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EXECUTIVE SUMMARY

The El Paso County Department of Public Works (DPW) requests adoption of the Briargate
Parkway/Stapleton Road Corridor Preservation Plan and Access Control Plan into the El Paso
County Master Plan. The Briargate Parkway-Stapleton Road corridor is an integral part of a
larger transportation system in the Pikes Peak Region. The corridor will ultimately connect |-
25 to US Highway 24 on the north side of the greater Colorado Springs area. The portion of
this corridor under consideration as part of this study, between Black Forest Road and
Meridian Road, is mostly undeveloped at this time, with some portions containing existing
roadways of various types and phases of construction associated with adjacent development.

The study area begins at Black Forest Road, which is the eastern boundary of the Wolf Ranch
subdivision and coincides with the eastern boundary of the City of Colorado Springs. The
terminus of the study area is along Stapleton Road at Meridian Road. There is a significant
amount of development occurring in this rapidly developing area of the City and the County.
Most of the study corridor falls under the jurisdiction of El Paso County; however, it will fikely
be incorporated into the City of Colorado Springs as development progresses.
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The study identifies needed capacity and mobility improvements for the corridor and a
phasing plan to implement those improvements. The Corridor Preservation Plan component
of the El Paso County 2016 Major Transportation Corridors Plan (2016 MTCP) identifies the
ultimate need for a four-lane section throughout the project corridor, both to meet forecasted
travel demand and to fulfill broader county system and connectivity needs. The 2016 MTCP
included specific recommendations regarding functional classification, transportation modes,
and other uses for the Briargate-Stapleton corridor. The 2016 MTCP indicates that Briargate-
Stapleton is expected to be a four-lane principal arterial from the eastern city limits of Colorado
Springs (Black Forest Road) to Judge Orr Road. Additional mobility provisions, such as bike
routes, pedestrian accommodations, and public transit, that are necessary also have been
identified. This study will ensure the appropriate spacing of proposed development activity
access along the corridor to maintain the functionality appropriate for the corridor’s functional
classification. Also, recommendations for both interim and ultimate improvements that
address capacity and safety improvements based upon the findings of the study, along with
potential future funding limitations, are identified. Multiple developments have submitted
filings along this corridor and are in various approval, construction, and completion stages.
The corridor alignment took these planned developments into consideration.

The State of Colorado State Highway Access Code, last updated March 2002, Section 2.12,
states that a local authority may develop an ACP for a road segment that defines access
locations and type. Creating an ACP allows the local authorities to plan all access points
along a roadway segment as a network rather than at individual access locations.
Intersection spacing, traffic movements, land use, topography, and other local plans may be
considered in developing an ACP.

An ACP provides a framework to ensure that future development and access will not affect
the roadway’s functionality. This is particularly relevant to arterial roads as it can allow for
more continuous traffic movement and reduce delays due to intersection or turning
movements. Access management has several benefits:

* Improves Safety - Fewer decision points and conflict points.

* Accommodates Travel Demand - Strategically limits entrance/exit point, reduces
congestion, and lessens travel times.

* Preserves Economic Viability - Captures a broader market by providing a
consistent development environment, allowing for easy access to businesses and
residential areas.

+  Enhanced Aesthetics - Defined sidewalks and medians provide opportunities for
streetscaping.
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The El Paso County Engineering Criteric Manual (ECM) has guidance for the minimum
intersection spacing required, based on the roadway classification. Since this is essentially a

new corridor, multiple developments have submitted filings along the corridor and are in

various approvals, construction, and completion stages. An ACP benefits this corridor by
limiting the amount and type of access made to the corridor, per the ECM requirements.
All current development filings have been examined, and the access for those developments

has been studied. The study results indicate that the currently proposed intersections should

be implemented either as full-access or right-in/right out (RIRO) intersections. All future
filings should be examined to ensure that they comply with the results of this ACP.

A.

REQUEST/AUTHORIZATION
Request: Adoption of the Briargate Parkway/Stapleton Road Corridor Preservation
Plan and Access Control Plan (PCD File No: MP-23-001).

EFFECT OF APPROVAL OF AN AMENDMENT TO THE MASTER PLAN

Colorado Revised Statute C.R.S. § 30-28-106 et. seq. provides that it is the duty of the
Planning Commission to make and adopt the County Master Plan. The Statute
requires careful studies to be made prior to plan adoption.

If adopted by the Planning Commission, the Briargate Parkway/Stapleton Road
Corridor Preservation Plan and Access Control Plan will become the principal Master

Plan for further planning and development of the Briargate Parkway/ Stapleton Road
corridor within unincorporated El Paso County.

The Briargate Parkway/Stapleton Road Corridor Preservation Plan is legally
considered to be advisory only. The review criteria for many of the land use

applications processed by the Planning and Community Development Department
include a requirement that the application be in conformance, general conformance,
or consistent with the Master Plan. The Briargate Parkway/Stapleton Road Corridor
Preservation Plan will be utilized to evaluate and inform development proposals and

land use and 1041 permit applications; be a foundation for revising or developing
regulations; coordinate regional and local initiatives; inform Capital Improvement
Programs and Budget initiatives; identify additional studies and future action steps;
and be an information source for policy makers and citizens.
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C. APPLICABLE RESOLUTION
See attached PC Resolution

D. GENERAL LOCATION
The Briargate Parkway/Stapleton Road Corridor Preservation Plan and Access Control

Plan study area begins at Black Forest Road, which is the eastern boundary of the Wolf
Ranch subdivision and coincides with the eastern boundary of the City of Colorado
Springs. The terminus of the study area is along Stapleton Road at Meridian Road.

E. BACKGROUND

What is required by Colorado Revised Statute?

Counties are authorized to prepare comprehensive plans as a long-range guiding
document for a community to achieve its vision and goals. The Planning Commission
is charged with preparing the master plan. The comprehensive plan (or master plan)
provides the policy framework for regulatory tools like zoning, subdivision
regulations, annexations, and other policies. A comprehensive plan promotes the
community's vision, goals, objectives, and policies, establishes a process for orderly
growth and development, addresses both current and long-term needs, and provides
for a balance between the natural and built environment. (See C.R.S. § 30-28-106)
Elements addressed in a comprehensive plan (master plan) may include: recreation
and tourism (required by state statutes), transportation, land use, economic
development, affordable housing, environment, parks and open space, natural and
cultural resources, hazards, capital improvements, water supply and conservation
efficiency in government, sustainability, energy, and urban design. The statutory basis
regarding master plans is included as an attachment.

Development of this Plan
The RFQ for development of the Briargate Parkway/Stapleton Road Corridor
Preservation Plan and Access Control Plan was issued in 2019 and Wilson & Company

was selected as the consultant and began work in early 2020. Throughout the
process, DPW staff provided support for presentations, recording, advertisements,
press releases, web support and publications.

In developing the Briargate Parkway/Stapleton Road Corridor Preservation Plan

and Access Control Plan, DPW staff were committed to encouraging a broad

spectrum of County residents to participate in an open and transparent public
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input process. This process was designed to provide citizens information about the
purpose of the Briargate Parkway/Stapleton Road Corridor Preservation Plan and
Access Control Plan and the facilities and services provided by the County, and to
solicit ideas and priorities related to the study.

The community engagement process was comprehensive to both gather
information and engage citizens, staff, partners, and other key stakeholders.
Participants were presented with information and encouraged to provide their
perspectives and insights. Opportunities included:

e Stakeholder meetings
o Four virtual meetings were held representing developer organizations,
homeowner associations, and governmental agencies.
o Project website at https://www.briargate-stapleton.com
e Virtual Public Open House

o Open for 3 weeks w/additional 30-day comment period
e Public Comment Period on Final Report
o 41 comments received and responses provided

Development of this Plan occurred during the Covid-19 global pandemic, which
challenged the consultant, County staff, review agencies, and public in the completion
of the project.

What does this Plan include?

The study identifies needed capacity and mobility improvements for the corridor and
a phasing plan to implement those improvements. Also, recommendations for both
interim and ultimate improvements that address capacity and safety improvements
based upon the findings of the study, along with potential future funding limitations,
are identified. The study considered multiple facets as part of the planning process
including existing conditions, mobility, roadway geometry, access needs and impacts,
drainage requirements and impacts, as well as compatibility with other existing
planning documents that include the study area.

What will this Plan be used for?
The Briargate Parkway/Stapleton Road Corridor Preservation Plan and Access Control
Plan is legally considered to be advisory only. The review criteria for many of the land

use applications processed by the Planning and Community Development
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Department include a requirement that the application be in conformance, general
conformance, or consistent with the Master Plan. The Briargate Parkway/Stapleton

Road Corridor Preservation Plan and Access Control Plan will be utilized to evaluate

and inform development proposals, land use, and 1041 permit applications; be a
foundation for revising or developing regulations; coordinate regional and local
initiatives; inform Capital Improvement Programs and Budget initiatives; identify
additional studies and future action steps; and be an information source for policy
makers and citizens.

STATUS OF MAJOR ISSUES

Through stakeholder and public outreach, the strongest sentiments expressed
regarding the Briargate Parkway/Stapleton Road Corridor Preservation Plan and
Access Control Plan were concerns by the land development community surrounding

perceived restrictions in direct access to their properties through the implementation
of the Access Control Plan and perceived loss of the rural ambience of the study area
was expressed by current area residents. These concerns have been thoroughly
considered and addressed in the Study including a process outlined in the Access
Control Plan for amending the Plan if certain criteria related to the ECM are met.
Additionally, all parties from whom comments were received during the course of the
Study on all subjects of concern have had responses to their comments provided to
them.

APPROVAL CRITERIA

. EL PASO COUNTY MASTER PLAN CONSISTENCY AND POLICY PLAN COMPLIANCE

The Briargate Parkway/Stapleton Road Corridor Preservation Plan and Access Control
Plan will be a component of the Your El Paso Master Plan.

. COMPLIANCE WITH COUNTY PROCEDURES AND GUIDELINES

The procedures performed in completion of the Briargate Parkway/Stapleton Road

Corridor Preservation Plan and Access Control Plan are consistent with documented

County policies and guidelines.

Certifications to the municipal planning commissions and to the Board of County
Commissioners are required after adoption of the Briargate Parkway/Stapleton Road

Corridor Preservation Plan and Access Control Plan by the Planning Commission.
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3. OTHER FACTORS
C.R.S. § 30-28-106 et. seq. governs adoption of a county master plan. The statute
allows the Planning Commission to adopt new or amended County Master Plans “in
whole or in parts”.

The Briargate Parkway/Stapleton Road Corridor Preservation Plan and Access Control
Plan will become the principal Master Plan for further planning and development of the
Briargate Parkway / Stapleton Road corridor within unincorporated El Paso County.

H. PUBLIC COMMENT AND NOTICE
The public was invited to engage at each phase in development of the Briargate
Parkway/Stapleton Road Corridor Preservation Plan and Access Control Plan. This

included development of a project website, media and press releases, social media,
and emails to interested organizations and individuals. The El Paso County Public
Information Office was instrumental in the public involvement process. Information
regarding the Briargate Parkway/Stapleton Road Corridor Preservation Plan and
Access Control Plan has been provided continuously on the DPW website, project

webpage, and periodically on the County’'s main website.

Legal Notice for both Planning Commission hearings was published in The Gazette on
September 22, 2023.

The draft Plan is available for public review online on the project webpage at:
https://www.briargate-stapleton.com/ and is also accessible through the Public Works

Department webpage at: https://publicworks.elpasoco.com/road-bridge/construction-

maintenance-projects/

Additional certifications are required after adoption by the Planning Commission.

1. STAFF RECOMMENDATION
Staff recommends adoption of the Briargate Parkway/Stapleton Road Corridor

Preservation Plan and Access Control Plan with the following conditions and

notations:

CONDITIONS
1. C.R.S. § 30-28-109 requires the Planning Commission to certify a copy of the
Master Plan, or any adopted part or amendment thereof or addition thereto, to
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the Board of County Commissioners and to the Planning Commission of all
municipalities in the County. The Planning Commission’s action to amend the
Master Plan shall not be considered final until a minimum of ten (10) complete
sets of the final documents are provided and such documents are certified by the
Chairman of the County Planning Commission and distributed as required by law.

2. Upon adoption by the El Paso County Planning Commission, the effect of this
document is adoption of the Briargate Parkway/Stapleton Road Corridor
Preservation Plan and Access Control Plan into the Master Plan for El Paso County.

NOTATIONS

1. Certification of the documents to the municipalities within the County pursuant
to Condition No. 1 above is determined to be satisfied upon transmittal of
summary information and maps along with a clear description of the locations
where the complete documents are available for inspection, along with an offer
to provide a given municipality a complete copy of the documents if requested.
The transmittal may be in the form of a digital copy.

2. In approving this document, it is understood that minor editorial and formatting
changes will be made in conjunction with the final publication process. These
modifications may include pagination, correction of typographical errors,
clarifications, insertion of photographs, insertion of references and/or corrections
to factual information, or inclusion of comments and modifications associated
with the Planning Commission hearings. In no case will substantive changes be
made to the text without reconsideration by the Planning Commission.

) ATTACHMENTS
Draft Briargate Parkway/Stapleton Road Corridor Preservation Plan and Access
Control Plan

Legal Notice
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Introduction an;j Over\ri.uw

1 Introduction and Overview

The Briargate Parkway-Stapleton Road {in some locations referred to as Stapleton Drive) corridor is an
integral part of a larger transportation system in the Pikes Peak Region, The corridor will ultimately connect
1-25 to US Highway 24 on the north side of the greater Colorado Springs area, The portion of this corridor
under consideration as part of this study, between Black Forest Road and Meridian Road, is mostly
undeveloped at this time, with some portions containing existing roadways of various types and phases of
construction associated with adjacent development.

1.1 Project Summary

The study area begins at Black Forest Road, which is the eastern boundary of the Wolf Ranch subdivision
and coincides with the eastern boundary of the city of Colorado Springs, as shown in Figure 1.1. The
terminus of the study area is along the Stapleton Road right-of-way (ROW) at Meridian Road. There is a
significant amount of development occurring in this rapidly developing area of the city and the county,

Most of the study corridor falls under the jurisdiction of EI Paso County (EPC or the County); however, it will
likely be incorporated into the city as development progresses, Close coordination will be required with the
City of Colorado Springs (COS or the City) throughout the project.

1.2 Purpose of the Study

This study identifies needed capacity and mobility improvements for the corridor and a phasing ptan to
implement those improvements

The Corridor Presetvation Plan component of the El Paso County 2016 Major Transportation Corridors Plan
(2016 MTCP) identifies the ultimate need for a four-lane section throughout the project corridor both to meet
forecasted travel demand and to fulfill broader county system and connectivity needs. The 2016 MTCP
included specific recommendations regarding functional classification, transportation modes, and other
uses for the Briargate-Stapleton corridor. The 2016 MTCP indicates that Briargate-Stapleton is expected to
be a four-lane principal arlerial from the eastern city limits of Colorado Springs (Black Forest Road) to Judge
Orr Road. Additional mobility provisions, such as bike routes, pedestrian accommodations, and public
transit, that are necessary also have been identified, This study will ensure the appropriate spacing af
proposed development activity access along the corridor to maintain the functionality appropriate for the
comidor's functional classification.

Also, recommendations for both interim and ultimale improvements thal address capacity and salely
improvements based upon the findings of the study, along with polential future funding limitations, are
identified,

The preferred alternative will reflect corridor improvements that optimize public safety, needs, and
preferences while balancing enhanced capacity, access management, and development.

T &COMPANY \§

1.3 Existing Conditions

The study corridor extends from Biack Forest Road to Meridian Road, about 5.5 miles. Approximately 4.3
miles of the corridor have not been constructed yet, The sections that have been built are not consistent
with the proposed roadway classification and use

From the west, about 0,2 miles of two-lane, 24'-wide asphalt roadway exists to the east of Black Forest Road
east. The ROW indicates that 120" has been set aside for this corridor. Through the Wolf Ridge development,
Briargate Parkway is a four-lane divided section with curb and gutter and a 30' raised median. In this area,
160’ of ROW has been set aside {or the roadway.

Similarly, from the east, Slapleton Drive/Road exists for about 1.0 miles as a two-lane, 24'-wide asphall
roadway from Meridian Road to west of Towner Avenue. ROW that has been set aside in this area varies
from 120" to 160", East of the project, Stapleton Drive/Road is a two-lane section with open drainage and an
intermittent painted median.

1.4 Corridor Issues

Existing conditions and study scope were presented to corridor residents and identified stakeholders
through the project website. Community and stakeholder input helped shape the final recommendations
presented in the preferred alternative by identifying corridor improvernents that optimize mobility, needs,
and preferences while balancing enhanced capacity, access management, and development. This input was
used to define solutions and as a basis to refine alternatives. Recurring elements identified include:

*  Mohility

« Roadway Geometry

* Access Needs and Impacts

« Drainage Requirements and Impacts

1.4.1 Mobility

This corridor is expected to play an essential role in the mobility and connectivity of the region by providing a
northern connection from I-25 to US 24. The proposed corridor typical section will include a 4-lane section
with shoulders, turn lanes, pedestrian/bicycle facilities. These facilities will improve the mobility of motorists,
transit, bicycles, and pedestrians

1.4.2 Roadway Geometry

Limited roadway geometry exists in the proposed corridor. With approximately 1.2 miles of the 5.5-mile
corridor currently constructed. For the roadway that does exist, geometry upgrades that can improve corridor
mohility and provide necessary carrying capacity include:

* Flattening curves and grades

= Providing new and/or wider shoulders

= Adding turn, acceleration, and deceleration lanes

* Increasing lane widths and/or number of lanes

» Adding accommaodations for pedestrians and bicyclists

= Providing adeguate roadside clear zones

* Upgrading intersections (e g., adding turn bays, control upgrades)
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Introduction and Overview

1.4.3 Access Needs and Impacts

Multiple developments have submitted filings along this corridor and are in various stages of approvals,
construction, and completion. The corridor alignment took these planned developments under
consideration. Adjacent planned developments include the list below.

e Wolf Ridge e Sterling Ranch Homestead
= Eagle Wing » Indian Wells

= Wolf Ranch s The Ranch

= Highland Park = Stapleton Estates

» Eagie Rising s The Meadows

« Wild Ridge e Paint Brush Hills

s Sterling Ranch

Figure 1.2 depicts the locations of these developments relative to the proposed corridor alignment.

Raygor Rd

gBannett Ranch
Elamentary School
ofalcon
Middle Sehoal
Stapieton Rd i

Merlidlian Rd

Black Forest Rd

e Proposed Improvement Comidor LI TR b
—— Development Plans Along Carridor

Figure 1.2 Development Plans along the Briargate-Stapleton Corridor
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1.4.4 Drainage Requirements and Impacts

The Briargate-Stapleton corridor traverses three major drainage basins - Cottonwood Creek, Sand Creek, and
Falcon Watershed. The conceptual drainage investigation used data from the available Drainage Basin
Planning Studies (DBPS), Major Development Drainage Plans, and Final Drainage Reports. Hydrologic and
hydraulic data laken from these reporls was used 1o estimate the off-site drainage needs.

Off-site drainage traverses the Briarg; on corridor at approximately 30 locations. The most
significant crossing locations are Cottonwood Creek, Sand Creek, West Tributary of Falcon Watershed, and
East Tributary of Falcon Watershed, Conceptual culvert sizes for all crossings range from 24" pipe to multi-
cell concrete box culverts.

On-site drainage was estimated to include 17 outfall locations along the corridor. The off-site runoff will not
be allowed to drain onto the roadway section and mix with the on-site runoff. The pavement runoff will be
collected in curb box inlets and routed to the outfall locations via storm drains. The on-site runoff will be
treated for water quality, and detention will be provided to reduce flows to the required levels,

Key drainage considerations include:
» Managing Off-site and On-site run off appropriately,
= Accounting for any necessary wetland mitigation,
s Sizing culverts to convey peak flows under roadway,
e Including water quality detention and treatment features to mitigate runoff impacts,
= Providing and/or relocating curb and gutter within urban sections.

1.5 Current Reglonal Transportation Studles

Two regional planning documents related to this Corridor have been published:
» ElPaso County 2016 MTCP Update (December 2016)
* Pikes Peak Area Council of Governments 2045 Moving Forward RTP (2045 RTP, January 2020)

1.5.1 El Paso County 2016 Major Transportation Corridors Plan Update (2016 MTCP)

In 2016 El Paso County completed the MTCP update. The purpose of the plan is “to accommodate mobility
needs associated with [county) growth in population and economic activity, the transportation system is
carefully planned by the County, led by the Public Works Department. The 2016 MTCP is the long-range plan
focusing on the multimodal transportation system in unincorporated El Paso County.” (p.3). The 2016 MTCP
includes specific recommendations regarding functional classification, transportation modes, and other uses
for the Corridor.

