also results in 110% increase in households and
45% increase in employment as compared to the DRCOG forecasts
originally used in the Douglas County 2030 Transportation Plan.

Internal and External Traffic
Assignment

The Douglas County transportation model forecasts future traffic
volumes based on number of households and employment. Presented in
Table D2 (see page D-7) are the resulting daily traffic forecasts for the
three traffic analysis zones located in northwest Douglas County.

Based on the initial 2030 model with DRCOG 2030 forecasted
socioeconomic data, these three traffic analysis zones will generate
approximately 68,000 daily trips. Approximately 18,600 or 27% of these
trips would be generated by development outside the proposed
development, but within the three TAZs. Some of these trips would be
from existing development and some from assumed future development.
The initial DRCOG socioeconomic data forecasts generated
approximately 50,100 daily trips for the proposed development property.

With the current proposal, the development outside of that property,
but within the three northwest Douglas County traffic analysis zones
remains the same and generates approximately 18,600 daily trips. Based
on forecasted proposed development, the area will generate approximately
117,200 daily trips. Therefore, the proposed growth to 117,200 daily
trips, as compared to the 50,100 daily trips based on DRCOG forecasts
represent a 134% increase in daily trips as a result of the proposed
development.



FIGURE D2: EXISTING ROADWAY NETWORK



FIGURE D3: PROPOSED 2030 ROADWAY NETWORK
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TABLE D1: HOUSEHOLDS AND EMPLOYMENT IN THE PROPOSED DEVELOPMENT AREA

North Area (DRCOG TAZ 2217)

East Area (DRCOG TAZ 2219)

Zone Households Employment Zone Households | Employment
2217 1,731 838 Outside of Proposed Development Area 2219 37 564 Outside of Proposed Development Area
2716 578 1510 Within the Proposed Development 2219 >33 0
2717 114 1,573 2715 162 100
492 3,083 Total Within Proposed Development 2724 431 450
2,223 3,921 Total 2725 494 850
1,564 1,490 DRCOG Forecasts 2726 1,199 0
2727 214 150
West Area (DRCOG TAZ 2218) 2728 1,364 0
Zone Households Employment 2729 527 0 Within the Proposed Development
2218 442 372 Ousside of Proposed Development Area 2730 687 475
2218 1,018 325 2731 491 268
2718 146 0 2732 449 158
2719 88 0 2733 301 0
2720 390 100 Within the Proposed Development 2734 236 0
2721 190 0 2735 92 0
2722 428 0 2736 447 0
2723 344 0 7,627 2,451 Total Within Proposed Development
2,604 425 Total Within Proposed Development 7,664 3,015 Total
3,046 797 Total 2,047 2,763 DRCOG Forecasts
2,560 1,086 DRCOG Forecasts
Total Study Area
Households | Employment
2,210 1,774 Total Outside of Proposed Development Area
10,723 5,959 Total Within Proposed Development Area
12,933 7,733 Total
83% 77% Proposed Development as a percent of total area
6,171 5,339 DRCOG Forecasts
110% 45% Percent Increase with Proposed Development
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Total traffic from the three traffic analysis zones, which included
property not included in the proposed development, will increase by 98%
with the proposed development. After full development, the proposed
development property will generate 86% of all trips from the three traffic
analysis zones.

TABLE D2: DAILY VEHICULAR TRAFFIC

DRCOG Proposed Difference
Forecasts Development
Outside of P d
utside of Propose 18,600 / 27% 18,600 14% 0/0%

Development

Proposed Development 50,100 / 73% 117,200 / 86% 67,100 / 134%

Total

(Northwest Douglas 68,600 / 100% 135,800 / 100% 67,100 / 98%

County)

Peak Hour Impacts Without and With
Proposed Development

Presented in Figure D4, D5, and D6 are forecasted 2030 peak hour
directional traffic volumes and LOS/congestion levels with the 2030
DRCOG forecasts. The descriptions of each 2030 PM Peak Hour Traffic
Volume and Congestion model run and map are as follows:

e Figure D4: DRCOG Forecasts With No Development in
Proposed Development Area: This alternative forecasts 2030
traffic based on the DRCOG socioeconomic data set but leaves
the proposed development area vacant. This is a useful alternative
from which to compare with the proposed development project
traffic.
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e Figure D5: DRCOG Forecasts: This alternative assumes 2030
DRCOG socioeconomic development for all of Douglas County,
including the proposed development. This is the alternative that
has been evaluated per the Douglas County 2030 Transportation
Plan.

o Figure D6: Forecasts With Proposed Development: This
alternative presents the traffic forecasts and congestion assuming
the land use and socioeconomic development proposal as
submitted by the proposed development. This alternative
provides an understanding of total impacts with the proposed
development (Table D-1).

Each of the three maps presents three items of information. The first is a
visual representation of p.m. peak hour volumes by direction based on the
bandwidth of the roadway. The wider the bandwidth, the more p.m. peak
hour traffic is estimated.

The second item is the p.m. peak hour forecasts in 1,000 vehicles. As an
example, the southbound 2030 forecast traffic volume on US 85/Santa
Fe, south of Highlands Ranch Parkway is 4,000 with no development in
the proposed development area, 4,200 with the DRCOG forecasted
development in the area including the proposed development property,
and 4,700 with the proposed development as proposed.

The third item of information is the projected level of congestion where
green is uncongested, yellow is congesting and red being congested.