The 2016 MTCP identifies the Briargate-Stapleton corridor as a secondary truck route and portions of it as a
proposed bicycle route. The Corridor Preservation element of the 2016 MTCP call for this Corridor to be
constructed to a 4-lane principal arterial along the entire length of the project. Anticipated phasing for the
widening of the full corridor to 4-lanes is considered to be a long-term need, needed in the year 2040 ar
beyond.
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1.5.2 Pikes Peak Area Council of Governments 2045 Moving Forward Update (2045 RTP Update)

The Pikes Peak Area Council of Governments (PPACG) 2045 Regional Transportation Plan (RTP) was
adopted in January 2020. The 2045 RTP identifies the Corridor as a 4-lane principal arterial consistent with
the County’s 2016 MTCP. Any construction recommended by this study is not currently included on the
project lists for the Pikes Peak Regional Transportation Authority (PPRTA).

The 2045 RTP Update lists the Briargate-Stapleton corridor as a gap in the current non-motorized
transportation system. Improvements to this corridor are important for the connectivity and safety of non-
motorized travel in the corridor. Potential funding sources identified in the document include:

« Municipal/Counly Capital Improvement Programs

e Pikes Peak Rural Transportation Authority

e Trails and Open Space Funding

» Bike Tax Funds (where applicable)

= LiveWell Colorado

= State public health funds

« Colorado Health Foundation - Physical activity infrastructure grant (October 2014}

¢ Kaiser Permanente - Walk and Wheel

» FAST Act

= Safe Routes to Schaol

= Tiger Discretionary Grants

= Community Development Block Grant Programs (CDBGP)

s Colorado Lottery - Giving Back

* Great Outdoors Colorado (GOCO)

s FTAFunding

» Formula Grants for Rural Access (populations under 50,000)

e Crowd Sourcing

» Enhanced Mability for Seniors and Individuals with Disabilities (FTA 5310)

1.6 Relevant Corridor and Access Control Studles

1.6.1 Stapleton Road Corridor Study (2006)

The Stapleton Road Corridor Study (2008) is related to the preferred alignment for Stapleton Road in the
area between the drainage structure west of Eastonville Road and the intersection of Judge Orr Road and
Curtis Road and is not relevant to this study.

1.6.2 Stapleton Road Access Control Plan (2003)

The Stapleton Road Access Control Plan states that the project area extends from the intersection of
Stapleton Road and Meridian Road, including the drainage structure east of the intersection, to the
intersection of Judge Orr Road and Curtis Road. However, all the exhibits in the document show an
alignment beginning west of Eastonville Road and extending southeast to the intersection of Judge Orr Road
and Curtis Road. The results of the Stapleton Road Access Control Plan are for an area adjacent to the areas
of this planning study, and the roadway in that area has been built,
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1.6.3 Stapleton Road US Highway 24 to Judge Orr Road Transportation Impact Study

The area of the 2013 Stapleton Road South Extension: U.S. 24 to Judge Orr Road Transportation impact
Study is adjacent to the area of the Briargate-Stapleton planning study. The 2013 report updated the traffic
impacts and forecasts of the Stapleton Road Access Control Plan. However, since Stapleton Road has been
constructed between Meridian Road and US Highway 24, the results of this study do not have a significant
effect on the Briargate-Stapleton planning study.

1.6.3 El Paso County Parks and Leisure Services Master Plan (2005}

The El Paso County Parks and Leisure Services Master Plan identifies the project corridor for an on-road
paved bicycle route. It also identifies future trail facilities with a direct connection to the Briargate-Stapleton
corridor. Guidance is inctuded in the Master Plan relative to configuration, function, and use of on-road
paved bicycle facilities.

Paved shoulders of 8' width and 10' width, located on both sides of the roadway, will support the use of the
project corridor for bicycle travel following the County's standards and guidelines. Bicycle lane signage and
striping, per adopted standards, should be included in the preliminary and final design and should be
implemented for interim and ultimate implementation phases.

1.6.4 Black Forest Preservation Plan (1987)

The Black Forest Preservation Plan is a small-area plan providing future land-use guidance for the
unincorporated area of El Paso County north of Colorado Springs. Its northern boundary is contiguous with
County Line Road, and its southern boundary extends as far south as Woodmen Road. The planning area
extends west to I-25 and east to Eastonville Road; the Briargate-Stapleton corridor is located within the
bounds of this planning area, Briargate-Stapleton will serve as part of the arterial roadway system that is
needed 1o allow Black Forest and Colorado Springs residents to travel guickly and safely over a substantial
distance between homes, workplaces, and shopping and from I-25 to US Highway 24. For roads like
Briargate-Stapleton that are designated for this purpose, individual access points should be kept to a
minimum. Further, the Counly recommends a spacing of one mile between accesses (cross streets or
driveways) to roadways that are classified as principal or minor arterials,

1.6.5 Black Forest Preservation Plan Tralls Addendum

The Trails Addendum to the Black Forest Preservation Plan (1999) provides planning for a2 network of non-
motorized, multi-use trails within the Black Forest Planning Area. A proposed trail would travel along the
Briargate-Stapleton corridor.

1.7 Master Plan Conformance

State statutes allow for the adoption of a master plan as a whole, in parts, or by functional subject matter
(CRS 30-29-1.08). £l Paso County's approach is to adopt an overall countywide policy plan augmented by a
series of small area plans that respond to conditions and circumstances unique to different areas of the
county. As articulated in Section 6.1 of the El Paso County Policy Plan, it is the expectation thal private and
public bodies will rely on small-area master plans for site-specific land use guidance. The Master Planis
further supported by and related to a series of subject-matter element plans. The overarching county planis
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referred to as the County Policy Plan. Other county and city plans and masler plan elements that are relevant
to this project as well as adjacent Colorado Springs master plan elements include:

1.7.1 El Paso County Palicy Plan

The EI Paso County Policy Plan (updated 1994} lists goals and policies to address specific transportation
issues such as mobility and land-use efficiency. The plan is intended to be implemented through use as a
source of guidance in the design and review of land-use applications within the county.

The County Policy Plan supports the identification of ROW needed to serve future travel demand and
requires preservation of corridors for transportation facilities through the land development process The
Policy Plan also encourages corridor preservation for pedestrian and bicycle facilities.

Access management policies require limits on direct access to major facilities but also request a balance
between support of regional mobility and provision of local access onto major facilities. Another relevant
policy requests the provision of noise and visual screening through setbacks, buffers, vegetation, and/or
other treatments. This could include noise abatement treatment, if warranted.

1.7.2 City of Colorado Springs Comprehensive Plan Update

The PlanCOS update (2019) designated the area adjacent to the west of the Briargate-Stapleton corridor as
an emerging neighborhood. When the area within the Briargate-Stapleton corridor is annexed into Colorado
Springs, it would fall into the Future Neighborhoods category.

For Emerging Neighborhoods, PlanCOS recommends:
« Enhancing Off-Street Trail System Interior to the Neighborhood and Providing
Connection to Major Trail Systems
e Create Additional Pedestrian / Trail Connections
» Incorporate Higher Density and Mix of Housing Types on Remaining Parcels
o Utilize Drainageway and Small Spaces for Neighborhood Amenities.

For Future Neighborhoods, PlanCOS recommends:
s Integrate Diversity of Housing Types
= Provide Neighborhood Parks and Gathering Places
s Connect to Regional Trails and Open Space
» Utilize Smart Technology and Efficient Utility Infrastructure
s Maximize Connectivity with Paths, Alleys, and Short Blocks

1.8 Conclusions

Several themes consistently run through the planning documents that were reviewed for the Briargate-
Stapleton Corridor Study. They include corridor preservation; accommodating multimodal transportation,
especially pedestrian/bicycle mobility; providing adequate carrying capacity; and access management.

WILSON
&COMPANY




Purpose :nd_lfeed 4

2 Purpose and Need

The overall purpose for this Corridor Preservation Plan was discussed in Section 1.2, “Purpose of the Study,”
but Section 2 discusses the purpose and need for undentaking a proposed action. Articulating the purpose
and need to take action to preserve the corridor and to construct the Stapleton Road-Briargate Parkway
roadway connection provides the foundation for assessing alternatives. The term “purpose and need” is
largely synonymous with the documentation required for federal approvals under the National Environmental
Policy Act (NEPA), for which the implementing regulations published by the President’s Council on
Frvironmental Quality state: “The [environmental document] statement shall briefly specify the underlying
purpose and need for the proposed action.” (CFR 1502.13) if any federal funding is ever secured for corridor
improvements, a Purpose and Need statement will then be required.

A good explanation of the difference between project purpose and project needs is provided below, from the
Colorado Department of Transporlation (CDOT) National Environmental Policy Act Manual {CDOT 2020),

The projecl purpose stalement is a broad statement of the primary intended transportation resuit and
other related objectives (o be achieved by a proposed transportation improvement. The purpose must be
written clearly and must be supported by the identified needs. It should not include planning decisions or
be written so that the selection of a specific alternative is predetermined.

The need for the project is a more detailed explaining, with supporting data, of the specific
transportation problems, deficiencies, or opportunities that exist or are expected to exist in the future
that juslifies the Proposed Action. The needs should be demonstrated through specific quantitative
investigation. Each need for action should enable decision-makers to evaluate alternatives by providing
measurable objectives or specifications. (p. 4-12-13)

2.1 Project Purpose

The purpose for constructing an arterial roadway in the Briargate-Stapleton corridor is to provide a
continuous roadway connection between |-25 and US Highway 24 in northern El Paso County both for
regional system connectivity and to serve the substantial transportation demand that is anticipated from
planned development in this area.

2.2 ProJect Need

The portion of northern El Paso County in the study area is already experiencing substantial growth, and
east-west roadway options are extremely limited. Connections to I-25 are limited for the six miles where it
exists on United State Air Force Academy (USAFA) property, between Academy Boulevard (Exist 150) and
North Gate Boulevard (Exit 156). See Figure 2.1. USAFA is a designated National Historic Landmark where
no additional interstate access will be granted. Briargate Parkway has access (Exit 151), and sufficient
capacity to accommodate the demand from planned urban development.
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Figure 2.1, Excerpt from El Paso County Major Transportation Corridors Plan

In the absence of improved east-west connectivity, increased traffic generation in the study area would place
a substantial burden on the modest north-south roadways that access Woodmen Road, an already heavily
burdened east-west expressway in Colorado Springs.

For this reason, the 2016 MTCP identified the need for the Briargate-Stapleton corridor to improve the east-
west continuity of the El Paso County roadway grid. The plan included specific recommendations regarding
functional classification, transportation modes, and other uses for the Briargate-Stapleton corridor. The
2016 MTCP indicates that the corridor is expected to be a four-lane principal arterial from the eastern city
limits of Colorado Springs (Black Forest Road) to Judge Orr Road.

Itis anticipated that this project will plan for the ultimate improvements but that interim phases of capacity
and safely improvernents may be warranled based upon study findings and funding fimitations. The corridor
will also be evaluated to determine if additional mobility provisions such as bike routes, pedestrian
accommodations, and public transit are necessary. The area currently has no transit service from the
region’s transit provider, Mountain Metro Transit, because much of the area is undeveloped.

The preferred alternative will reflect corridor improvements that optimize public safety, needs, and
preferences while balancing enhanced capacity, access management, and development. The new
developments will need sale, adequate access, but access management will ensure that the roadway can
safely accommodate through traffic at desired arterial speed,
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Approximately 1.2 miles of the 5.5-mile corridor, between Black Forest Road and Rising Eagle Place,
between Tomahawk Trail and Arroya Lane, and between Towner Avenue and Meridian Road, already have an
existing roadway. The proposed improvements would connect these segments and upgrade themtoa
standardized configuration. For the roadway that does exist, geometry upgrades that can improve corridor
mobility and provide necessary carrying capacity include:

+ Flattening curves and grades

= Providing new and/or wider shoulders

« Adding turn, acceleration, and deceleration lanes

» Increasing lane widths and/or number of lanes

« Adding accommodations for pedestrians and bicyclists

» Providing adequate roadside clear zones

« Upgrading intersection capacity (e.g., adding turn bays, signalizations, roundabouts)
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~ Alternative Analyst

in the handling of the edges of the roadway: in the urban cross section curb and gutter are used, whereas
3 Alternatives Analysis the rural section-uses an open system to carry water away from the roadway corridor. Both systems of
handling runoff are used through the phasing of this project.

A “no-build” option was not an alternative considered for this corridor. The current lack of roadway and the ) . . . N . .
Design criteria from the City were also used to develop ultimate alternatives for the corridor. The COS Traffic

oncoming development requires a “build" alternative to be developed to ensure that the roadway will meet
the planned classification and function. Based on public and stakeholder input, which was collected via a
project website, issues were identified and considered. A full range of improvement alternatives was then

Criteria Manual (TCM) standards for a four-lane principal arterial are also shown in Table 3.1.

b 3 Hoad Uesiem Crtedia To Ina ¥ - (4
developed, evaluated, and iteratively refined to provide: T s et T P
¢ Local and Regional Mobility e Access Management and Connectivity - mm — ERC Udhan - EFC Riral — oS
. . y Liesign Specd/Posted Speed 50/45 T0/65 H0/a5
* Roadway Alignment and Cross Section » Roadway Drainage Cicor Zone 20 o7 i
o < routeniContral Genterfing Curve Radius (Min.) 9307 2.0501 1040
Because the eastern corridor is located at the interface of El Paso County and the City of Colorado Springs, Trip Lengih n/a n/a 1-2 miles
the City was engaged early and through all phases in the planning process. An initial preferred alignment Number of Thru Lanes 4 4 4
and a hybrid cross section were identified through collaborative engagement, Recommendations were Lane Width 1z 1z i1
vetted with corridor developers and presented to public stakeholders. Chapter 7 details the public Foght-of-Way 130 180 107
engagement process. Input provided, and resolution of comments are summarized in Appendix F. Paved Widih 367 (oxcluding gutier pan) 287 287
Technical components of alternatives evaluation included baseline and future build alternatives analysis Mndn.nn o A9 fochuting curb & guter) 2‘" ‘.T )
The baseline and future scenarios were evaluated concerning traffic operations, mobility, constructability, D"'fsld: Sh"“mm‘,'“dlh & laxtiuding gotar A2 O M““IH grawel) |4
cost, and potential project impacts (social, economic, and environmental). InsideShuoufdErWdth AT teachuding guties) 4" paved/2” graval) i
Required Curby/Gutter Type 6" veical nfa nfa
Cost estimates were also prepared by the consultant team for “short-listed” alternatives. Final concept-ievel Sifewalk Wiglh (@ FL) & delpched nja &' d
cost estimates for the preferred alternatives are detailed in Section 6.4 “Opinion of Probable Costs,” Design ADT 40,000 40,000 10,000- 25,000
Design Vehicle WB-67 [ WE-B7
8.1 Roadway Deslgn Bl Lanes Permilted Yes n/a 6' Multi-Use Shouldar
The roadway design element of the Briargate-Stapleton corridor alternatives analysis began with a thorough Tree Lawn Width n/a i L
review of the existing horizontal and vertical alignments, as well as the typical roadway cross sections. Accoss Net Parmitted ot Permitted Full Control
Existing conditions were compared to County, City, and American Association of State Highway and Intersection Spacing Vol o Y mile (signalized)
Transportation Officials (AASHTO) design crileria and the roadway cross section and functional classification & mile {unsignalized)
specified by the 2016 MTCP. Parking Permitted e i Hu
Min. Flowline Grade of Curb 0.50% 1% /o
The corridor currently falls under El Paso County jurisdiction; however, it is anticipated that with the Cenlering Grado (Min-Max) 0.5-6% 1-5Y, 1-4%
development occurring, much of the area along the corridor may be annexed into Colorado Springs in the \ntersection Grades (Min. Max) | D.5-3% -39 1% min
future. As such, the City of Colorado Springs design criteria was also considered. S Distance 555 A 500

3.1.1 Design Criteria: Four-Lane Principal Arterial

The 2016 MTCP lists the Briargate-Stapleton corridor as a four-lane principal arterial. The current speed limit
west of the project area (in Wolf Ranch Subdivision in Colorado Springs) is 35 mph, which is inconsistent
with the City's classification of the roadway as a principal arterial. The current speed limit east of the project
area (at Meridian Road in El Paso County) is 45 mph, which is consistent with the County's classification of
the roadway as an urban principal arterial. The El Paso County Engineering Criteria Manual (ECM) rural and
urban standards are shown in Table 3.1, The major difference between the EPC rural and urban standards is

Ausaming
Tanenre

w auprilovanmm, 67 G "0 MPEE g apicile
thee eaeh hieection foi disled roalwan

douree Dara from El Paso Counry Lugimeersng Criterse Munnal, Table 2-4 Roadway Design Srandards for Rural Evpressways
and Arterials, Table 2-6 Roadway Design Standards for Urban Expressways and Arrenals. Octaber 14, 2020

Gty of Coloeadn Springs, Engineering Crateria Manual, "Scction 111; Traffic Crera Manual” Table 10: Traffie Enginceriug
Design Standards (Freeways, Fvpressways and Arterials), p 39,
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3,1.2 Deslgn Criterla: Other Deslgn Criteria

Additional EI Paso County and City of Colorado Springs design criteria address roadway alignment and its
relationship to sight distance adequacy. The County design criteria are specified in 10 mph increments and
mirror design criteria that are provided in AASHTO's A Policy on Geometric Design of Highways and Streets,
The AASHTO design speed values at 5 mph increments on a level terrain are summarized in Table 3.2.

Table 3.2. Design Controls for

30 200 18.5 19 36.4 37
33 250 29.0 29 43.0 49
40 305 431 44 63.4 64
45 360 60.1 61 781 79
50 425 837 84 Q5.7 96
55 435 1135 114 114.9 115
60 570 150.6 151 135.7 136
65 645 1928 193 156.5 157
0 730 246.9 247 180.3 181
Nate: Rate of verneal curvatare, b, = (he leagrh nf the curve per pereent algehrae differspes i iesssetion goades 04, K=LIA
Sunrces NASITO, | Padigs o Geometsee Denge of Highwurs and Strects, “th Edriian, 2018

3.1.3 Typical Sections

The El Paso County Rural Principal Arterial typical section, as shown in Figure 3.1, includes two 12' thru
Janes in each direction, with a 6' inside shoulder, a 10' outside shoulder, a depressed 24' median, and
graded ditches for drainage. This cross section was used in design primarily for the edge conditions and
open drainage system in the early phasing of the design, as discussed in Chapter 6.

The El Paso County Urban Principal Arterial, as shown in Figure 3.2, includes two 12' thru lanes in each
direction, with a 4' inside shoulder, a 6' detached sidewalk, a 16' raised median, and an outside curb and
gutter for drainage. This cross section was the basis for the design of the roadway in the early phasing, as
discussed in Chapter 6.

W € w
e} e e S\ A Lo s 22 - |
BUFFER SHLOR e [ MEDUN | MEDIAN [ re3 sa0R BUFFIR
'i ‘ ‘ A Lo |ls gl Tt
: =Pl = b
e - ——EI=a= = —__ ==
EL PASO COUNTY
URBAN PRINCIPAL ARTERIAL 44 ANE

Flgure 3.2 E| Paso Courtty Urban 4-Lane Princlpal Arterial

West of Black Forest Road, the City's plan shows a Principal Arterial. The City of Colorado Springs typical
section for a Principal Arterial, as shown in Flgure 3.3, includes a 17" raised median, two 11' thru lanes in
each direction, a 6' outside shoulder, a 6' detached sidewalk, and an outside curb and gutter for drainage.

i
e
HE——54
J.n-—

COLORADO SFRINGS
EBINCIPAL ARTERIA), 4 ANE
Figure 3.3 City of Colorado Springs 4-Lane Principal Arterial

3.1.4 Existing Conditions

Input from the design leve! survey of the corridor was used to construct CAD modeling of the full roadway

_
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Figure 3.1 El Paso County Rural 4-Lane Principal Arterial
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aligs \t within the project corridor. This included the development of a Digital Terrain Model (DTM) to
accurately represent the existing and proposed vertical alignment of the roadway. The adherence of the
existing condition to a hybrid of the County and the City typical section was then evaluated.

The City's design criteria were used for design

3.1.4.1 Existing Horizontal and Vertleal Alignment

Vety little of the proposed corridor has been constructed. The segments that have been constructed are
horizontally tangential in nature and meet design criteria for vertical alignments. The typical section used for
these constructed sections is undersized for their eventual usage and constructed in locations that will not
necessarily align with the proposed pavement sections
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and Vertlcal

Much of the corridor is previously untouched prairie or grazing land. The new roadway will alter the existing
landscape. Adjustments will be made to the landscape to conform to design standards. These adjustments
will include two bridges or box culverts, retaining walls, and earthwork

Developers along the corridor have proposed both ROW corridors and locations for access to the corridor,
The proposed accesses from the developers do not meet the criteria for minimum spacing of accesses and
are discussed in Section 3.1.6. The ROW proposed by the developers is adequate for the construction of the
new roadway.

3.1.5 Alignment Analysis

To determine the recommended horizontal alignment, research was conducted on plats that had been
approved and development plans that had been submitted to either El Paso County or the City of Colorado
Springs. Based on this research, two alternative alignments were developed and screened. Both aiternatives
begin on the west at Black Forest Road and follow the same alignment to Volimer Road. At Volimer Road, the
northern alternative connects existing roadway segments and follows a direct route between Vollmer Road
and Meridian Road. The southern alternative follows the northern alignment and continues to an alignment
approximalely half a mile south of the existing Stapleton Road before curving narth and tying in with the
existing road. The southem alignment more closely matched the corridors proposed on the submitted plats.

The southern alternative was selected as the preferred alignment due to ROW constraints and its
conformance with the submitted plats. This alternative meets the County's design criteria for horizontal
curves based on the design speed, but the curve on the southern alignment is substandard based on the
City's design criteria.

Figure 3.4. Corridor Allgnment Alternatives

P
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3.1.6 Intersections

An analysis of the existing and proposed intersection locations was performed. Based on both EPC and COS
design standards, on principal arterials, intersections should be spaced at % mile (2,640"), with COS
allowing unsignalized intersections to be spaced at % mile (1,320') increments. Fuil-movement access is
limited to major intersections, and minor intersections are limited to right-in/right-out (RIRQ) access.

Black Forast Rood

ining, Eaple Place 2,775' (0,52 mi.)

Raging Eaple Place Loch Linneh Place
Loch Linneh Place Lochwinnoch Lane 1.975' (037 mi)
Lochwinnech Lang Commercial Collector {proposed) 2525 (.48 mi.}
Commerclal Calfgctor iproposcd) Vollmer Road 1.000" (0.19 mi)
Vollmer Road Wheatland Drive (RIRO access)
Wheatland Drve (IRD pecess) Potential Access (limited 1o RIRO) 3,375'(0.64 mi)
RIRO Access Sterling Ranch Road (proposed)
Steding Ranch Road |proposnd) Sterling Ranch Collector (proposed RIRD) 3,550' (0.67 mi.)
Sieding Ranch Collecior (proposed RIRG) Banning Lewis Parkway (proposed)

_E;-mlng Lewts Parkway (proposed) Potential Access (limited to RIRO) 2,330'{0.44 mi.)

RIRO Access
The Ranch Callector West (propesed)

The Ranch Collector West (proposed)
Woodmen Hills Drive/Raygor Road (proposed)

1,560 (0.29 mL)

Hills Drive/Raygor Road {proposed) | The Ranch Collector East {proposed) 3,000 {0.57 ml.)
The Ranch Coliocior East (oroposed) Townar Avenue 2,525 (048 mi.)
Tawnar Avenue Prairie Dove Drive {RIRG)
Prgirie Dowve Drive (RIRO) Liberty Grove Drive (RIRO) 4,250' (0.80 m1.)

Meridian Road

Liberty Grove Drive (R0}

Noer Roaeds wn stibies are currently nnnamed

3.1.6.1 Intersectlon Layout and Control

Locations of intersections along the future corridor were identified based on platting and filed master plans
for developments that are located adjacent to the study corridor. Locations of potential future intersections
were also identified for undeveloped area along the corridor for which development plans are yet unknown.
3.1.6.2 Intersection Left Tum Lane Lengths

The table below shows the storage, deceleration, taper lengths, and rate for each of the intersections in the
corridor.
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200" 435' 165' 15:1 a0 3-Lepged Intersection; Ko E8 Lelt Tum
I 200" 435' 165' 15:1 800" The Ranch Collector West wa 200 | 435 | 165 | 151 | 800
200" 530" 180" 15:1 910" {proposed) NB 100 | 3200 | 180 | 151 | eop
200 530' 180 1511 a1 SB 3Liegped No SB Ledt Tumn
R Eagle Place RIRG; No Lalt Turms EB 200" 435' 165" 15:1 800
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likely exist along all platted parcels even if actual utilities are not present.
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3.1.9 Dralnage

An overall drainage review was completed for the Briargate-Stapleton corridor to identify existing drainage
issues. Drainage improvemnents will be required along with the project. Local, state, and federal criteria will
need to be followed when addressing drainage improvements,

3.1.9.1 Dralnage Criterla

The City of Colorado Springs Drainage Criteria Manual (COS-DCM) was followed for this report. It requires
culverts and ditches carry the 100-year event for arterial streets. This corridor crosses Federal Emergency
Management Agency (FEMA)-regulated Zone A and Zone AE floodplains. Floodplains impacted by the
improvements shall comply with the National Flood Insurance Program (NFIP).

The western portion of the corridor is adjacent to the urban municipal separate storm sewer system (MS4)
permit area and may require water quality treatment by the Colorado Department of Public Health and
Environment (CDPHE).

Existing roadway drainage, where developed, is an open system,
3.2 Access

The Transportation Research Board (TRB) Access Management Manual Second Edition (2014, p. 6-10)
identifies the following 10 “Principles of Access Management”:

1 Provide a specialized roadway system.

Limit direct access to major roadways.

Promote intersection hierarchy.

Locate signals to favor through movements.

Preserve the funclional area of intersections and interchanges.
Limit the number of conflict points,

Separate conflict area

Remove turning vehicles from through-traffic lanes.

Use non-traversable medians to manage left-turn movements.
Provide a supporting street and circulation system.

©BNO O WN

[
o

Bath the EPC Engineering Criteria Manual and the COS Traffic Criteria Manual permit intersections along a
principal arterial to be spaced at ¥z mile intervals, EPC does not permit access to principal arterials between
intersections. COS allows for one access drive per property ownership which may be jointly shared with
adjacent properties, COS permits median cuts at a spacing between %2 mile and ¥ mile at major or
signilicant street intersections.

Access management alternatives, including selected access closures, were considered as means to
preserve the functionality of the roadway. Most of the proposed roadway does not exist. Planned/approved
future access was identified based on development plans filed with the County. To evaluate the potential to
consolidate access, parcels and subdivisions were grouped by access commonalities to identify direct
access locations to the Briargate-Stapleton corridor.
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Alternative Analysi:

The corridor currently falls under El Paso County jurisdiction; however, it is anticipated that with the

development occurring, much of the area-along the corridor may be annexed into Colorado Springs. As such,
both El Paso County and City of Colorado Springs access spacing criteria were considered.

An analysis of the spacing between existing and proposed access locations was performed to evaluate and

support the development of the Access Control Plan. Based on both EPC and COS design standards,
principal arterial intersections should be spaced at %2 mile {2,640"), with COS allowing unsignalized
intersection to be spaced at ¥ mile (1,320') increments. Access spacing for existing and proposed access
locations are summarized in Table 3.5 and in Figure 3.5

Black Forest Road

Westem Road.

Rising Eagle Placo

1,075' (0.20mi)

Rising Eagle Place Loch Linneh Place 1,700' (0-32mi)
Loch Linneh Place Lochwinnoch Lane 1,975 (0.37mi)
Lochwinnach Lane Commercial Coltector (proposed) 1.925' {0.36mi)
Commercial Collector (proposed) Volimer Road 4,600' {0.30mi)
Vollmer Road Wheatland Drive 750' {0.14mi)

Wheatland Drive {proposed} Sterling Ranch Road {proposed) 2,625' {0 50m)
Sterling Ranch Road (proposed) Sterling Ranch Collector (proposed) 2,475 (0.47mi)
Sterling Ranch Colfector {proposed) Banning Lewis Parkway {Proposed) 1,075' (0,20 mi)
Banning Lewis Parkway {proposed) The Ranch Colleclor West (proposed) 2,325’ (0.44 mi)
The Ranch Collector West (proposed) Woodmen Hills Drive/Raygor Road (proposed) 1,550 (0.29 mi)
Woodmen Hills Drive/Raygor Road (proposed)  The Ranch Collector East (proposed) 3,000' (0.57 mi)
The Ranch Coilector East (proposed) Towner Avenue 2,525' {0.48 mi)
Towner Avenue Prairie Dove Drive 1,350' (0.26 mi)
Prairie Dove Drive Liberty Grove Drive 1,450' (0.27 mi)
Liberty Grove Drive Meridian Road 1,450' (0.27 mi)

Note: Rnads 10 walics are currently unnamed

3.3 Conceptual Roadway Deslgn

The conceptual design for the preferred alignment (see Chapter 6) incorporates a balance of County and City

roadway design criteria and implements the intersection, pedestrian and bicycle facilities, drainage, access
management recommendations developed during alternatives analysis. The conceptual plan and profile
design for the interim four-lane principal arterial section is included as Appendix A
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Full Access Spacing 0 2,000 4,000 8,000
~ Commercial mmm Less Than 0.25 Mile 7= 0.25 Mile- 0.5 Mile  m== Grealer Than 0.5 Mile Feet  NORTH

School/Religious

Segment Numbers @ Signalized Intersection or Roundabout Option W Right-in/Right-Out Access A Potential Right-In/Right-Out Access

Figure 3.5 F Access L and Spacing
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Traffic Analysls 5

4 Traffic Analysis
4.1 Methodology

To evaluate traffic operations for future improvement options, existing peak hour traffic volume data was
collected, and estimates of future traffic volumes were prepared. Microsimulation (Synchro/SimTraffic) was
used to evaluate traffic operations performance for future improvement alternatives. Parallel analysis of
roundabout alternatives was also conducted using Synchro and Highway Capacity Software (HCS). Highway
Capacity Manual 6™ Edition (TRB, 2016) performance metrics, as detailed below in Section 4.2, were used
for both analysis methodologies to evaluate the performance of alternative improvement options. Specific
methodologies used for traffic forecasts and traffic operations analysis as well as a more detailed summary
of analyses findings are included in Appendix B - Traffic Reporl.

4.1.1 Traffic Count Data

Available traffic count data was assembled for use in this traffic analysis for the Briargate-Stapleton corridor
Study from sources including the Colorado Department of Transportation (CDOT) traffic statistics database,
the Pikes Peak Area Council of Governments (PPACG), El Paso County (traffic count data and recent
development Traffic Impact studies), and the City of Colorado Springs (traffic count data and recent
development Traffic Impact studies). Count data from these sources included: weekday peak period turn
movement counts, 48-hour counts, hourly counts, and adjusted Average Daily Traffic {ADT) counts.
Additional peak hour intersection turning movement counts were collected at five existing intersections,
Directional counts were also conducted hourly at five locations on Stapleton Drive (east of the project
corridor, Meridian Road (north and south of the project corridor), Vollmer Road, and Black Forest Road
(south of the proposed alignment)

4.1.1 Traffic Forecasts

The unadjusted 2045 forecast volumes, as shown in Figure 4.1, are compatible with a four-lane roadway
section, a Principal Arterial functional classification, and applicable Colorado Springs or El Paso County
access spacing, The Principal Arterial classification is also consistent with the functional classification and
capacity envisioned by both the El Poso County 2018 MTCP and the 2045 PPACG Moving Forward RTP.

The PPACG 2045 fiscally constrained RTP model scenario is coded with four lanes east of Black Forest Road
and six lanes west of Black Forest Road- Forecast 2045 daily traffic flows for the project corridor range from
16,000 ADT Lo 25,000 ADT to the east of Towner Avenue and to the east of Black Forest Road, respectively,
consistent the capacity of a four-lane roadway section. The PPACG and City of Colorado Springs plans specify
a Principal Arterial with a six-lane cross section west of Black Forest Road. Forecast 2045 daily traffic fiows
west range from 35,000 ADT to 40,000 ADT, west of Black Forest Road and Union Boulevard, respectively.
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4.1.2 Traffic Operations Analysls

The “operation” of any given intersection or stretch of roadway relates to how well or how poorly it functions
given a specific volume of traffic. Analyses of existing traffic operations for the Briargate-Stapleton corridor
were completed using the Synchro/SimTraffic software package

In general, the use of this software involves the development of a Synchro network, adjustment of the model
to reflect actual measured conditions to verify the accuracy of the model network and use of the adjusted
model to analyze future-year conditions under various scenarios. For the base, the Synchro network was
developed by coding the existing geomelrics, traffic control conditions, and traffic volumes for each study
intersection into the network. Specifically, this coded data included the following;
Per Interseclion

® Number and lype of approach lanes

e Widths of lanes

e Lengths of turn lanes

» Existing traffic volumes

* Existing signal liming parameters

* Percentage of heavy vehicles
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Per Link (Roadway Segment)
» Link distances (intersection to intersection)
e Speed limits
« Widths of travel lanes
» Grade of roadway segment

Network Settings: (Corridor Signal Timing/Phasing)
«  Minimum cycle length, maximum cycle length, reference phase
= Control type
«  Yellow time, ait red time
»  Minimum splits
» Lead/lag optimization (allowed/not allowed)

4.1.3 Level of Service Measures and Criteria

Once existing data was coded into the software, Synchro was used to perform a level of service (LOS)
evaluation, which measures how well an intersection or stretch of roadway functions (or operates) when a
specific volume of traffic is present. This methodology is consistent with the procedures outlined in the
Highway Capacity Manual 6 Edition (HCME, Transportation Research Board, 2016) and the predecessor
HCM2010 (Transportation Research Board 2010).

The HCM2010 utilizes measures, including operating speed and delay (in seconds per vehicle), to
characterize roadway and intersection operations or LOS, Level of service evaluation results in a LOS grade
that ranges from LOS A to LOS F, where LOS A is representative of little or no delay and free-flow traffic, and
LOS F represents excessive delay and breakdown in traffic flow. A typical minimum acceplable LOS for peak
hour conditions, and that observed by El Paso County, is LOS D, which represents moderate delay. Signalized
intersections are given a LOS grade based on the overall functionality of the intersection. In other words, it is
a qualitative evaluation of that intersection’s ability to accommodate the travel demand. Unsignalized
intersections, however, are graded based on the movement that suffers the greatest delay, otherwise known
as the critical movement {e.g., a left-turning movement from a minor street onto a major street). In the case
of a single lane approach on a minor street (also referred to as the minor approach), the entire approach will
be assigned a LOS grade because all movements from that approach would suffer the same delay.
Conditions associated with individual levels of service, as defined by the HCM2010, are summarized in
Table 4.1 and Table 4.2. Levels of service for roundabouts are defined by HOM2010, as shown in Table 4.3.
HCM2010 criteria were used for Synchro/SimTraffic analysis of baseline conditions (existing and future
no-build) and for assessment of traffic operations for future intersection improvement options. Roundabouts
will be evalualed as alternatives to signalized intersections during preliminary and final design.
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Table 1. Level of Servios Caltrl for Two-Way Stop- Controlied tersections
i .

Level of

A Little or no delay 0-10

Short traffic delays >10-15
c Average traffic delays >15-25
Long traffic delays >25-35
E Very long traffic delays >35-50

When demand volume exceeds the capacity of the lane, extreme
F delays will be encountered with queuing that may cause severe
congestion affecting other traffic movements in the intersection,
This condition usually warrants improving the intersection

>50

Note: For rwo-way stop lled (1WSC)
108 15 e defincd for the interseetion as 2 whole
Soare. HCM2010, p 18-6

level of service is

oy the comtral delay for cach minor movement

Progression is extremely favorable, and most vehicles arrive during the

A green phase. Most vehicles do not stop at all. Short cycle lengths may <=10
contribute to low delay.
Good progression, short cycle lengths, or both. More vehicles stop than _
B |withlosa 210.andis=20
c Fair progression, longer cycle lengths, or both. The number of vehicles 520 and <=35

stopping is significant, though many stilt pass through without stopping.

Longer delays result from some combination of unfavorable progression,

long cycle lengths, or high volume-to-capacity (v/c) ratios. Many vehicles >35 and <=55
stop.
E High delay values generally indicate poor progression, long cycle lengths, >55 and <=80

and high v/c ratios. Individual cycle failures are frequent occurrences.

This level often occurs with over-saturation when arrival flow rates exceed
F the capacity of the intersection, Poor progression and long cycle lengths >80
may be major contributing factors to such delay levels.

Sounre; Transporiaunn Rescarch Baard, HCM20/0,p 19-2
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hie pved of Servics Crit o

" Level of Service Metrics {Control Delay/\ 5
= v/c$10 i > . E - SR
0-10 A F ! { | AMPeakHour | PMPeak
>10-15 B F Signal Briargate Parkway & Black Forest Road E/60.6 /548
»15-_ TWSC Briargate Parkway & Rising Eagle Place c/16.3 (SBRT) b/ 14,7 {SBRT)
15-25 C F
>25-35 3 Signal Briargate Parkway & Loch Linneh Place A/14 A/15
>35-50 E |3 Signal Briargate Parkway & Lochwinnoch Lane A/29 As2.7
>50 F F Sigral Briargate Parkway & Commercial Collector Asev B/ 139
Note Vor appumacles ond interstition sude assessrment, 108 u definea solely by wmsignatied aontead dedar, Sowrze 11CM2010,p 211 Signal Briargate Parkway & Vollmer Road B/17.7 C/24.0
4.1.4 Existing Conditions Intersection Traffic Operations TWSC Briargate Parkway & Wheatland Drive b/ 13.5 (NBRT) c/16.2 (NBRT)
ST 5 TSR G = Sigral Briargate Parkway & Sterling Ranch Road B/12.7 B/ 159
The LOS and delay measures shown in Table 4.4 are for 2021 existing traffic volumes, roadway geometry N -
and traffic control, as detailed in Appendlx B - Traffic Report. The results show that all the analyzed T\_NSC Brrargate Parkway & Sterling Ranch .Cnllectu.r b/130(NBRT) b //13.6 (NBRT)
intersections currently operate at LOS C or better. Full Synchro reports are also included in Appendix B. Signal | Briargate Pkwy-Stapleton Rd & Banning Lewis Pkwy c/271 C/287
Signal Stapleton Road & The Ranch Collector West A/15 A/20
Table 4.4, 2021 Intarsection Lovel of Service Summaty, Signal | Stapleton Road & Woodmen Hills-Raygor B/ 10.8 B/121
| [y S Signal Stapleton Road & The Ranch Collector East A/55 A/ 75
sl | "MW i A Signal Stapleton Road & Towner Avenue C/26.7 B/17.7
TWSC Briargate Parkway & Black Forest Road b/ 12.3 (WB Approach) | b/ 13.6 (WB Approach) TWSC Stapleton Road & Prairie Dove Drive b/ 11.4 (SBRT) b/ 10.0 (SB RT)
AWSC | Stapleton Road & Towner Avenue A/9.6 A/84 TWSC | Stapleton Road & Liberty Grove Drive b/12.1(SBRT) | b/10.1(SBRT)
TWsC Stapleton Road & Prairie Dove Drive b/ 13.4 (SB Approach) | b/ 11,2 (SB Approach} Signal | Stapleton Road & Meridian Road /37.2 /41.4
TWSC Stapleton Road & Liberty Grove Drive b/ 14.9(SBLT) b/ 11.5{SBLT) .
- — 4.1.6 Future Queuing Analysis
Signal Stapleton Road & Meridian Road C/286 B/ 19.0
The queuing analysis resuits for tne ieft-iurn movements at the signalized intersections based on the 2045
4.1.5 Future Ir 1 Traffic Operations AM and PM peak-hour traffic conditions are summarized in Table 4.6. The values in the table are the 95t

The LOS and delay measures shown in Table 4.5 are for 2045 forecast traffic volumes and proposed
roadway geometry. Proposed full-access intersections were evaluated under signalized traffic cantrol. As
shown in Table 4.3, similar or better LOS resuits would be experienced for roundabout alternatives. The
results show that, other than at the western and eastern study limits, the analyzed intersections are
projected to operate at LOS C or better during the AM and PM peak hours, The Stapleton Rd/Meridian Rd
intersection is projected to operate at LOS D during the AM and PM peak hours. The Briargate Pkwy/Black
Forest Rd intersection is projected to operate at LOS E during the AM peak hour and LOS D during the PM
peak hour. The projecled level of service at Briargate Pkwy/Btack Forest Rd indicates a potential need for
three through lanes in each direction of Briargale Pkwy across Black Forest Rd at some point in time.
Additional detail and full Synchro reports are included in Appendix B.
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percentile queue lengths as reported by Synchro. As shown in the table, the majority of the left-turn
movements are projected to have queues of less than 200 feet in length, with exceptions at Black Forest Rd,
Sterling Ranch Rd, Banning Lewis Pkwy, and Meridian Rd. Full Synchro reports are also included in

Appendix B.
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Tratfic Analysis -

Table 4.6. 2045 Left Tum Queulng Summary (continu:

EB 45 34
. 3 WB 6" m71t
Black Forest Road e 108 = [reamerEvenys
NB 331 285" 5 0 &
3B 112 105" sB 113 153
Loch Linneh Place ws at ot S 3 28
WB 255 140
EB 2! 8 Meridian Road
— o T NB 134 174
Lochwinnoch Lane
winn = T = SR 112 104
The 951l pestentrle rebume eviissd: copastty, quene may be dnnger
S8 56 42 *The solumt for 951h pescentee quese 15 metered by upstream sgudl
EB 129 18
wB ar 80t
Commercial Collector
NB 96 118
s8 84 73
EB 131 231
WB 103 158
Volimer Road
NB 74 114
SB 92 85
WB 121 49t
Sterling Ranch Road
2 Ne 236 280
WB 1898 167
Banning Lewis Pk:
P wy NB 287 309
WB 6 18
The Ranch Collector West
NB 42 42
EB 3 3
wa 40 18
Woodmen Hills-Raygor
NB 107 138
SB 26 a8
wB 6t 5t
The Ranch Collector East
NB 96 143
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Resources, Mitigation and Parmitting

5 Environmental Resources, Mitigation, and Permmjng A FEMA floodplain permit will be needed for the project. This should be coordinated through the Regional
Floodplain Coordinator at the Pikes Peak Regional Building Center.

At the Corridor Preservation Plan milestone of overall project development, quantified project impacts
cannot be determined, but it is possible to identify the types of resources that would likely be affected and to
identify the general types of mitigation and permitting requirements that may apply. Addressed in this
section are the following topics:

5.1 Floodplain Permitting

5.2 Wetlands Mitigation and Permitting

5.3 Water Quality Permits

5.4 Farmland Protection

5.5 Wildlife (Senate Bill 40 Certification)

5.6 Hazardous Waste and Materials (Environmental Sile Assessment)

5.7 Noise Analysis

5.8 Air Quality

5.9 Wildflowers and Noxious Weeds

5.1 Floodplaln Permltting

Floodplain hazards are mapped nationally by FEMA. FEMA's floodplain maps are used as the basis for

determining whether or not floodplain insurance can be issued and used to compensate affected property e Pr—oposed Improvement Corridor “gme Floodway (Zo;e AE)

owners for flood damage. Construction within a floodplain has the potential to modify that floodplain and oy

thus affer_:t additional properties, Under‘such mrcurnslan‘ce‘s. it is necessary to model the effects of that Figure 5.1 FEMA Floodplaln Map jon for the Bri = Comidor.

construction and to update the floodplain hazard maps, if impacted. Somree: FEMA, 2021

A key concepl in the FEMA mapping system is identification of areas that are interpreted as havinga 1 5.2 Wetlands Mitigation and Permitting

percent chance of inundation in any given year, and thus are expected to flood once over a period of 100 -

years. This is commonly known as the 100-year floodplain. A FEMA permit is necessary to undertake Wetlands are valuable ecological resources that have numerous benefits for wildlife, flood control, and water
construction in the 100-year floodplain. quality. Wetlands associated with waters of the United States (WUS) fall under the jurisdiction of the U.S,

Army Corps of Engineers (USACE). Presidential Executive Order 11990, “Protection of Wetlands® (42 FR
26961, 3 CFR, 1977 Comp., p. 121), instructs all federal agencies to “take action to minimize the
destruction, loss or degradation of wetlands, and to preserve and enhance the natural and beneficial values
of wetlands in carrying out the agency's responsibilities.”

FEMA maps for the Briargate-Stapleton corridor were reviewed for this Corridor Preservation Plan. Most of
the study corridor is classified as areas of Minimal Flood Hazard (Zone X). But there are two locations where
the east-west corridor crosses north-south drainages that are classified as Zone AE, meaning 100-year
floodplain. These are approximately halfway between Black Forest Road and Vollmer Road and east of
Vollmer Road, as shown in Figure 5.1. An on-site field delineation of wetlands in the Briargate-Stapleton corridor was outside the scope of this
Corridor Preservation Plan and, therefore, was not conducted. Wetland size and location can change over
time due to development and other factors, so delineation should be done after a specific alignment has
been determined so that project impacts can be determined with increased certainty.

Accordingly, key drainage considerations for design of the roadway will include:
= accounting for any necessary wetland mitigation.
+ sizing culverts to convey peak flows under roadway.
= adding water quality treatment features to mitigate runoff impacts. To identify the potential for wetland impacts in the corridor, CORVUS Environmental Consulting reviewed
= providing and/or relocating curb and gutter within urban sections. available data online from the U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI), The
NWI data makes informed assumptions about possible wetlands based on the interpretation of satellite

i ill i i i h 15 . )
The roadway design will need to be evaluated using an appropriate modeling approach {normally the U.S imagery. Though useful for screening purposes, it is not adequate for regulatory compliance. See Figure 5.2.

Army Corps of Engineers Hydrologic Engineering Center's River Analysis Sysiem, or HEC-RAS),

. WILSON

&COMPANY 7

PC =
Page 30 of 476



Environmental Resources, Mitigation and Permittin

NWI Features (6/12/2020)
Freshwaler Emargent Welland

=== Froshwalor Pond == Proposed Improvement Corridor
we=ss Freshwater Foresled/Shrub Welland s Riverine

Figure 5.2 Locatlon of Potential Wetiands Identifled by USFWS NW1 Database
Seurse: Colorado Springs, E1 Paso County Map Date June 12, 2020.
Figure 5.2 includes some USFWS codes that indicate the type of wetland that may be present. The first letter
“R" stands for riverine (associated with a stream); the first letter “P" stands for palustrine, associated with a
pond. Here is a decoding of the four abbreviations shown in the figure:

« RASBA - Riverine, Intermittent, Streambed, Temporarily Flooded

= R4SBC - Riverine, Intermittent, Streambed, Seasonally Flooded

= PUBF - Palustrine, Unconsolidated Bottom, Semipermanently Flooded

« PEM1A - Palustrine, Emergent, Persistent, Temporarily Flooded

Given that the Briargate-Stapleton roadway corridor crosses approximately 13 of these drainages, it seems
likely that the project would indeed impact wetlands in one or more of them. Cottonwood Creek and Sand
Creek appear to be the most likely locations for impacts. These are also the most likely locations for riparian
wildlife impacts, discussed later.

Efforts will be needed in the design process 1o avoid, minimize, and mitigate both temporary and permanent
wetland impacts. If wetlands or other WUS would be affected, a permit for construction affecting wetlands
and other waters will be needed from USACE, based on a formal wetland delineation and a USACE
Jurisdictional Determination {JD).

Section 404 of the Clean Water Act establishes a program to regulate the discharge of dredged or fi
material into WUS, including wetlands, This requirement is administered through the USACE Section 404
Permit Program. USACE has developed a system of streamlined permits for common types of projects with
minimal impacts and has updated these Nationwide Permits (NWPs) effective March 2021. NWP 14, Linear
Transportation Projects, is available for projects with impacts totaling 0.5 acres or less.
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For projects with greater impacts, an Individual Permit could be required, which takes significanlly more time
for processing (USACE 2021).

5.3 Water Quality Permits

Protection of water quality is an important national priority addressed by numerous federal laws, including
the Clean Water Act (CWA) of 1977 and the Water Quality Act of 1987. These are geared in part to control
the release of contaminants into the WUS.

This is relevant to the Briargate-Stapleton roadway corridor; the roadway alignment would cross a number of
drainages that flow to Monument Creek, then Fountain Creek, and then the Arkansas River.

Roadway construction projects in urban areas are required to include design features and construction
practices that prevent soil erosion and capture stormwater runoff to treat it (e.g., by letting the sediment
settle out) before stormwater is discharged to receiving waters. Temporary and permanent Best
Management Practices (BMPs) are required under federal and Colorado regulations.

The U.S. Environmental Protection Agency (EPA) has delegated authority for enforcement of the CWA to the
CDPHE. Under this authority, the Colorado Water Quality Control Act was passed, and Colorado's Water
Quality Control Commission (WQCC) was created to provide regulations to be implemented by CDPHE to
keep Colorado in compliance with the CWA,

Based on requirements promulgated under Section 402 of the CWA, the WQCC has implemented regulations
identifying the City of Colorado Springs and El Paso County as regulated MS4 areas. By definition, a separate
slorm sewer system includes not only a storm drainage system but also ditches, gutters, and other similar
means of collecling and conveying stormwater runoff that does not connect with a wastewater collection
system or wastewater treatment facility.

Figure 5.3 shows a map of EI Paso County's MS4 area, shaded in yellow. The Colorado Springs MS4 area is
shaded in gray. In between is a planned urban growth area that is unincorporated now but could be annexed
into the city in the foreseeable future. This includes much of the Briargate-Stapleton corridor. Logically, it
makes sense to assume that the entire study area will soon be subject to MS4 permit requirements and to
design and construct the roadway accordingly.
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CDPS Permit No. COR-09001
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Construction projects that disturb one acre or more or that are part of a larger common plan of development
require a Colorado Department of Public Safety (CDPS) Construction Stormwater Permit from the Water
Quality Control Division (WQCD) and a Stormwater Management Plan (SWMP), The SWMP is prepared in the
final design phase of the project before the submission of the COPS construction permit application
submitted to the WQCD at least 30 days before construction. Sites that must discharge groundwater from a
construction sile 1o a surface waler body also require a CDPS Dewalering Permit

In addilion Lo the above requirements, CWA Section 401 mandates that a federal agency may nol issue a
permit or license to conduct any activily that may result in any discharge into WUS unless either a Section
401 water quality certification is issued that verifies compliance with water quality requirements or
certification is waived, States and authorized tribes where the discharge would originate are generally
responsible for issuing water quality certifications.

5.4 Farmland Protection
Farmland protection is a nonissue in the Briargate-Stapleton corridor due to the lack of farmland in the area.

The Farmland Protection Policy Act (FPPA), enacted in 1980, seeks to minimize the impact that federal
programs have on the unnecessary and irreversible conversion of farmland to nonagricultural uses. FFPA
regulations are found in Title 7, Part 658 of the Code of Federal Regulations. These requirements are under
the jurisdiction of the U.S. Department of Agriculture (USDA), and within the USDA, farmland statistics are
kept by the Natural Resources Conservation Service (NRCS). The FPPA further seeks to ensure that federal
actions are compatible with private, local, and state programs and policies to protect farmlands,
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The availability of suitable climate, soils, and water supply is critical to agricultural feasibility. Good farming
conditions are not prevalent in El Paso County, espegcially in ils northern portion at a higher elevation, Some
farming occurs in the southern part of the county, with irrigation from Monument Creek. According to the
USDA 2017 Census of Agriculture, El Paso County has 0.2 percent of the state's total number of farms and
0.1 percent of its total agricultural acreage. The market value of agricullural products in EI Paso Counly was
estimated at $32 million in 2017, with half of this attributed to catlle and calves, About a third of the total
market value is attributed to the crop category of “nursery, greenhouse, floriculture, and sod,” Another 7
percent was attributable to other crops and hay. (USDA 2017)

For farmland protection purposes, USDA specifically defines the terms “prime farmiand,” “unique farmland,”

“other than prime or unique farmland of statewide importance,” and “other than prime or unique farmland

of local importance.” Prime farmland is defined as land that has the best combination of physical and

chemical characteristics for the production of food, feed, and other agricultural crops with minimum inputs

of fuel, fertilizer, pesticides, and labor and without intolerable soil erosion. Prime farmland includes land that
the above ch ics but is currently being used to produce livestock and timber,

The NRCS Soil Data Access (SDA) Prime and Other Impontant Farmlands database identifies 125 different
soil types in El Paso County and classifies 104 of them as “not prime farmland.” The remaining 21 soil lypes
are considered “ptime farmiand if irrigated,” and six of these also have other conditions,

Due to lack of water for irrigation in the area, no soils in the Briargate-Stapleton corridor are considered
prime farmiand under the FPPA (USDA 2021). A review of aerial photography confirms there is no evidence
of irrigated farming in the study area, The area traditionally has been used for cattle grazing, as seen in
Figure 5.4.

Figure 5.4 Cattle Grazing AdJacent to Stapleton Road at Raygor Road.
Souri- Google, Google Maps strect view of Srapleron Road and Raygor Road, accessed 2011,
hups //www googhe com/maps/
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5.5 Wildlife (Senate Bl 40 Certiflcation)

Construction of a new arterial roadway will convert undeveloped grassland to impervious surfaces. In
addition to creating a barrier to wildlife movement, a road carries traffic with noise and nighttime light, which
creates a disturbance zone that degrades adjacent habitat. Wildlife and wildlife habitats are afforded some
protection by the Colorado law commonly referred to as Senate Bill (SB) 40. Per SB 40, roadway impacts to
three key classifications of fish and wildlife and their habitat need 1o be assessed: 1) protected sensitive
species, 2) common wildlife (especially roadway crossing by large game animals), and 3) riparian and
aquatic species.

5.5.1 Threatened and Endangered Specles - Posslbly Present

In northern El Paso County, the protected sensitive species of primary concern is Preble's Meadow Jumping
Mouse (PMJM), or Zapus hudsonius preblei. This rodent species was listed as Threatened by the USFWS in
1998, In December 2011, USFWS designated approximately 411 miles of rivers and streams and 34,935
acres of streamside habitat in seven Colorado counties as critical habitat that is essential for the survival of
this species.

According to USFWS, this largely nocturnal mouse lives primarily in heavily vegetated, shrub-dominated
riparian (streamside) habilats and immediately adjacent upland habitats along the foothills of southeastern
Wyoming south to Colorade Springs along 1he eastern edge of the Front Range of Colorado, Typical habitat
for PMJM comprises well-developed plains riparian vegetation with adjacent, relatively undisturbed
grassland communities and a nearby water source. The eastern boundary for the PMJM is likely defined by
the dry shortgrass prairie, which may present a barrier to eastward expansion (USFWS 2021).

The closest USFWS-designated Critical Habitat for PMIM is located about four miles northwest of the
western terminus (Black Forest Road) of the Briargate-Stapleton corridor study area, as shown in Figure 5.5.
Critical Habitat identifies specific areas that are essential to the conservation of PMJM and that may require
special management considerations or protections.

The entire Briargate-Stapteton study corridor is located within the potential range of PMJM, but this species
is only found in riparian areas (“riparian” is derived from the Latin word ripa, which means riverbank). Based
on available USFWS mapping, there are approximately 13 places where the proposed east-west Briargate-
Stapleton roadway could cross north-south drainages with potential riparian areas. These are shown in
Flgure 5.6. These riparian areas are drainages that flow southward from the Black Forest into four
watersheds: Cotton Creek, Sand Creek, East Fork Sand Creek, and Black Squirrel Creek. Importantly, the
southward-flowing Black Squirre! Creek at the eastern end of the study area, which does not have
designated critical habitat, is different from the westward-flowing Black Squirrel Creek to the north, which
does have designated critical habitat
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Figure 5.5 Locatlon of Briargate-Stapleton Study Area in Relation to PMIM Critical Habitat

Flgure 5.6 Potential Riparian Areas Along Briargate-Stapleton Corridor
Nate: Riparian arcas are shown in velluw

Sawre CORVLS Enviconmemal Consulting

WILSON (i
&COMPANY




Environmental Resources, Mitigation and Permitting

The next step needed in PMJM evaluation is to conduct an on-site habitat evaluation, which is outside the
scope of this Corridor Preservation Study. The priority locations for site visits are perennial streams with
consistent shrubby vegetation, such as Cotton Creek and possibly Sand Creek, Documentation of no suitable
habitat would be sufficient to obtain USFWS concurrence with a determination of No Effect an PMJM.

If suitable PMJM habitat is present, however, trapping efforts may be needed to determine the
presence/absence of PMJM in such locations. Note that trapping cannot be performed during the animal's
hibernation season (September/October through May/June). If PMIJM were determined to be present,
preparalion of a Biological Assessment and a USFWS Biological Opinion would be needed, and mitigation
would be required.

5.5.2 Other Threatened and Endangered Species - Not Present

The USFWS online screening tool called Information for Planning and Consultation (IPAC) identifies several
other federally listed threatened or endangered species that occur within El Paso County, but these do no
impact the Briargate-Stapleton corridor due to lack of suitable habitat (USFWS 2021),

* Mexican Spotted Owl (Strix occidentalis lucida) - Threatened. Habitat is in rocky canyons near the
mountains, but not on eastern grasslands.

e Greenback Cutthroat Trout {Oncorhynchus clarkii stomias) - Threatened. Found in cold-water
streams near Pikes Peak, bul not in drainages of the eastern grasslands.

« South Piatte River species downslreamn in Nebraska: (1) Least tern, (2) Piping Plover, (3) Whooping
Crane, (4) Pallid Sturgeon, (5) Western Prairie Fringed Orchid -Threatened. Not applicable, as all
drainages in the study area feed into the Arkansas River; they do not flow northward to reach the
South Platte River,

* Ute Ladies"tresses Orchid (Spiranthes diluvialis) - Threatened. This orchid occurs along riparian
edges, gravel bars, old oxbows, high-flow channels, and moist to wet meadows along perennial
streams. It typically occurs in stable wetland and seepy areas associated with old landscape features
within historical floodplains of major rivers, It also is found in wetland and seepy areas near
freshwater lakes or springs. Drainages in the study area may have riparian edges but do not include
major rivers or the other riverine features listed above,

5.5.3 Common Wildlife - Game Species

The study area almost certainly contains common wildlife species that are prevalent along the Colorado
Front Range grasslands, for example, coyotes, foxes, raccoons, rabbits, skunks, squirrels, mice, voles,
snakes, and a variety of birds, including raptors such as the red-tailed hawk, These species currently do not
have federal or state protection under the Endangered Species Act.Larger mammals also are present,
including mule deer, white-tailed deer, elk, and occasionally black bears and mountain lions, some visiting
from the nearby Black Forest to the north and the U.S. Air Force Academy (a large natural campus against
the mountain foothills). Also present is the pronghorn (anteiope), a grassland animal that requires large
expanses of open space.
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Some of these animats will be displaced by the planned urban land uses atong Briargate-Stapleton corridor,
forcing them 1o retreal to the Black Forest, Lhe mountain foothills, or the plains {pronghorn). The smaller
mammals, including coyotes, will adapt to urban development,

For this Briargate-Stapleton study, CORVUS Environmental Consulting examined available data from
Colorado Parks and Wildlife to determine if there are any known migration routes for elk or other large
mammals, The CPW data confirmed that the study area is part of the known range for a number of game
animals but identified no known migration routes, The game animals identified by CPW were mule deer,
white-tailed deer, black bear, pronghorn, and wild turkey. The CPW data did not include elk in the area,

There does not appear 1o be a need for planned wildlife crossings along the Briargate-Stapleton corridor,
Wildlife movement will become confined to major drainages such as Cottonwood Creek and Sand Creek. At
both locations, roadway bridges wil! be needed for hydraulic reasons, and animals will be able to cross under
the roadway. The higher the clearance provided under these bridges, the more likely they would be to
accommodate wildlife crossing, Small-animat roadkill can be expected in the area due to a relatively high
roadway speed, minimal lighting, and traffic volumes of 30,000 vehicles per day. This is a common
occurrence throughout Coiorado Springs, even on less-traveled streets with less traffic

As noted above, numerous bird species are present in the study area. Most are protected by the Migratory
Bird Treaty Act (MBTA) of 1918, which makes it unlawful to harm these birds, their eggs, or their nests during
the breeding season. The Corvus analysis of CPW indicated that 11 species have breeding areas within the
Briargate-Stapleton study area. These are;

1. Lewis Woodpecker* 7. Northern Harrier
2. Band-taited Pigeon 8 Prairie Falcon
3. Brewer Sparraw e Rufous Hummingbird
4. Brown-capped Rosy Finch 10. Swainson Hawk
5.  Grasshopper Sparrow 11.  Virginia Warbler
6. Lazuli Bunting
* Tl Lewss Wandpecker ss oo i atencd or cndange red b s (he only speues an tins bt deanficd by USIVS s 2 Bird of
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5.5.4 Riparian Species - Senate Bill 40

Enacted in 1969, Colorado SB 40 requires any state agency (usually CDOT) to obtain wildlife certification
when it plans to undertake canstruction “in any stream or its banks or tributaries (CRS Title 33, Article 5,
Protection of Fishing Streams). The purpose of this certification is to identify potential impacts to riparian fish
and wildlife and to avoid, minimize, and mitigate impacts as feasible. SB 40 states:

Itis declared to be the policy of this state that its fish and wildlife resources, and particularly the fishing
waters within the state, are to be protected and preserved from the actions of any state agency to the
end that they are available for all time and withoul change in their existing natural state, except as may
be necessary and appropriate afler due consideration of all faclors involved

No agency of ihe state, referred ta in this arlicle as an "applicanl.” shall obstrucl, damage, diminish,
destroy, change, modify, or vary the nalural existing shape and form of any stream or its banks or
tributaries by any type of construction without first notifying the commission of such planned
construction. Such notice shall be on forms furnished by the commission and shall be submitted not
less than ninely days prior lo the date of the commencement of planned conslruction. The notice shall
include detailed plans and specifications of so much of the project as may or will affecl, as set forth in

this section, any stream. (C0 50 Sl & 3 102 2018

Whether or not SB 40 applies to the Briargate-Stapleton roadway project, Cottonwood Creek and Sand Creek
are the two key locations where impacts to riparian habitat and wildlife should be explored. These are key
{ocations for PMJM assessment, wetland assessment, and floodplain impact evaluation. Any efforts to
protect PMJM habitat and minimize welland impacts will also tend to be beneficia! for riparian species in
general.

5.6 Hazardous Waste and Materials (Environmental Site Assessment)

The Briargate- Stapleton corridor largely traverses undeveloped ranch fand, which does not have past urban
or industrial uses and does not have any former landfills.

A hazmat database records search was performed in January 2021 for a one-mile radius around the
expected Briargate-Stapleton alignment from Black Forest Road to Meridian Road. This records search,
which is a standard component of an Initial Site Assessment (ISA) and included 76 different federal and
state hazardous materials databases, found only one record within the search area. This listing comes from
the CDPHE database of solid waste disposal facilities, Lransfer slations, recyclers, waste lire registrants, and
wasle grease registrants

The listing named Hauling by Sleve, a business located at 7465 Forestgate Drive. The record indicates that
this business involves the transportation of waste tires, This address is south of Briargate-Stapleton and
slightly west of Vollmer Road. Google Maps and the El Paso County Assessor's records confirm that this is
the proprielor’s home residence and not a place of business.

On the basis of this records search, there appear to be no environmental restraints for the Briargate-
Stapleton corridor with regard o hazardous malerials.

5.7 Noise Analysis

Environmental Resources, Mitigation and Permitting

Construction of an arterial roadway in the Briargate-Stapleton corridor will introduce traffic noise in an area
that is relatively quiet. This noise likely will be unwelcome to existing residents in the area, who enjoy the
relative tranquility of the countryside. However, they do live in a planned growth area within a rapidly growing
metropolitan area

Land developers have the option to include berms in their development designs and to locate non-sensitive
land uses near the roadway, rather than build homes lined up right next to it, as often happens Fortunately,
a relatively wide ROW is planned, which will miligale the noise impact because noise levels decline with
increased distance. Faclors that can increase naise include high-speed limits, molarcycles, heavy trucks,
and steep grades that lead to loud braking. As seen in Figure 5.7, the Briargate-Stapleton corridor is
identified as a secondary truck route on EI Paso County's 2016 MTCP Update. Briargate-Stapleton is
expected Lo carry roughly 30,000 vehicles per day in 2045,

= =
3 ; \ Hedgen R 2
i : i
ES H i g L Murphiy R
nla NG § J
= ) =
i H
Shawp R 2 2 - Latigs B
USAF =
Acadomy : Burgess Rd Nes g 3 Scott Rd
e = H
- F §
s
&
Judge Orr Rd
Faleon Hwry
- Janas RO
=
H ;
x
§
£
4
&= Primary Truck Roule &= Secondary Truck Route N % : N - @;‘

Figure 5.7 Excerpt from MTCP - Truck Route Map.

Saree 13 Paso Counry, 2016, Map 16.p 62

WILSON
&COMPANY




Environmental Resources, Mitigation and Permitting .,

The Federal Highway Administration (FHWA) and CDOT have detailed noise analysis and abatement
guidelines involving the use of computer noise madeling, but the Briargate-Stapleton corridor is not expected
to be funded with state or federal highway funds, Because noise barriers are expensive to build, the federal
and state guidelines specify a cost-benefit approach whereby an isofated residence will not qualify for
mitigation, but numerous noise “receptors” close together can meet the cost-effectiveness critetia.

Noise barriers in Colorado are common in urban areas along high-speed, heavily traveled Interstate
highways, where the criteria are met. Noise barriers are relatively rare along city streets. Barriers typically
provide noise reduction benefit for the first row of (closest) receptors and minimal benefit to other receptors
behind them. If a person can see the roadway, that means there is not an intervening obstacle to block the
noise, and the person can likely hear the noise from vehicles that pass by.

The FHWA guidelines for noise modeling {not applicable to this local project) call for the modeling of
receptors within 500 feet of the roadway. Figure 5.8 illustrates this modeling area on an aerial photo of the
corridor. ILis rare for receplors beyond 500 feet from the traveled lane to experience traffic noise levels
exceeding the FHWA/CDOT threshold that triggers analysis of noise barrier feasibility and reasonableness.
The threshold level equates to two people being able to hold an outdoor conversation from six feet apart. If
this cannot happen due 1o traffic noise, that property is considered to be an impacted receptor.

=== Proposed Improvement Corridor

Flgure 5.8 Buffer Area 500 Feet from the Proposed Travel Lanes.
5.8 Air Quality

Air quality in the Pikes Peak region is generally good, and it is presumably even better in the Briargate-
Stapleton corridor due to lack of dense urban development nearby. Vehicle-related emissions of carbon
monoxide resulted in violations of national air quality standards in the 1970s and 1980s, but improved
vehicle technology has eliminated this problem. Today, with a much greater regional population and much

PC
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more vehicle travel, highest recorded carbon monoxide concentrations are about 70 percent lower than they
were ihree decades ago. The primary air pollution concern today is ground-level ozone.

5.8.1 Ozone Pollution

Ground-level ozone (not the atmospheric ozone layer, which protects the planet from solar radiation) is
formed in the atmosphere by various chemical reactions, typically on het, sunny days, and thus elevated
ozone concentrations occur during summer months. The U.S. EPA revised the primary (public health) and
secondaty (public welfare) eight-hour ozone standards from 75 parts per billion to 70 parts per billion,
effeclive on December 28, 2015, The Pikes Peak region has been teetering at the
attainment/nonattainment threshold since that time, so far avoiging a violation,

The region has two ozone monitoring stations: one in Manitou Springs and one at the U.S. Air Force
Academy. Because air heats up and rises on warm days, and the poliution created at lower elevations rises
during the day, both monitoring stations are located at elevations higher than downtown Colorado Springs.

The PPACG is the designated lead air quality management agency for Park, Teller, and El Paso Counties. In
January 2020, PPACG committed to the Ozone Advance Program, a voluntary action plan aimed at raising
public awareness of ozone pollution and taking steps to reduce the precursor pollutants that cause it—
volatile organic compounds (VOCs) and nitrogen oxides (NOx).

Ozone precursor pollutants are emitted by all aspects of urban life, that is, any activity involving the use of
fuels or chemicals, Vehicle use, power plants, paint, and household chemicals are just a few examples, In
northern Colorado, gas and oil production are additional contributors.

Ozone concentrations are worse in Denver, which has a much larger population, but the Pikes Peak Region
has grown steadily by about 100,000 persons per decade since 1990, and more population creates more
ozone pollution. The planned devetopment along the Briargate-Stapleton corridor is part of this ongoing
trend. Local air pollution in the Briargate-Stapleton corridor will increase due to the conversion of vacant
grassland to urban land use. including the motor venhicle use associated with the new land uses. However,
no localized violations of national ambient air quality standards would result.

5.8.2 Fugitive Dust

Although the Pikes Pak Region is in attainment for EPA-regulated particulate matter (including dust) for both
coarse {10 microns or smaller) and fine (2.5 microns or smaller) particulates, statewide regulations from the
CDPHE and El Paso County regulations apply to construction activities that cause a large amount of ground
disturbance,

Section 5.6 of the El Paso County Board of Health Regulations requires a Construction Activity Permit
whenever construction may result in a disturbed area of one or more acres, El Paso County Public Health
issues permits for periods not to exceed six months when the disturbed area will be at least 1 acre but less
than 25 acres. COPHE's Air Quality Control Division issues permits when the disturbed area is 25 acres or
larger. For the Briargate-Stapleton road construction, the disturbed area is expected to be greater than 25
acres and thus requires the CDPHE Construction Air Quality Permit.
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To obtain an air guality permit, which is legally enforceable and revocable, the applicant must submit and
execute a plan to minimize and control fugitive dust emissions that could result from the construction
activity. The dust control plan typically should:

« Indicate what vehicle speed control measures will be in place

» Indicate what iimited disturbed area practices will be in place (explain, phasing, ete.)

o Indicate what revegetation methods will be applied

= Detail mulch application (if applicable)

« Describe compaction methods (specify the location, number, and type of equipment)

s Detail watering times per day ot as needed.

s Indicate frequency of use and location of chemical stabilizers (if applicable).

» Describe how steep slopes will be controlled.

« Detail windbreaks (snow, solid fence, berm, furrows, vegetation, etc.).

» Detail stockpile contrals,

« Indicate plans for establishment and maintenance of temporary construction haul roads

=« Detail control of haul roads (specify control, frequency of cleanups, etc.).

5.8.3 Air Pollution Due to Wildfires

Air pollution can also occur due to wildfires, such as the Black Forest Fire, which burned an estimated
14,280 acres and destroyed over 500 homes in June 2013. This occurred in unincorporated El Paso County,
immediately to the north of the Briargate-Stapleton corridor. Other major wildfires in the region (2002
Hayman Fire, 2012 Waldo Canyon Fire), the state (2020 East Troublesome and Cameron Peak Fires), and
even fires from out of state have occasionally caused significant degradation to air quality in Colorado
Springs. Although these are considered exceptional events, it is foreseeable that similar situations will occur
in the future.

5.9 Wildflowers and Noxious Weeds

Soil disturbance resulting from roadway construction needs to be mitigated to prevent erosion and also to
minimize invasion by noxious weeds. In areas that do not have urban roadside landscaping, revegetation
with native plant species is the standard approach. Native plant species include wildflowers, which can be
desirable for aesthelic reasons, subject to any maintenance constraints. Native species are adapled to local
climatic and soil conditions and do not need ongoing artificial irrigation.

5.9.1 Wildflowers

The Briargate-Stapleton corridor is expected to be developed with local funds and thus would not subject to
federal roadway development requirements. Nevertheless, federal initiatives regarding native plant species
are instructive. Section 130 of the Surface Transportation and Uniform Relocation Assistance Act of 1987
amended 23 U.S.C. 319 by adding a requirement that native wildflower seeds or seedlings or both be
planted as part of any landscaping project undertaken on the federal-aid highway system. At least one-
quarter of one percent of funds expended for a landscaping project must be used to plant native wildflowers
on that project. This provision requires every landscaping project to include the planting of native wildflowers
unless a waiver has been granted. The FHWA Colorado Division Administrator can grant a waiver if the State
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certifies that native wildflowers or seedlings cannot be grown satisfactorily or there is a scarcity of available
planting areas, (FHWA 2021).

Related best vegetation practices also found in 23 U.S.C. 319 address the important, emerging focus on the
encouragement of pollinator habitat, as follows. In cooperation with willing States, the Secretary of the us,
Department of Transportation is instructed to (1) encourage integrated vegetation management practices on
roadsides and other transportation ROWs, inctuding reduced mowing; and (2) encourage the development of
habitat and forage for Monarch butterflies, other native pollinators, and honey bees through plantings of
native forbs and grasses, including noninvasive, native milkweed species that can serve as migratory way
stations for butterflies and facilitate migrations of other pollinators.

The opposite of desirable wildflowers is an infestatian of disturbed soil areas by noxious weeds, Federal law
and Colorado law recognize the ecological and economic harm (damage to agriculture) posed by noxious
weeds. Under Colarado law, it is ultimately the responsibility of all landowners (o employ methods and
strategies to manage noxious weeds found on their property. This applies to both the public and private
sectors, Roadways are well-known corridors for the spread of noxious weed seeds as the result of vehicles
passing through

5.9.2 Noxious Weeds

Agricultural agencies at the federal, state, and even county levels have developed lists of specific weed
species that need to be eradicated. Typically, these lists have three levels, A, B, and C. In El Paso County’s
Weed Management Plan (2017, p.4):
« "List A" identifies rare noxious weed species that are subject to eradication wherever detected
statewide in order to protect neighboring lands and the state as a whole

« “List B" identifies noxious weed species with discrete statewide distributions that are subject to
eradication, containment, or suppression in portions of the state designaled by the commissioner in
order to stop the continued spread of these species.

= 'List C" identifies widespread and well-established noxious weed species for which control is
recommended but not required by the state, although local governing bodies may require
management.

This noxious weed list, last updated in 2018, is available through El Paso County or the Colorado
Department of Agriculture. The County lists 32 noxious weed species, as summarized in Table 5.1.

The Briargate-Stapleton corridor has not been surveyed to identily existing including
and noxious weeds, Both are likely present 1o a limited degree. Causal observation via Google Maps (driver's
view) clearly shows extensive infestation of C-listed common mullein at both ends of the study corridor.

During construction, noxious weed management efforts can be undertaken, and the inclusion of wildflower
seeds as part of the native species revegetation can be considered.
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"CTList(4)

Cypress spurge Absinth wormwood Common mullein

Dyer's woad Bouncingbet Downy brome / Chealgrass
Giant, & i Bull thisile Field bindweed

Myrtle spurge Canada thistle Poison hemlock

Orange hawkweed Chinese clematis

Purple loosestrife Common teasel

Dalmatian toadflax

Diffuse knapweed

Hoary cress (whitetop)

Houndstongue

Leafy spurge.

Musk thistle

Perennial pepperweed

Russian knapweed

Russian olive

Scentless chamomile

Scotch thistle

Spotted knapweed

Tamarisk (Salt cedar)

Yellow loadflax

Sanree: Tt frems E1 Paen Connty, Y Srraces Dopas Timane, Ao Weeds And Contral
Methods, updated 2018, hitps:, i elpasaco comy/wp-content/uploads, Division-
i f Noxious-Weed-CantrotBook pdf.
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6 Conceptual Roadway Design
6.1 Corridor Preservation Basls

As part of the corridor study, concept-level ptan and profile design was completed as the basis for the
identification of ROW requirements and for the development of conceptual cost estimates. The plan and
profile design are based on an ultimate four-ane configuration of Briargate=Stapleton As part of the
process of the plan and profile development, conceptual earthwork cross sections were developed and used
as a basis for determining the need for retaining walls and/or additional ROW slope easements.

6.2 Alignment

As discussed in Section 3.1.5, the southern proposed alternative was selected as the recommended
horizontal alignment. With no current vertical alignment in place, the proposed profile was designed to meet
City of Colorado Springs criteria for grade and matched with existing grades at proposed intersection
locations at Black Forest Road, Vollmer Road, and Towner Avenue to Meridian Road. Although the corridor is
under El Paso County jurisdiction, the City's design criteria was used because it requires a more conservative
design.

6.3 Plan and Proflie

The conceptual plan and profile design for the interim four-lane principal arterial section is included as
Appendix A. ROW has been confirmed and will require a 168’ corridor to meet the requirements of the City
and the County throughout the life of the corridor. Parcel limits are shown to provide a preliminary
understanding of proposed ROW. Required future ROW limits are indicated on the plan views by virtue of toe
of slope limits and retaining wall jocations.

6.4 Phasing

Major corridor funding does not often become available in lump sum packages. To help facilitate
implementation as funding does become available, the corridor improvements are broken into standalone
phases, in which distinct improvement packages are proposed.

The following describes each phase and the proposed improvements. The bases for the estimated costs for
each phase are detailed in Section 6.3.1. Initial Phase is the first priority for final design and construction
when funding becomes available

6.4.1 Initial Phase

Due to the forecasted traffic volumes in this area, it is recommended to use a hybrid of EPC's urban and
rural Principal Arterial sections and the COS Principal Arterial section.

As a result of lower i volumes imr ly upon construction, it becomes more financially viable
to construct only half of the roadway during initial construction. In the Initial Phase, a two-lane roadway,
made up of the westbound lanes of the Interim Phase Section, as shown in Figure 7.1, would be striped to
allow for travel in both directions.
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Figure 6.1 Initlal Hybrid Sectlon
6.4.2 Interim Phase

As development occurs, the Briargate-Stapleton roadway can grow to meet development demands. The
interim phase, as shown in Figure 7.2, will more closely resemble an EPC typical section with a 28' raised
median to allow for double left-turn lanes, inside curb and gutter, a 4' inside shoulder, two 12" thru lanes in
each direction, an 8' outside shoulder, and graded ditches for drainage. Additionally, a 12' bike trail would be
included on the edge of the ROW. This bike path would be from the si k by a dedi d utility
corridor.
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Figure 6.2 Interim Hybrid Section
6.4.3 Ultimate Phase

The ultimate phase cross section, as shown in Figure 7.3, will more closely resemble the City of Colorado
Springs typical section with 11' thru lanes in each direction and a &' outside shoulder. In this phase, the
outer edge will be defined by a curb. The &' outside shoulder provides a shared facility for bicycles, and a 6'
detached sidewalk ensures increased pedestrian safety. This phase will require the removal of 8 feet of
previously constructed pavement from each side of the roadway.
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Figure 6.3 Ultimate Hybrid Section
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Conceptual Roadway Design

6.5 Opinion of Probable Costs

6.5.1 Estimated Costs

The Briargate-Stapleton corridor study identified overall project safety, geometry, and capacity to improve the
corridor. The planning level cost estimate for Initial improvements is approximately $52.9M, and
approximately an additional $40.7M to upgrade the roadway to the interim phase section. To upgrade the
interim phase section to the ultimate phase section is approximately $28M. Phased construction is
eslimated to be approximately $121.6M.

There is an economy of scale. The planning level estimate for immediately constructing the Interim phase
section is $88.9M, a savings of $4.7M over the phased approach to achieve the same cross section,
Similarly, constructing the Ultimate phase section without other phases is estimated at approximately $86M,
a savings of $35.6M over the phased approach. The cost estimate for the Ultimate build-out is included in
the table below; the remaining estimates are included in Appendix E Cost Estimates.

1. Phased Opinion of Probable

. hembo. | tem Description Unit' | Unit | Quanmity' | ¢
202-00240 Rem Asphall Mat (Planning) 8y $2.60 54,000 $140.400
203-.00060 Embankment Malerial (CIP} cy $17.00 412,500 $7,012,500
304-06000 ABC (CL 6) TON $29.00 107,000 $3,103,000
403-34721 HMA (Gr SX) (75) (PG 58-28) TON $93.00 79,000 $7,347,000
B606-00301 Guardrall Type 3 (6-3) LF $37.00 6,000 $222,000
606-00910 Guardrail Type 9 (Style CA) LF $110.00 800 $66,000
608-00000 | Concrele Sidewalk sY $85.00 57,600 £4,896,000
609-21010 | Curb and Gulter Type 2 I-B LF $36.00 60,500 $2,178,000
608-21020 | Curb and Gulter Type 2 II-B LF $35.00 60,500 $2117,500
610-00026 | Median Cover (8 In Pallern Conc) SF $12.00 64,800 $777.600
£613-10000 Winng LSUM | $75.00000 2 $150,000
613-13000 Luminaire (LED) {Special) EACH $1,700.00 8 $13,600
614-70150 Pedestnan Sig Face (16) (Counldown | EACH $670.00 16 510.720
614-70336 Traffic Signal Face {12-12-12) EACH $890.00 30 $26.700
614-70560 | Traffic Signa! Face (12-12-12-12-12) | EACH $1,400.00 10 $14,000
614-72860 Pedustrian Push Butlon EACH $840.00 16 $13,440
614-72886 inlersection Detect System (Camera) | EACH $7,500.00 8 $60.000
614-81150 Signal-Light Pole Steel EACH $21,000.00 8 $168.000
614-84000 | Traffic Signal Pedeslrian Pole Steel EACH 3,300.00 i6 $52.800
614-86240 Controtler (Type 170) EACH 7.100,00 2 $14,200

Tablo 80Pt IIZI ati _u_ _w( 9

tembo. | ttemDescription [Unk | Unftcost Cost
900- Bridge SF $150.00 7,500 $1,125,000
900- Drainage (eslimale by project team) LSUM | $13,920,000,00 | 1 $13,920.000
900- Wall SF $80.00 12,000 £960,000
ITEM COST SUBTOTAL: $44,388,000
£13,317.000,00

Mahiiization

357,705,000
£5.771 000

Utilities

56,000

Right-ol-Way

$4iAE060]

Force Account Provision

SETT3I000]

$15.583.000

§5.77 L.000!

S1A55.000

Design Fee 10%
Enviranmental Clearance

Fee 2%

Construction Engineering 10%

55.774.000]

FEE SUBTOTAL

TOTAL PROGRAM COST

* The desyen upan which this epinion of the probable cost was based 1s highly canceptual As a result, we recammend that a 30%

Lontingency be used i cover add eonal wste

Nitee: Costs highlighted in gray arc peicentages apphied o the Item Cost wirh Contingency Subrotal All values are 1ounded to

the neasest STHON

6.5.2 Basis of Costs

Unit costs and contingencies used to estimate Briargate-Stapleton improvement costs were derived from
CDOT cost data for recent local highway projects. Quantities were calculated from concept level design
drawings (plans and profiles) for Initial, Interim, and Ultimate Phases, as applicable.
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7 Public Process

7.1 Project Website

A full-function website was developed for the project {go to: Lot i = P for
Mobility). The scrolling Home Page (see Figure 7.1) begins with a Welcome and Project News banner that

includes links to frequently visited site Features. The website includes: a Project Overview, a library of Project
Resources and a Questions & Answers posting (see Flgure 7.2). Public and stakeholder input is facilitated by

both an interactive Comment Map (see Figure 7.3) and an online Comment Form (see Flgure 7.4)

BRIARGATE-STAPLETON

Project tar Mobiliy

| WELCOME PROJECT
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Yéalcorma 1 the project page 'o 1he Biiargate Sispleton Parnng 1
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ity 1np and fo0d0aek regandies covadder praservetion
s ngamant e (uture mproe: B

= b

e SepLaten an @
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‘ ol plmwie phase only Furding tor coundor
| It a A N 81 Eadh w01t

Figure 7.1 Project Webslte - Front Page Banner

Frequently Asked Questions

Q WHAT DO YOU MEAN BY IMPROVEMENTS? IS THERE A LIST OF POSSIBLE
IMPROVEMENTS?

Q WHAT HAPPENS AFTER THE STUDIES ARE COMPLETE?

Ir5 Care o Brotamiat ~n Blan yma 1m0 dciese biamsgemen Plan

Figure 7.2 Webslte Frequently Q&A Posting

e T
e

===
& Baargate Algrment
s sem
Ergetny
P
Indian Wess
B s

Click on w lacatian on the map aml Al oul tha pop-is form (0 8dd you commant

l

Bl Sapioion Esuws
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Flgure 7.4 Website Comment Form
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Public Process

7.2 Virtual Public Open House

A 360-visualization application was used to create an online, hands-on Public Open House experience

(go to: Mirtupl Public Goen House). The virtual platform allowed users to pan through a 3-D meeting room to
topic area stations and then pull-up and view topical exhibits, as illustrated by the sampling below. The
public comment period extended from April 2021 through May 2021. The meeting remains open to view,

FHUJECT
OVENVIEW

Virtual Open House

TYPICAL
ROADWAY
SECTIONS

ROADWAY
ALIGNMENT

Figure 7.5 Virtual Public Open House - Alignment & Typical Sections
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l‘u,gc !! (0 ! iu ﬁ

AGCESS
MANAGEMENT

Figure 7.6 Virtual Public Open House - Access & Environmental Considerations

Briargate Parkway - Stapleton Road Corridor Study

ENVIRONMENTAL CONSIDERATIONS Q @
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Flgure 7.7 Virtual Public Open House - Floodplains Exhibit
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7.3 Stakeholder Coordination

Three agency stakeholder virtual meetings were held (2/19/2020, 3/25/2020 and 4/08/2020) to
coordinate integration of EI Paso County (County) and City of Colorado Springs (City) engineering design
criteria, access spacing criteria, and development approvals into planning for the corridor. A separate
developer stakeholder meeting was held (11/10/2020) to review the proposed alignment, hybrid
(County/City) typical section (County/City) as well as planning for pedestrian/bicycle accommodations,
Colorado Springs Utilities was also included in this meeting as a “developer” of a proposed gas line
extension. Copies of presentation slides or materials for each of the four stakeholder meetings are included
in Appendix F.

7.4 Corrldor Preservation Plan Adoption

The Briargate Parkway-Stapleton Road Corridor Preservation Plan (CPP) will be presented to the Highway
Advisory Committee and the Board of County Commissioners for review and approval. The County utilizes a
two-step process whereby review and approval by the Highway Advisory Committee (HAC) will precede review
and adoption of the CPP by the Board of County Commissioners. Following adoption of the CPP, the El Paso
County Master Plan will be amended to include the CPP and the assaciated Access Control Plan,

7.4 Access Control Plan Intergovernmental Agreement Execution

it is the intent of the County to ensure that the Access Control Plan will be enforced equally throughout the
corridor, Because there is potential for portions of the corridor to be annexed into the City of Colorado
Springs, an Intergovernmental Agreement (IGA) to enforce the Access Control Plan was prepared as part of
the was prepared as a part of the CPP. The IGA will be executed by the City and the County upon adoption of
the CPP and ACP by El Paso County. Although the City will not adopt the CPP, City staff has been engaged in
the study throughout the planning process and provided input and concurrence on the final alignment, ACP,
and hybrid typical section for the corridor as well as planning for pedestrian/bicycle accommodations. The
final Access Contral Plan 1GA that were developed collaboratively by the county and City are included as
Appendix D.

7.5 Summary of Public Comments .

The Briargate Parkway-Stapleton Road Corridor Study website included two optional formats for public
comment. A standard online comment form as well as location-based comment map comprise two available
comment options. Links to each option are provided on the website Welcome Page as well as on each review
comment option opportunity page, €.g.. on the instructions/link page for the Virtual Public Open House. Full
detail of the public comments received that were and the responses that were provided are included in
Appendix F.

30

WILSON
&COMPANY




8 References

Colorado Depanmenl of Transpor(a!lon n.d. Onfine Traffic Information System (OTIS) (L\J/|SF:VS szo Erln\:angeredcar;d T:re}a:lened Wildlife Species and Planks Rewsed Critical Habitat for Preble's
4 et leadow umplng louse in Colorado:
Fhet

4t Widsns e

penbii

El Paso County. 2017. Noxious Weed A Plan. it
comtentiurieh i E niergnroniint. Driiein Wit

Dalove e e e g o I

L lEAsone combe-enntentiin:

Federal Highway Administration, U.S. Department of Transportation. 2008. Manual on Uniform Traffic Control
Devices (MUTCD). Revised, Washlngton DC: FHWA, 2012

Bittpre ol Thansy et sy i

Felsburg Holt & Ullevig. 2016. E! Paso Counly 2016 Major Transportation Corridors Plan Colorado Spnngs Cco:
El Paso County Department of Public Works. [Hion coubdie e e plims aen comirin o by

FEMA 2021. “Federal Emergency Management Agency Flood Map Service Center — Producls for
Unlncorpcrated El Paso County.”

i s goyporaliue

“hddrase

FHWA. 2021. “Environmental Toolkit: Roadside Use of Native Planls "

il Yovany sevarantmand s dal arvlie tapceior

AGVSIEMETORISISe USHhRamMGMY dusd 1 Eans

Pedersen, N. J, and D, R Samdahl. 1982, Nalional Cooperative Highway Research Program (NCHRP) Report
255, Highway Traffc Data for Urbanized Area Pra]ect Planning and Design. Washinglon, DC: National Academies
Press, ftig Asgehammnos s in il mchip?

Transpurtallon Research Board 2014, National Cooperative Highway Research Program (NCHRP) Report 765,
Ivtical Travel Fo ing App hes for Project- Level Planning and Design. Washinglon, DC. National
Press, hilps etk nar odildew

Acad

Transportation Research Board. 2010, Highway Capacity Manual (HCM2010), 5th edition. National Academies
Press: Washington, DC

Transportation Research Board. 2016. Highway Capacity Manual, Sixth Edition: A Guide for Multimodal Mobility
Analysis (HCM6), National Academies Press: Washington, DC.

USACE, 2021 “U S, Army Corps of Englneers Summary of lhe 2021 Natlonwu:le Permils "

hulpecitjeace conlenidm pelepes il IE7 1coli7!

USDA, 2017. *2017 Census of Agriculture Cuumy Profle
i s nvss Usda oo catiansiAnCanst a0l

dr

| Paso Cuunly

Resoyrcis

USDA, NRCS 2021. *Soil Data Access (SDA) Prime and Other Important Farmlands database.
Bt reg psay anointemet TSE BDCUHIENT S nnsorad 1338523 bl

WILSON (
- . 31 &COMPANY

PBEW



El Paso County, Colorado
October 2021

Appendix A
Conceptual Plan and Profile
Briargate Parkway/Stapleton Road Corridor Study
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List of Acronyms and Definitions

Acronym/ Term/ Phrase
AM

ADT

AWDT

AWSC

CDOT

Gap in Traffic

HCM

Lane

Definition

Refers to the morning weekday peak traffic period, which
includes primarily work and school trips.

Average Daily Traffic: The amount of vehicular traffic that
crosses an imaginary line across a roadway in a 24-hour period.
ADT information typically includes both directions of vehicle
travel (if on a two-way street).).

Average Weekday Daily Traffic: When the term ADT is used
specifically to mean typical weekday traffic, it is often called
AWDT.

All-Way Stop Controlled: All intersection approaches are
controlled by STOP signs.

Colorado Department of Transportation: CDOT has
jurisdiction over Colorado’s State Highway System, including
facilities within the project study area.

A gap in traffic is the space between vehicles approaching the
pedestrian crossing. Gaps are typically measured in seconds, not
distance, as it is the length of the gap in time in which a
pedesttian must be able to cross the street. A directional gap is
the gap between vehicles approaching in a single direction. A
directional gap can be measured between vehicles in a single lane,
or between vehicles approaching in the same direction but in
different lanes on a multi-lane approach. If there is no median
refuge at the crossing, a pedestrian will need to find an acceptable
gap in traffic approaching from two directions at once. This is
much more challenging than finding a gap in each approach
direction separately.

Highway Capacity Manual: A publication of the U.S.
Transportation Research Board of the National Academies of
Science. It contains concepts, guidelines, and computational
procedures for computing the capacity and quality of service of
various highway facilities, including freeways, highways, arterial
roads, roundabouts, signalized and unsignalized intersections,
rural highways, and the effects of mass transit, pedestrians, and
bicycles on the petformance of these systems. The Highway
Capacity Manual, Siscth Edition: A Guide for Multimodal Mobility
Analysis (HCMG) was used as part of this study.

A portion of the roadway surface designated for motor vehicle
travel, typically in a single direction, that is delineated by
pavement marking stripes. Types of lanes include: “through
lanes” for travel along the length of the roadway, often through
intersections; “turn lanes,” which are typically on intersection
approaches and provide space for left- or right-turning motofists;
“bike lanes,” which are designated for bicycle travel in the same
ditection as the automobile travel, are typically narrower than
vehicle lanes, and are usually located along the outside edges of
the roadway.
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LT

LOS

MPO

NCRHP

NB

OTIS)

PPACG

PM
RIRO
ROW
RT
(SB)

Through/Right Turn

TWSC

Turning-Movement Counts

Left Turn: Refers to traffic that turns left at an intersection,
often using a designated left-turn lane and sometimes afforded a
dedicated left-turn phase in traffic signal timing,

Level of Service: A qualitative measure used to relate the quality
of traffic service. LOS is used to analyzc highways by catcgorizing
traffic flow and assigning quality levels of traffic based on
performance measure like speed, density, etc.

Metropolitan Planning Organization: A federally mandated
and federally funded transportation policy-making organization
that is composed of representatives from local government and
governmental transportation authorities. MPOs were introduced
by the Federal-Aid Highway Act of 1962, which required the
formation of an MPO for any urbanized area with more than
50,000 residents.

National Cooperative Highway Research Program: A forum
for coordinated and collaborative research, addressing issues
integral to the state Departments of Transportation and
transportation professionals at all levels of government and the
private sector.

Northbound: Refers to traffic flowing from the south toward the
north, and the lanes that carty such traffic.

Online Transportation Information System: A publicly
available website maintained by the Colorado Department of
Transportation, providing information on current and projected
traffic volumes, state highway attributes, summary roadway
statistics, demographics, and geographic data. It was used in this
study as a data source for historical trends-based annual and 20-
year traffic growth factors.

Pikes Peak Area Council of Governments: A voluntary
organization of municipal and county governments serving as the
federally mandated Metropolitan Planning Organization serving
El Paso County, Park County, Teller County, Alma, Calhan,
Colorado Springs, Cripple Creek, Fairplay, Fountain, Green
Mountain Falls, Manitou Springs, Monument, Palmer Lake,
Ramah, Victor, and Woodland Park.

Refers to the afternoon/evening weekday peak traffic period,
which includes work trips plus other trip types.
Right-In/Right-Out

Right-of Way

Right Turn: Refers to traffic that turns right at an intersection,
sometimes using a designated right-turn lane.

Southbound: Refers to traffic flowing from the north toward the
south, and the lanes that carry such traffic.

Refers to traffic (and the lane that carties it) at an intersection that
is continuing forward straight through without turning, together
with traffic that turns right at the intersection.

Two-Way Stop Controlled: Cross street minor approaches are
controlled by STOP signs.

Traffic counts for a given time interval that specify how many
vehicles turn left or right, as well as counting vehicles that
proceed straight forward through the intersection.

El Paso County Department of Public Works

PC Report Packet
Page 82 of 476



Appendix B - Traffic Report

V/C Ratio Volume-to-Capacity Ratio: Measures roadway level of
congestion, or degree of saturation, by dividing the existing or
future volume of traffic by the capacity of roadway.

VPD Vehicles Per Day

Vehicle Queue A line of stopped vehicles in a single travel lane, commonly
caused by traffic control at an intersection.

WB Westbound: Refers to one-way traffic flowing from the east to

the west (e.g., from Colorado Springs toward Manitou Springs),
and the lanes that catry such traffic.
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Introduction

1.0 Introduction
1.1 Background

The Briargate Parkway-Stapleton Road corridor is an integral part of a larger transportation system in the
Pikes Peak Region. The full 14-mile-long corridor will ultimately connect 1-25 to US Highway 24 on the north
side of the greater Colorado Springs area as shown in Figute 1.1. The 5.5-mile-long project corridor for the
Briargate-Stapleton Traffic Study extends from Meridian Road on the east to Black Forest Road on the west.
The project corridor is mostly undeveloped at this time, with some portions containing existing roadways of
vatious types and phases of construction associated with adjacent development, most notably a nearly
one-mile-long segment west of Meridian Road. There is, however, a significant amount of development
occurring in this rapidly growing area of El Paso County.

1.1.1 Purpose and Objectives

The El Paso County 2016 Major Transportation Corridors Plan (2016 MTCP) identifies the ultimate need for a
four-lane section throughout the Briargate Parkway—Stapleton Road project corridor both to meet forecasted
travel demand and to fulfill broader county system and connectivity needs. The 2016 MTCP also includes
specific recommendations regarding functional classification, tauspuortation modes, and other uses for the
Briargate-Stapleton corridor. The 2016 MTCP identifies the Briargate Parkway—Stapleton Road project
corridor as a principal arterial from the eastern city limits of Colorado Springs (Black Forest Road) to Judge
Orr Road (southeast of US 24). Additional mobility provisions that are necessary, such as bike routes,
pedestrian accommodations, and public transit, arc also identified for the corridor by the 2016 MTCP. This
study was undertaken to confirm and ensure the appropriate spacing of proposed development access along
the corridor to maintam operational tunctionality appropriate for the corridor’s functional classification.

The Briargate-Stapleton Traffic Study is a component of the Briargate Parkway—Stapleton Road Cortidor
Preservation Plan. The purpose of the study is to evaluate existing and future (2045) traffic operations along
the roadway, to confirm the proposed number of travel lanes and intersection traffic controls shown in the
conceptual design plans, and to devlelop conceptual design for the full corridor. To addtess this overarching
purpose, this study includes: an evaluation of cutrent corridor traffic operations, forecasts of 2045 traffic
volumes, an evaluation of traffic operations for the forecasted 2045 conditions, and a confirmation of the
feasibility of the planned intersection spacing and access restrictions (e.g., full-access, right-in/right-out
(RIRO) only access).
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1.1.2 Methodology and Assumptions

Software Packages

Synchro version 11 software, implementing the Transportation Research Board’s Highway Capacity Manual,
Sixth Edition: A Guide for Multimodal Mobility Analysis (HCM6, 2016) delay and Level of Service (LOS)
evaluation criteria, was used to perform the traffic operations analysis. Travel demand forecasts were
developed using the Pikes Peak Area Council of Governments (PPACG) travel model as a foundation. Full
and partial runs of the PPACG travel model and analysis of model inputs and outputs were performed using
a PTV Group VISUM version 18 software platform per PPACG model use guidance.

Analysis Area

The analysis area includes the full project corridor extending from Black Forest Road to Meridian Road.
Intersection traffic volume forccasts were preparcd valy for existing aud propused intersections along the
project cotridor. Existing average daily traffic (ADT) volume counts were collected for a larger area, which
included Meridian Road, Woodmen Road, Briargate Patkway (west of Black Forest Road), and Volimer Road,
to support travel demand model validation and adjustment of 2045 traffic forecasts.

Travel Demand Forecasts

The current PPACG VISUM version 18 travel model was used to develop travel demand forecasts for the
Briargate Parkway—Stapleton Road corridor study area. Full model scenarios for a 2020 base year and 2045
planning horizon were run for each of these scenarios. Raw traffic assignment volumes produced by the
model were adjusted using modeled percent growth and absolute growth in traffic flows between the 2020
and 2045 model scenarios, together with observed traffic count data for 2020, as input. Adjustments to base
raw assignment volumes were made in accordance with industry standard guidance.! Adjusted assignment

3

results for 2050 were post-processed to generate balanced peak period intersection turning movements as
input to the Synchro-based analyses.

Intersection Analysis

The traffic operations analysis addressed unsignalized and signalized intersection operations using the
procedures and methodologies contained in the HCMG6 for weekday AM and PM peak hour traffic
operations. Study intersection operations were evaluated using LOS and queue length calculations as analyzed
in the Synchro version 11 software.

To measure and describe the operational status of the local roadway network and corresponding
Intersections, transportation engineers and planners commonly use the LOS grading system. LOS is a
description of an intersection’s operation, ranging from a LOS A (indicating free flow traffic conditions with
little or no delay) to a LOS F (representing oversaturated conditions where traffic flows exceed design
capacity, resulting in long queues and delays).

Signalized Intersections
At signalized intersections, traffic conditions were evaluated using procedures and methodologies contained
in the HCM6. The operational analysis uses various intersection characteristics (such as traffic volumes, lane

! NCHRP Report 255 — Highway Traffic Data for Urbanized Arca Project Planning and Design, 1982; NCHRP Report
765 — Analytical Travel Forecasting Approaches for Project-Level Planning and Design, 2014.
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geometry, and signal phasing) to estimate the intersection’s volume-to-capacity (v/c) ratio. For signalized
intersections, the HCMG defines the LOS as the average delay per vehicle for the overall intersection.
Table 1.1 summarizes the relationship between delay and LOS for signalized intersections.

I Table 1.1. LOS Criteria for Signalized Intersections
Levelof 1 Control Delay

Senvice J Interpretation | (seconds/vehicle)

A Progression is extremely favorable, and most vehicles arrive during the green phase. <10
Most vehicles do not stop at all. Short cycle lengths may contribute to low delay. -

B Good progression, short cycle lengths, or both. More vchicles stop than with LOS A. >10-20
Fair progression, Jonger cycle lengths, or both. The number of vchicles stopping is _

C ot - . . >20 - 35
significant, though many still pass through without stopping.
TLonger delays result from some combination of unfavorable progression, long cycle e

. i . >35-55

lengths, or high v/c ratios. Many vchicles stop.

E High dclay values generally indicate poor progression, long cycle lengths, and high v/c ~35_ 80

ratios. Individual cycle failures are frequent occurrences.

This level often occurs with oversaturation when artival flow rates exceed the capacity
F of the intersection. Poor progression and long cycle lengths may be major >80
contributing factors to such dclays.

Source: Transportation Research Board, Highway Capacity Manual, 61h Edition: A Guide for Multimodal Mobility Analysis, 2010, 19-2.

Unsignalized intersections

For unsignalized (all-way stop-controlled [AWSC] and two-way stop-controlled [TWSC]) intersections, the
HCMG6 was utilized. With this methodology, operations are defined by the average control delay per vehicle
(measured in seconds) for each stop-controlled movement. The method incorporates delay associated with
deceleration, acceleration, stopping, and moving up in the queue. For AWSC intersections, the HCM6 defines
the LOS as the average delay per vehicle for the overall intersection. For TWSC intersections, 1.OS is
reported for the approach with the highest average delay/vehicle. Table 1.2 summarizes the relationship
between delay and 1.OS for unsignalized intersections.

Table 1.2. LOS Criteria for Unsignalized lnterseéﬁ;hs

Level of . Control Delay
Sernvice | __ Interpretation . (seconds/vehicle)
A Litde or no dclay 0-10
B Short traffic delays >10-15
C Avecrage traffic delays >15-25
Long traffic delays >25-35
E Very long traffic delays >35-50
When demand volume exceeds the capacity of the lanc, extreme delays will be
F encountered with queuing that may cause severe congestion affecting other traffic =50
movements in the intersection. This condition usually warrants improving the
intersection.

Source: Transportation Research Board, Highway Capacity Manual, 61h Edition: A Guiide for Multimodal Mobility Analysis, 2010, 18-6.
Note: For TWSC intersections, level of service is determined by the control delay for cach minor movement; LOS is not defined
for the overall intersection.
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2.0 EXISTING CONDITIONS
2.1 Roadway Classification

Although the study corridor extends approximately 5.5 miles, from Black Forest Road to Meridian Road,
approximately 4.3 miles of the corridor has not yet been constructed. The sections that have been built are
not consistent with the proposed roadway classification and use. Existing Briargate Parkway extends from the
west at [nterstate 25 and currently ends approximately one mile west of Black Forest Road. Through the
Wolf Ridge development, Briargate Parkway is a 4-lane divided section with curb and gutter and a 30" raised
median. In this area, 160" of right-of-way (ROW) has been set aside for the roadway. Another portion of
Briargate Parkway currently exists as about 0.2 miles of two-lane, 24'-wide asphalt roadway extending east
from Black Forest Road. The ROW indicates that 120" has been set aside for this corridor. Similarly, from the
east, Stapleton Drive/Road exists for about 1.0 mile as a two-lane, 24'-wide asphalt roadway from Meridian
Road to west of Towner Avenue. ROW that has been set aside in this area varies from 120' to 160". East of
the project, Stapleton Drive/Road is a two-lane section with open drainage and an intermittent painted
median.

2.2 Existing Traffic and Roadway Conditions

Available traffic count data was assembled for use in this traffic analysis for the Briargate-Stapleton Corridor
Study from sources including the Colorado Department of Transportation (CDOT) traffic statistics database,
the PPACG, and both El Paso County and the City of Colorado Springs (traffic count data and recent
development traffic impact studies). Count data from these sources included: weekday peak period turning-
movement counts, 48-hour counts, hourly counts, and adjusted average daily traffic (ADT) counts. Additional
peak hour intersection turning-movement counts were collected at five existing intersections. Directional
counts were also conducted hourly at five locations on Stapleton Drive (east of the project corridor),
Meridian Road (north and south of the project corridor), Vollmer Road, and Black Forest Road (south of the
proposed alignment) in August 2021. Figure 2.1 shows the existing weekday AM and PM peak hour
intersection turning—movement counts. Figure 2.2 shows the existing lane geometry and traffic control at the

Ja R Py T P | Aas AT
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2.3 Traffic Operations

The LOS and delay measures shown in Table 2.1 are for 2021 existing traffic volumes, roadway geometry,
and traffic control. The results show that all the analyzed intersections currently operate at LOS C or better.
The Synchro LOS outputs are included in Attachment B.

Table 2.1. 2021 EX|st|ng Condltlons Traffic Operations Summary

! 2 LOS/DeIay [in seconds/vehicle] (Critical Movement)
Control Intersection ' ~ AM Peak Hour ] PM Peak Hour
TWSC | Briargate Parkway & Black Forest Road b/ 12.3 (WB Approach) b / 13.6 (WB Approach)
AWSC | Stapleton Road & Towner Avenue A/96 A /84
TWSC | Stapleton Road & Prairic Dove Drive b / 13.4 (SB Approach) b / 11.2 (SB Approach)
TWSC | Stapleton Road & Liberty Grove Dtive b /149 SBLT) b/ 115 (B LT)
Signal Stapleton Road & Meridian Road C /286 B /190
El Paso County Department of Public Works 5
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3.0 TRAVEL DEMAND FORECASTS
3.1 Methodology

Forecasts for 2045 total traffic volumes were developed using a synthesis of historic trends-based methods
and regional travel model-based methods that incorporated estimates of development site-generated traffic in

a consistent mannetr.

The PPACG 2045 fiscally constrained RTP model was used to develop future ADT volume forecasts along
the corridor. The model scenario is coded with four lanes east of Black Forest Road and six lanes west of
Black Forest Road. The model results were used in conjunction with traffic studies for other projects within
the area to develop intersection peak hour turning-movement traffic volumes. Reference studies included the
Black Forest Road Widening Project Traffic Impact Study (February 2020) and traffic impact studies
completed for Wolf Ranch, The Ranch, Sterling Ranch, Highland Park, and Eagle Rising developments.

3.2 2045 Traffic Forecasts

The traffic impact study included in the City of Colorado Springs Black Forest Road Corridor Study and
traffic impact study submittals for the adjacent existing and proposed developments were used to estimate
development traffic not included in 2045 regional forecasts. Trends-based 20-year growth factors for US 24,
the closest state highway facility, were also obtained from the CDOT Online Traffic Information System
(OTTIS) database. The average 25-year growth factor was calculated from this data for the corridor segments
of interest and was determined to be 1.6. The collected traffic count data is included as Attachment A.

The PPACG model and industry-standard adjustment procedures were used, as shown in Table 3.1, to
calculate unadjusted 2045 forecasts and growth rates. Calculated growth factors were compared, balanced,
and applied to 2021 intersection volumes to calculate 2045 total traffic intersection volumes.

Figure 3.1 shows PPACG travel model raw assignment volumes for the 2020 base year model scenatio, and
Figure 3.2 shows raw assignment volume for the adopted 2045 PPACG Regional Transportation Plan model

scenatio.

Figure 3.3 shows the adjusted, forecasted 2045 ADT volumes along the cottidor, which range from 16,000
vehicles per day (vpd) west of Meridian Road, at the east end of the study limits, to 25,000 vpd east of Black
Forest Road, at the west end of the study limits.
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)21 Forecast Background Traffic Growth Rate Calculations

ADT VOLUMES ‘

Ground Count Volumes PPACG Model Volumes Difference % Difference ZA(\)?ESA{%C%'
SEGMENT LOCATION Year Count | Adj. Count | 2020 2040 2045 | 2020 vs Count | % Difference 2002(())U\r/151 2045vs 2020 |  Volume
BLACK FOREST ROAD
Black Forest Road North of Briargate Parkway 2021* 4,000 4,000 4,200 8,000 8,250 200 5% 105% 196% 8,450
Black Forest Road South of Briargate Parkway 2021 | 15,000 15,000 | 15,000 | 33,800 35,000 0 0% 100% 233% 35,000
BLACK FOREST ROAD AVERAGE 9,500 9,500 9,600 | 20,800 | 21,625 100 3% 103% 215% 21,725
TOWNER AVENUE
Towner Avenue North of Stapleton Drive 2021* 4,275 4,275 100 225 310 -4175 98% 2% 310% 2,398
TOWNER AVENUE AVERAGE 4,275 4,275 100 225 310 -4,175 98% 2% 310% 2,398
STAPLETON DRIVE
Stapleton Drive East of Towner Avenue 2021 3,500 3,500 500 13,500 14,000 -3,000 86% 14% 2,800% 15,250
Stapleton Drive West of Meridian Road 2021* | 6,250 6,250 1,700 | 14,500 15,000 -4,550 73% 27% 882% 19,050
Stapleton Drive East of Meridian Road 2021 8,900 8,900 4,800 | 15,400 16,000 -4,100 46% 54% 333% 19,500
STAPLETON DRIVE AVERAGE 6,217 6,217 2,333 14,467 15,000 -3,883 68% 32% 1,339% 17,933
MERIDIAN ROAD
Norih of Stapleton Drive 2021 8,000 8,000 8,000 | 12,200 12,700 0 0% 100% 159% 12,700
Scuth of Stapleton Drive 2021 | 23,000 23,000 | 11,000 | 21,200 | 22,000 -12,000 52% 48% 200% 34,000
MERIDIAN ROAD AVERAGE 15,500 15,500 9,500 | 16,700 17,350 -6,000 26% 4% 179% 23,350
Us 24
North of Falcon Highway 2020 | 16,000 16,000 | 16,000 [ 22,400 | 24,000 0 0% 100% 150% 24,000
North of Woodmen Road 2020 | 11,000 11,000 | 11,000 16,000 17,200 0 0% 100% 156% 17,200
North Judge Orr Road 2020 | 11,000 11,000 | 11,000 16,000 17,200 0 0% 100% 156% 17,200
US 24 AVERAGE 12,667 12,667 | 12667 | 18133 | 19467 0 0% 100% 154% 19,467
*ADT volume was estimated from a peak hour intersection collected at the indicated intersection approaches,
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4.0 SIGNAL WARRANT ANALYSIS
4.1 Existing Conditions

There are six intersections along the existing segments of Briargate Parkway—Stapletnn Drive/Stapleton
Road. These intersections are located at Black Forest Road, Rising Eagle Place, Towner Avenue, Prairic Dove
Drive, Liberty Grove Drive, and Meridian Road. There is an existing traffic signal at the intersection of
Stapleton Drive and Meridian Road. The other five unsignalized intersections currently experience relatively

low traffic volumes. None of these intersections enrrently meet warrants for signalization.

4.2 Proposed Improvements

The proposed ultimate corridot improvements will include a total of 12 full-access intersections. With
forecast daily traffic flow along the corridor ranging from 16,000 to 25,000 ADT, all the full-access
intersections are expected to warrant signalization to accommodate forecasted 2045 traffic flow. This traffic
study assumed signalized control for purposes of 2045 traffic operations analysis. Both signalized and
roundabout alternatives will be evaluated as a part of the preliminary and final roadway design.

El Paso County Department of Public Works 13
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Analysis of Alternatives

5.0 ANALYSIS OF FUTURE CONDITIONS
5.1 Forecast Intersection Traffic Volumes

Figures 5.1 and 5.2 show the 2045 forecast peak hour intersection turning-movement volumes for the west
and east segments of the proposed corridor intersections, respectively. Locations at which additional right-
in/right-out-only access or additional intersection legs may be allowed are also shown in the figures’ key
maps.

5.2 Intersection Level of Service

Figure 5.3 shows the proposed lane geometry and traffic control at the study intersections. The intersection
LOS and delay measures for the 2045 traffic conditions are shown in Table 5.1. As shown in the table, other
than at the western and eastern study limits, the analyzed intersections are projected to operate at LOS C or
better during the AM and PM peak hours. The Stapleton Road/Meridian Road intersection is projected to
operate at LOS D during the AM and PM peak hours. The Briargate Parkway/Black Forest Road intersection
is projected to operate at LOS E during the AM peak hour and 1LOS D during the PM peak hour. The
projected level of service at Briargate Parkway/Black Forest Road indicates a potential need for three through
lanes in each direction of Briargate Parkway across Black Forest Road at some point in time. The Synchro
LOS outputs are included in Attachment B.

Table 5.1. 2045 Intersection Level of Service Summary ’

LOS/Delay [in seconds/vehicle] (Critical Movement)
Control Intersection AM Peak Hour PM Peak Hour
Signal | Briargatc Parkway & Black Forest Road E / 60.6 / 54.8
TWSC | Briargate Parkway & Rising Eagle Place c/ 16.3 (SB RT) b/ 147 SBRT)
Signal Briargate Parkway & Loch Linnch Place A/14 A/15
Signal | Briargate Parkway & Lochwinnoch Lanc A/29 AJ27
Signal Briargatc Parkway & Commercial Collector A/6.7 B/ 139
Signal Briargate Parkway & Vollmer Road B/17.7 C/24.0
TWSC | Briargate Parkway & Wheatland Drive b /13.5 (NB RT) c /162 (NBRT)
Signal | Briargate Parkway & Sterling Ranch Road B /127 B /159
TWSC | Briargatc Parkway & Sterling Ranch Collector b/ 13.0 NB RT) b / 14.6 NB RT)
Signal | Briargate Pkwy-Stapleton Rd & Banning Lewis Pkwy C /271 C /287
Signal Stapleton Road & The Ranch Collector West A/15 A/20
Signal | Stapleton Road & Woodmen Hills-Raygor Road B /10.8 B/ 121
Signal Stapleton Road & The Ranch Collector East A/55 A/75
Signal Stapleton Road & Towncr Avenue C/26.7 B/177
TWSC | Stapleton Road & Prairic Dove Drive b/ 11.4 (SBRT) b / 10.0 SBRT)
TWSC | Stapleton Road & Liberty Grove Drive b /121 (SBRT) b/ 10.1 SBRT)
Signal | Stapleton Road & Meridian Road /372 / 414
El Paso County Department of Public Works 14
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5.3 Queuing Analysis
The queuing analysis results for the left-turn movements at the signalized intersections based on the 2045 AM
and PM peak hour traffic conditions are summarized in Table 5.2.

The values in the table are the 95th percentile queue lengths as reported by Synchro. As shown, most left-turn
movements are projected to have queues of less than 200 feet in length. Exceptions are at Black Forest Road
(AM Peak Hour - NB 331°/PM Peak Hour - WB 251" and NB 285’), Sterling Ranch Road (AM Peak Hour -
NB 236’/PM Peak Hour — 280°), Banning Lewis Parkway (AM Peak Hour - NB 287°/PM Peak Hour — 309’),
and Meridian Road (AM Peak Hour - WB 255). Synchro Queuing Reports are included in Attachment B.

El Paso County Department of Public Works 18
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Table 5.2 2045 Left Tum Queuing Summa

EB 1317 117
* ATq *
Black Forest Road WB 108 251
NB 331* 285*
SB 112 105*
Loch Linneh Place WB 3t 0t
EB 21 6t
t t
Lochwinnoch Lane WB B 4
NB 42 35
SB 56 42
EB 129 18
t i
Commercial Collector wB 3 80
NB 96 118
SB 84 740
EB 13t 231
Vollmer Road WB 103 158
NB 74 114
SB 92 85
i i
Sterling Ranch Road L 12 &
NB 236 280
Banning Lewis Pkwy w8 189 167
NB 287 309
The Ranch Collector West WB 6 18
NB 42 42
EB 3 3
Woodmen Hills-Raygor wb 40 18
NB 107 138
SB 26 38
The Ranch Collector East WB 6t o1
NB 96 143
EB 45 34
v 1
Towner Avenue WB 61 m7
NB 50 47
SB 113 153
EB 37 281
Meridian Road WB 255 140
NB 134 174
SB 112 104

“The 95th percentile volume exceeds capacity; queue may be longer.

*The volume for 95th percentile queuc is metered by upstream signal.

El Paso County Department of Public Works
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Conclusions and Recommendations 7

6.0 CONCLUSIONS & RECOMMENDATIONS
6.1 Proposed Functional Classification

The forecasted 2045 ADT volumes range from 16,000 vpd west of Meridian Road, at the east end of the
study limits, to 25,000 vpd east of Black Forest Road, at the west end of the study limits. These forecasted
daily traffic volumes are within the range of a four-lane principal atterial (10,000-25,000 vpd), as specified in
the City of Colorado Springs “Traffic Critetia Manual" (Section 111, Engineering Criteria Manual, year)

Furthermore, the traffic operations analysis of the forecasted 2045 weekday AM and PM peak hour traffic
conditions confirm that the Briargate Parkway—Stapleton Road corridor will function acceptably as a four-
lane arterial. All analyzed intersections are projected to operate at LOS D or better during the peak hours,
except at the Briargate Parkway/Black Forest Road intersection, which is projected to operate at LOS E
during the AM peak hour. The projected level of service at Briargate Parkway/Black Forest Road indicates 2
potential need for three through lanes in each direction of Briargate Patkway across Black Forest Road at
some point in time.

6.2 Intersection Geometry and Traffic Control

Ultimate intersection layouts will be designed for RIRO and full-access intersections and a four-lane section
with center median. Full-access intersections may be configured as signalized intersections or roundabout
intersections, with alternatives analysis and selection to be determined during preliminary and final design.
Conceptual layouts of ultimate RIRO, signalized, and roundabout alternatives are illustrated in Figure 6.1,
Figure 6.2, and Figure 6.3, respectively.

El Paso County Department of Public Works 20
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Figure 6.1 Typical Right-In/Right-Out Only Intersection Layout
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Concluslons and Recommendations /

Figure 6.2 Typical Roundabout Intersection Layout
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+ Location: 1 BLACK FOREST RD & BRIARGATE PKWY AM
Date: Tuesday, August 10, 2021

‘“"‘“””““ SERVICES Peak Hour: 07:45 AM - 08:45 AM
(303) 216-2439 ,
www.alltrafficdata.net Peak 15-Minutes:  08:15 AM - 08:30 AM
Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk

@715 254 081 245 (440

l I BLACK FOREST RD
L ] 0 —
BRIARGATE FRVY = = *

g o
1y
e 0D we 9 1 N 1
0.00 5 0Ty o.se E _j 063 = Wk@bE N
0 — S ‘-u - 0 = . l°
‘= c
] 3
e R o HRIARGATE PRVWY
| B \0—0 0 m—

BLACK FOREST RY) l
(487) 258 081 245 (442)

Note: Total study counts contained in parentheses.

Traffic Counts

BRIARGATE PKWY BRIARGATE PKWY BLACK FOREST RD BLACK FOREST RD
Interval Eastbound Westbound Northbound Southbound Roling _ Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tumn Left  Thru Right U-Turn Left  Thru Right U-Tum Left Thru Right Total Hour West East South Norih
7:00 AM 0o 0 0 0 0 3 0 0 0 0 38 1 0O 0 5 0 92 48 0 0 0 0
7:15 AM 0 0 0 © 0 2 0 o0 0 0 4 0 0O 0 49 0 9% 41 0 0 0 0
7:30 AM 0 0 o0 0 0 4 0 0 0 0 80 0 O 0 6 0 129 52 0 0 0 0
7:45 AM 0 0 0 0 0 1 0 0 0 0 5 0 0 0 61 0 120 53 0 0 0 O
8:00 AM 0 0 o0 0 0o 1 0 0 0 0 48 O 0O 0 5 0 105 492 0 0 0 O
1 0 ) ) y

8:30 AM 0 0 0 © 0 1 0 0 0 0 0 0 0 67 0 130 0 0 0 0

B:45 AM 0 0 0 0 0 0 0 0 0 0 52 1 0 1 5 0 110 0 0 0 0

Count Total 0 0 0 0 0 13 0 0 0 0 440 2 0 1474 0 930 0o 0 0 0

Peak Hour 0 0 0 0 0 4 0 0 0 0 245 0 0 0 254 0 503 0 0 0o 0
PC Report Packet A-6
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.l. Location: 2 TOWNER AVE & STAPLETON DR AM
Date: Tuesday, August 10, 2021
ALL TRAFFAIC DATA SERVICES

Peak Hour: 07:00 AM - 08:00 AM
(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes: 07:15 AM - 07:30 AM

Peak Hour - All Vehicles
(358) 257 076 254 (316)

l ' TOWNER AVE
¢ 0 w—p
STAPLETON D < —

Peak Hour - Pedestrians/Blcycles on Crosswalk

.J Iy
i 0 w-d ta ! A I_
1o N emg 25
025 oL WousE 064 - Wﬂ@bE 1
0 0 : S l-I] - 250 i’ S l°
3 352
@ na1rS__ @ .

i i =

(28) 19 064 22 (33)

Note: Total study counts contained in parentheses.

Traffic Counts

STAPLETON DR STAPLETON DR TOWNER AVE TOWNER AVE
Interval ~ Eastbound Westbound Northbound Southbound Rolling  Pedestrian Crossings
~ StartTime U-Tum Left Thru Right U-Tum Left ThruRight U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South North
7:00 AM o o o0 o0 ©0 1 0 3 0 0 0 4 0 5 3 0 9 54 0 0 0 0

- (N R 2 st O Y T £ O . o 1
7:30 AM 0 0 0 0 0 2 0 7 0 0 5 0 0 75 1 0 154 312 1 0 0 0
7:45 AM 0 0 0 0 0 0 0 41 0 0 1 3 0 36 0 0 81 211 0 0 0 0
8:00 AM 0o 0o 0 o0 0 o o0 1 0o 0 2 3 0 2 2 0 3 173 1 0 1 0
8:15 AM 0o 0 0 0 0 0 0 14 o o0 ©0 0 0 24 1 0 39 0 0 0 0
8:30 AM o 1 2 0 0 0 0 14 o o0 o 3 0 28 5 0 53 0 0 0 0
8:45 AM o 0o 0 0 0 0 0 19 o o0 1 2 0 2 1 0 43 0 0 0 0

Count Total 0o 1 2 0 0 4 0 299 1 0 16 16 0 33 23 1697 2 1 1 0
Peak Hour 0 0 0 0 0 4 0 24 1 0 13 8 0 242 14 1 54 i1 0 0
PC Report Packet A-7
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+ Location: 3 SCENIC BRUSH DR & STAPLETON DR AM
Date: Tuesday, August 10, 2021
“”‘“‘”‘ "““‘”““ Peak Hour: 07:00 AM - 08:00 AM
(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes: 07:15 AM-0Q7:30 AM

Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk
(90) 69 056 75 (94)

l I SCENIC BRUSH DR
=) 0 w—
STARLETON DA o o B o .-0_.

(302) 5 DJ Iy s (392) I N I
243 03 N P G 318 ] E)
0.82 - W07 E i 0.64 - W*R%E &
49— = s , e lo S i:

= <

(352) (438) 0

‘! 2 ! ‘: STABLETON DA _0
| I ) -—
SCENIC SRUSH DR l '
0 0 000 0 0

Note: Total study counts contained in parentheses.

Traffic Counts

STAPLETON DR STAPLETON DR SCENIC BRUSH DR SCENIC BRUSH DR
Interval Eastbound Westbound Northbound Southbound Rolling  Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tumn Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South North

0 0 5 0 0 0 38 9 0O 0 0 0 0 13 0 0 118 63 0 0 0
[ A e S SRR v P Ol R U GEN ]

0 0 0 0 0 67 3 0 0 0 o0 0 0 0 0 0 0 o0

0 0 0 0 0 38 9 0 0 0 0 0 9 0 0 9 250 0 0 0 0

0o 1 0 0 0 10 6 0 0 0 0 0 5 0 1 4 198 0 0 0 O

0 0 0 0o o0 15 2 0o o0 0 0 0 4 0 0 48 0 0 0 0

0 1 0 o o 13 7 0o o0 0 0 0o 7 0 1 80 0 0 0 o

8:45 AM 0 0 23 0 0 0 19 2 o 0 0 0 0 3 0 0 47 0o 0 0 o

Count Total 0 2 30 0 0 0 300 9 0 0 0 0 0 8 0 2 834 0o 0 0 0

Peak Hour 0 0 249 0 0 0 243 75 0 0 0 0 0 69 0 0 636 0 0 0 O

PC Report Packet A-8
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* Location: 4 LIBERTY GROVE DR & STAPLETON DR AM
Date: Tuesday, August 10, 2021
ALL TRAFFIC BATA SERVICES

Peak Hour: 07:00 AM - 08:00 AM
(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes:  07:15 AM - 07:30 AM

Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk

8) 64 084 25 (40)
I. .I LBERTY GROVE BR
() 0 we—p
ETAPLETON O 8 o 8o *
(395) § :J l L bt_ 5 (411) !’ N !3
= = J W -
074 w o7 E 063 - "Ras ©
312 g ~0
[ J— s - 350 =, <
435 e | gl 49 | s |
e antr &5 ;
e o o o STAPLETON DR ——
\ ‘ () 0 s—
LBERTY GUOVE DR l l
0 0 0.00 0 ]

Note: Total study counts contained in parentheses.

Traffic Counts

STAPLETON DR STAPLETON DR LIBERTY GROVE DR LIBERTY GROVE DR
Interval Eastbound Westbound Northbound Southbound Rolling  Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tum Left  Thru Right U-Turn Left  Thru Right U-Tum Left Thru Right Total Hour West East South North

0

0 0 0

705 0

0

7:00 AM 0 ;

7:30 AM 0 1 106 0 1 0 0 0 0 0 0 0 6 0 0 0 0
7:45 AM 0 2 51 0 0 0 0 0 0 0 0 0 8 0 0 0 0
8:00 AM 0 1 25 0 0o 0 17 0 0 0 0 o 5 0 0 5 27 0 0 0 2
8:15 AM 0 0 30 0 0 0 15 6 0 0 0 0 o 5 0 0 5 0 0 0 0
8:30 AM 0 0 39 0 0 0 19 3 0 0 0 0 0 0 1 89 0 0 0 0
8:45 AM 0 0 24 0 o0 2 2 0 0 0 0 0 0 1 51 0 0 0 0
Count Total 0 5 43 0 1 0 375 35 0 0 0 0O 0 6 0 20 932 0o 0 0 2
Peak Hour 0 4 312 0 1 0 303 21 0 & 8 0 0 46 0 18 705 0 0 0 0
PC Report Packet A-9
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l. Location: 5 MERIDIAN RD & STAPLETON DR AM
c Date: Tuesday, August 10, 2021

e Peak Hour: 07:00 AM - 08:00 AM

(303) 216-2439

Www. aIItraﬁlcdata net Peak 15-Minutes:  07:30 AM - 07:45 AM

Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk
(1783) 1,110 090 667  (1,166)

l ' WERIDIRN RD
TR, ¢ () 0 o=
STAPLETOM DR \ 2B e ‘ 0
409 1LCUL a1
32(3 } 0= | ST ‘_[ :2'2 'o N Io
9 g = 133 " .
0.80 w 0.91 E S 0.80 - ak S ©
5 — - s c , - -
(497) N c (558)

69 wd
6zl ™y

mitke el

MERIDIAN RD
(2424) 1528 081 75 (1362

Note: Total study counts contained in parentheses.

Traffic Counts

STAPLETON DR STAPLETON DR MERIDIAN RD MERIDIAN RD

Interval Eastbound Westbound Northbound Southbound Roling  Pedestrian Crossings

Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South North

7:00 AM 0 2 17 66 0 9 18 27 0 33 76 39 0 21 236 1 632 286 0 0 1 0
0

0 4 22 M 0 89 57 48

65 108 30 0 24 205 12 735 2680 0 O 0 0

7:45 AM 709 2,052

0 7 47 0 63 3 3 0 42 166 33 0 49 248 4 0 0 0 O

8:00 AM o 4 5 24 0 6 2 22 1 16 119 14 0 33 148 1 446 1692 0 0 0 O
8:15 AM o 2 9 24 0 29 4 2 0 17 130 3 0 18 175 1 462 6 0 0 0
8:30 AM O 4 5 3% 0 6 4 19 0 2 8 3 0 17 146 0 435 0 0 0 o
8:45 AM O 2 3 24 0 5 1 17 0 2 73 25 0 16 18 0 349 0 0 0 0
Count Total 0 41 103 353 0 532 144 240 1 242 885 234 0 222 1538 23 4558 0 0 1 0
Peak Hour 0 29 81 249 0 328 133 161 0 169 477 128 0 138 951 21 2,866 0 0 1 0

PC Report Packet A-10
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* Location:

1 BLACK FOREST RD & BRIARGATE PKWY PM

Date: Tuesday, August 10, 2021

ALL TRAFFIC DATA SERVICES

(303) 216-2439
www.alltrafficdata.net

Peak Hour:

Pcak Hour - All Vehicles
(565 272 089 329 (598)

l I BLACK FORESTRD
BRIARGATE PrVYY I

ny g
0 02 Lo 8
’ o3 N emp ’
0.00 W 098 E 042
0 iy | IoF s
‘= c’

0 (10)

b 1N | pl—
= & L2 BRIARGATE FRVIY

BLACK FOHESTRD

(569) 273 097 332 (604)

Note: Total study counts contained in parentheses.

Traffic Counts

04:30 PM - 05:30 PM
Peak 15-Minutes:

05:15 PM - 05:30 PM

Peak Hour - Pedestrians/Bicycles on Crosswalk

mm( ) ——
A —
0

LS !
- st -

e
|-0 0 el

]

BRIARGATE PKWY BRIARGATE PKWY BLACK FOREST RD BLACK FOREST RD
Interval Eastbound Westbound Northbound Southbound Roling  Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South North
4:00 PM 0 0 0 0 01 1 0 0 0 6 0 0 1 7 0 145 87 0 0 0 0
415 PM 0 0 0 0 01 0 0 0 0 73 2 0O 0 6 0 144 58 0 0 0 0
4:30 PM - R ) B -1 0 @ 0 0 8 0 0 0 6 0 150 67 0 0 O 0
4:45PM . O 0 0 ORI O W O IR 0 0 B 1 0 0 8 0 607 0 0 0 0O
5:00 PM 0O 0 o0 o0 0 0 o0 o0 0 0 82 1 0 0 6 0 51 0 0 0 0
' R s B [ S
5:30 PM 0O 0 0 0 0 1 0 0 8 0 0 0 0
545 PM 0 0 0 0 0 0 64 0 0 1 67 0 0 0 0
Count Total 0 0 0 00 0 58 6 0 4 561 0 0 0 0
Peak Hour O B 0 0 3 00 0 0 328 3 0 2 270 o 607 6 0 0 0
PC Report Packet A-11
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* Location: 2 TOWNER AVE & STAPLETON DR PM
Date: Tuesday, August 10, 2021

“”’““""“‘“E“"'“s Peak Hour: 04:45 PM - 05:45 PM
(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes:  05:30 PM - 05:45 PM
Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk

@My 13 057 212 (391)

l I TRWKER AVE
g ) [ s
STARETONDR = ?

JI1 U
W 0 = o bR 'c, : L
0 - ! N -
0.25 . W 075 E ; 0.84 e W‘k@bE C:
- : s g , =1 o ] l='
0] 260
antr &

T e
_0 0 oemp

(33 19 056 11 (@31

TOWNER AVE

Note: Total study counts contained in parentheses.

Traffic Counts

STAPLETON DR STAPLETON DR TOWNER AVE TOWNER AVE
Interval Eastbound Westbound Northbound Southbound Rolling  Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tum Left Thru Rigt U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South North
4:00 PM 0 0 0 0 0 0 1 45 0 0 1 1 O 26 4 0 78 39 0 0 0 O
4:15PM 0 0 0 0 0 0 0 4 0 0 2 2 0 2 1 0 7TM 39 0 0 0 0
4:30 PM 0 ¢ 0 O 0 1 0 45 0 0o 5 3 0 3% 4 0 8 33 0 0 0 0
4:45 PM 0 0 0 0 0.8 - W /B o 0 2 0 0 2 2 0 71 3 0 0 0 0O
5:00 PM 0 0 0 0 0 0 0 46 @ o0 0 0 3 0 78 3 0 0 0 O
5:15PM 0 0 0 0 0 4 0 08 5 0 1 0 9 0 0 0 0
§ : 0T e 0 0 il e (0L g b i
5:45 PM 0o 0 0 1 0 0 0 0
Count Total 0 0 1 0 0 9 1 372 0 0 19 12 0 247 24 0 685 0 0 0 0
Peak Hour 0 0 1 0 0 7 0 207 0 0 5 8 0 13 12 0 369 0 0 0 O
PC Report Packet A-12
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* Location: 3 SCENIC BRUSH DR & STAPLETON DR PM
Date: Tuesday, August 10, 2021
mmm“m B Peak Hour: 04:45 PM - 05:45 PM
(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes: 05:30 PM - 05:45 PM

Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk
) 15 08 4 (72

I. ' SCENIC BRUSH DR

Gum () 0 s

STAPLETON DR s = & o —_—
!

L )
e bLz? (486) ]o " 1
MO g N gy T
0.3 W 081 E 0.82 - W-k @bt o
135 [, o
138 - s oo — 150 f . lo
(262) {299) 0
| e 2 !. ‘: ‘suﬁ-.s:rf.uk ,—-—.
=0 0 mnp
SCEMNIC BRUSH [t l l
0 0 000 0 0

Note: Total study counts contained in parentheses.

Traffic Counts

STAPLETON DR STAPLETON DR SCENIC BRUSH DR SCENIC BRUSH DR

Interval Eastbound Westbound Northbound Southbound Rolling __Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South North
4:00 PM 0 0 28 0 0 0 42 7 0 0 0 0 0 7 0 0 8 348 0 0 0 0
415PM 0 125 0 0 0 33 11 0 0 o0 0 0 3 0 1 8 33 0 0 0 0
4:30 PM 0 1% 0 0 0 48 5 0 0 0 0 0 7 0 0 97 35 0 0 0 O
4:45 PM 0 1 25 0 0 0 47 10 0 0 0 0D 0 5 0 0 88 402 0 0 0 O
5:00 PM 0 0 3 ORI RS ORI ORI 6 I ] 0 0 0 O 0 0 O 0 8 402 0 0 0 ©
5:15 PM 0 1 2 0 0 0 63 7 0 0 o0 0 ORI RO 0 12 b B

LS

5:45 PM 0 3 0 0 0 38 7 0 0 0 0 0 10 0 0 88 0 0 0
Count Total 5 257 0 0 0 379 67 0 0 0 0 0 42 1 751 0 0 0 0
Peak Hour 0 3 15 0 0 0 212 37 6 0 0 0 0 15 0 0 402 O 0 0 U
PC Report Packet A-13
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* Location: 4 LIBERTY GROVE DR & STAPLETON DR PM
c Date: Tuesday, August 10, 2021

I Peak Hour: 05:00 PM - 06:00 PM
(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes:  05:30 PM - 05:45 PM
Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk
(53 27 088 5  (100)
l ' LIBERTY GHOVE DR
L 0 m—
STAPLETON OR o oe B oe —_0—0
|
(448) ) L bL - (543) lc N 'O
29 = . —iE 292
0.69 W 088 E 0.85 = W‘R@BE ¥
164 ~o
164 - 189 = =
o 07 S’ ’ l
(301) Tatr (351) 3
o o o o STAPLETON DR .
| ) |—0 [ e—p
LIBERTY GROVE DR l '

0 0 000 O 0

Note: Total study counts contained in parentheses.

Traffic Counts

STAPLETON DR STAPLETON DR LIBERTY GROVE DR LIBERTY GROVE DR
Interval Eastbound Westbound Northbound Southbound Roling  Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Totsl Hour West East South North
4:00 PM 0 13 0 0 0 46 7 0 0 0 0 0 4 0 0 9 44 0 0 0 O
415 PM 0 0 26 0 0 0 5 16 0 0 0 O O 6 0 0 98 429 0 0 0 0
4:30 PM 0 0 43 0 0 0 53 13 0 0o 0 0 ¢ 8 0 0 17 49 0 0 0 O
4:45 PM 0 0 32 0 0 0 5 8 0 0 0 0 o 8 0 0 106 470 0 0 0 O
5:00 PM 0 0 31 0 0 0 58 13 . B @ 0 ORI R O 483 0 0 0 O
5:15 PM 0 0 26 0 0 0 7 M O 0 @ 0 0 5 0 0 0 0 o0 O
0 0 0 0 o0
Count Tota 0 "1 30 0 0 0 44 9 0 0 0 0 0 5 0 2 897 0o 0 0 O
Peak Hour 0 0 164 0 0 0 237 55 0 0 0 0 0 25 0 2 483 0o 0 0 0

PC Report Packet A-14
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* Location: 5 MERIDIAN RD & STAPLETON DR PM
Date: Tuesday, August 10, 2021
AI.L TRAFFIC nATA SERVICES

Peak Hour: 05:00 PM - 06:00 PM
(303) 216-2439 _
www.alltrafficdata.net Peak 15-Minutes: 05:30 PM - 05:45 PM

Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk
(1409) 687 095 931  (1,807)

l I NERIDIAN RD
. S ) 1 a—p
STAPLETON 0 w 98 e 1—
543 1y 60
543 0 = | S o) Io N ID
203 dmm 8 _g N - T
0.7 W 0% E 090 = Wﬂ@b': i
45 — '
187 ™ S 442 < 3 g
(049 E | ; l
S
Ll 0
MERIDIAN B}
(1893) 934 095 1343 (2534)
Note: Total study counts contained in parentheses.
Traffic Counts
STAPLETON DR STAPLETON DR MERIDIAN RD MERIDIAN RD
Interval Eastbound Westbound Northbound Southbound Roling _Pedestrian Crossings
Start Time U-Tumn Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Turn Left Thru Right Total HOUur West East South North
4:00 PM 0 1 6 32 0 48 13 27 0 42 1M 57 0 29 151 0 577 2451 0 0 0 0
4:15PM 0 1 2 29 0 46 12 28 0 58 207 51 0 22 168 1 625 2,511 0 0 0 0
4:30 PM 0 1 10 39 0 57 18 26 0 46 185 58 0 26 156 1 623 2,529 0 0 0 0
4:45PM 0 4 10 26 0 7 8 28 0 47 196 67 0 28 136 4 626 2583 0 0 0 0
5:00 PM 0 2 7 26 0 60 v 0 64 212 79 0 29 122 2 637 2600 0 0 0 0
5:15 PM 0 1 0 49 18 20 0 69 198 57 0 34 164 2 643 0 0 0 0
E i o 70 0 j
5:45 PM 0 0 0 0
Count Total 0 0 0 0 0 0 0 1
Peak Hour 0 8 45 134 0 243 47 87 0 247 836 272 0 125 557 5 2,600 0 0 0 i
PC Report Packet A-15
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Location: 1 BLACK FOREST RD & WOODMEN RD AM

All Traffic Data

—— = 50103 10 Date: Thursday, July 11, 2019
Peak Hour: 07:00 AM - 08:00 AM
(303) 216-2439 .
Wwwa”tyafﬂcdatanet Peak 15-MInUteS: 0745 AM - 0800 AM
Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk
(1615 87 086 548  (1061)
l ‘ BLACK FOREST RD
\ n ]_0 0 -’
WODOMEN RD % g 8 ~ _0—.
J1 L
8179 0= o (R ID A 'D
208 = e N - 0
0.91 < woow e ' 094 o "R ©
562 3
851 s — 820 > =
ae 2 -‘q 11 c' (1.561) | f |
= g = n [voonwinen \‘_.
() 0 e——p

HLACK FDHEST RO l I

(306) 155 083 190 (321)

Note: Total study counts contained in pareniheses.

Traffic Counts

WOODMEN RD WOODMEN RD BLACK FOREST RD BLACK FOREST RD
Interval Eastbound Westbound Northbound Southbound Roling  Pedestrian Crassings
Start Time U-Tum Left Thru Right U-Tum Left  Thru Right U-Turn Left  Thru Right U-Tum Left Thru Right Total Hour West East South North
6:30 AM 0 43 129 18 1 4 308 40 0 10 6 3 0 54 17 113 746 3313 0 0 0 O
6:45 AM 0 68 139 20 1 7 338 36 0o 13 19 3 0 59 24 120 847 3473 0 0 0 O
7:00 AM 0 47 133 9 1 8 321 33 0 16 25 7 1 71 28 112 812 3551 0 0 0 0O
7:15 AM 0 48 151 6 0 9 316 52 0 18 16 5 0 60 23 144 908 3461 0 0 0 0O
7:30 AM 0 8 130 0 9 0 27 23 147 906 333 0 0 0 O

8:00 AM 0 74 13 6 0 7 237 51 0 13 24 4 0 32 21 17 T2 0 0 0 0

8:15 AM 0 68 13 7 0 4 337 63 0o 1M 21 4 0 42 16 133 840 0 0 0 0

Count Total 0 516 1700 77 3 55 2,626 393 0 129 151 41 1 417 174 1,023 6,708 o 06 0 0

Peak Hour 0 263 562 26 1 33 1406 203 0 & 81 2 1 230 96 540 3551 0 0 0 O
PC Report Packet A-16
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= Location: 2 BLACK FOREST RD & VOLLMER RD AM
All Traffic Data

—"-'-H_I-:unoun Date: Thursday,JuIy 11, 2019
Peak Hour: 07:15 AM-08:15 AM
(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes: 07:30 AM - 07:45 AM

Peak Hour - All Vehicles
(628) 335 © 090 354 (640)

Peak Hour - Pedestrians/Bicycles on Crosswalk

l ' BUACK FORESTRO
\ o ‘ IC-O 0 m—p
= 8 o = —_—
1}
1L
= | S (%) I N L
- \ -
W oow e 091 WRakE ©
- £~ 480
—) S c 0 =f 23 l 5 lo
-
s B K 5 ™ —‘ 0
s e @ o ’:'r.\-.usﬁ P ——
NS ] 0 wemp

B ALK FOREST AD l
(1585) 813 090 571  (1,035)

Note: Total study counts contained in parentheses.

Traffic Counts

VOLLMER RD BLACK FOREST RD BLACK FOREST RD

Interval Eastbound Westbound Northbound Southbound Rolling  Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South North
6:30 AM 0 126 0 2 0 0 5 A 0 1 56 0 270 1,245 0 0 0
6:45 AM 0 114 0 2 0 0 67 54 0 0 8 0 322 1,347 0 0 0
7:00 AM 0 129 0 1 0 0 64 40 0 0 0 3056 1,388 0 0 0

0 142 0 2 0 0 7B 4 0 1 89 0 348 1,398 0 0 0

oM 08 0 0 8 B8 0 0 & 0 G Lo R

7:45 AM 0 98 0 2 0 0 9 74 0 0 94 0 363 0 0 0
8:00 AM 0 108 0 3 0 0 82 55 0 1 66 0 315 0 0 0
8:15 AM 0 111 0 3 0 0 93 61 0 0 80 0 348 0 0 0
Count Total 0 960 0 20 0 0 620 415 0 3 625 0 2,643 0 0 0
Pcalc Hour 0 480 0 12 0 0 342 229 0 2 333 0 1,398 0 0 0

PC Report Packet A-17
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All Traffic Data

SmEmS EEN MK R RL010110
Services Inc

Peak Hour:
Peak 15-Minutes:

(303) 216-2439
www.alltrafficdata.net

Peak Hour - All Vehicles
(495) 264 089 456  (809)

l I BLACK FOREST RD
SOWPOKE RD \ = = |

57 1Ly 474
g 0 = 12 ()
3% =210
%5 N - 12
0.71 . W 0% E . 084
5 — - 5 « , =
@) i a1 r.c @)

\ (=] |Cf‘-\'."CH.E AD
BLACK FOREST RD l, l

(628) 333 095 343 (625

Note: Total study counts contained in parentheses.

Traffic Counts

Location: 3 BLACK FOREST RD & COWPOKE RD AM
Date: Thursday, July 11, 2019

07:15 AM - 08:15 AM
07:45 AM - 08:00 AM

Peak Hour - Pedestrians/Bicycles on Crosswalk

et

=)

= "Ra “

=]

S

R
————
\0—0 0 m——p

=l

o

l

COWPOKE RD COWPOKE RD BLACK FOREST RD BLACK FOREST RD

Interval Eastbound Westbound Northbound Southbound Rolling  Pedestrian Crossings
Start Time UTum Left Thru Right U-Tum Left  Thru Right U-Tum