FIGURE D4: DRCOG FORECASTS WITH NO PROPOSED DEVELOPMENT IN THE STUDY AREA



FIGURE D5: DRCOG FORECASTS



FIGURE D6: TOTAL FORECASTS WITH PROPOSED DEVELOPMENT



Appendix D: North West Planning Area Traffic Assessment

Comparisons and Impacts

Reviewing the three figures, traffic impacts within the immediate study
area increase A)from DRCOG forecasts with no development within the
proposed development, to B)the DRCOG forecasts (used for the Douglas
County 2030 Transportation Plan) which include some development on
the proposed development property, to C) the proposed development.
These impacts are most evident on the entry and exit roadways of
Waterton Rd on the west and Titan Rd on the east as it approaches US
85/Sante Fe.

With a four-lane roadway, Waterton Rd would be uncongested with no
development in the proposed development area, congested with
development forecasts per DRCOG, and increased congestion with the
proposed development proposal. Similar findings occur on Titan Road at
the intersection with US 85/Santa Fe.

It is also noted that even with improvements to six lanes on US 85/
Santa Fe, there will be some level of congestion along this facility with or
without the proposed development; however, the level of congestion will
be more severe with the proposed development, and may not be mitigated
with standard operational modifications.

Select Zone Analysis
The traffic volumes presented on Figures D4, D5, and D6 are based on

the traffic model which uses capacity constraint. In essence, capacity
constraint simulates drivers taking an alternate route when a given
corridor becomes congested.

Because US 85 is forecasted to be congested with the DRCOG growth
forecasts, and severely congested with the additions of the proposed
development, the model reassigns traffic from Castle Rock and south that
may have used US 85 to travel north, to alternative routes such as [-25 to

Douglas County 2030 Transportation Plan — November 2009

get to their destinations as the congestion level increases. Even with a
congested I-25, the modeled travel time is faster than on the severely
congested US 85.

The methodology for identifying the full impacts of the proposed
development proposal is through a select zone analysis. In essence, the
model keeps an account of all the proposed development related traffic as
it travels along the roadway system. A 2030 NWPA p.m. peak hour select
zone analysis model run including the proposed development was
conducted and the results are presented in Figure D7.

As presented in this figure, 2030 the proposed development p.m. peak
hour traffic by direction is in yellow. The grey band reflects non-the
proposed development traffic.

A critical area of congestion is the southbound p.m. peak hour
condition for US 85 between Highlands Ranch Parkway and Titan Road.
Figure D8 illustrates the relationship between existing southbound traffic
along US 85 between Highlands Ranch and Titan Road, the proposed
development traffic, and total traffic.

In review of Figure D8, the existing p.m. peak hour southbound traffic
volume is approximately 1,700 vehicles per hour. With the Douglas
County 2030 Transportation Plan forecasts, plus the full buildout of the
proposed development, southbound US 85 p.m. peak hour volumes are
forecast to increase by 3,000 trips to approximately 4,700, which may
exceed the maximum operating capacity for a 6-lane facility without
special operational features.

Based on the select zone analysis, the proposed development will
account for 1,570 p.m. peak hour southbound trips. Therefore, the
proposed development will account for approximately one-half the traffic
growth along US 85 (1,570 proposed development / 3,000 total growth =
52.3%). The portion of total traffic that will be generated by the
proposed development is depicted in the dash box in Figure DS8.



FIGURE D7: 2030 PROPOSED DEVELOPMENT PM PEAK HOUR SELECT ZONE ANALYSIS



Appendix D: North West Planning Area Traffic Assessment

FIGURE D8: PM PEAK HOUR SOUTHBOUND TRAFFIC — US-85/SANTA FE SOUTH OF HIGHLANDS RANCH PARKWAY
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Appendix D: North West Planning Area Traffic Assessment

Transit Options

One option considered to relieve the projected congestion along US 85
that has been discussed is to rely more heavily on transit, as making
improvements beyond six lanes may not be practical.

In order to determine what portion of the total trips to and from the
proposed development might use transit, a transit model run was
conducted. The transit network assumed an ideal separated transit
connection between the proposed development area and the RTD Light
Rail Littleton/Mineral station where the transit vehicle did not have to
travel along the congested roadway. A connection to the Light Rail
station would provide transit connections to destinations throughout the
Denver region.

Based on this analysis, less then one percent of the peak hour trips to
and from the proposed development area would use transit.

Summary of Findings

Based on this planning level assessment, there are some initial findings.
A more detailed operational study and review of the proposed
development Traffic Impact Assessment will be required to further
evaluate these findings. These are summarized as follows:

1. The proposed development will increase traffic within the area by
approximately 98% as compared to the DRCOG development
assumptions utilized in the Douglas County 2030
Transportation Plan which included some development in the
same area.
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2. Waterton Road at the Jefferson County border will need to be

improved to six lanes with the proposed development, as
compared to four-lane sections identified in the Douglas County
2030 Transportation Plan. Titan Road at US 85 will also need to
be improved to six lanes with the proposed development, and the
development will require major reconstruction of the Titan/US
85 interchange.

Some additional improvements along US 85 beyond a
conventional six lane widening will be required to accommodate
future growth, including the proposed development.
Improvements may include adding High Occupancy Vehicle
(HOV) lanes such as those on US 85/Santa Fe north of Bowles
Ave, grade separation of additional intersections, or additional
through and/or auxiliary lanes beyond six lanes.

The proposed development will account for approximately 52%
of the total growth in p.m. peak hour directional traffic along US
85 upon full development.





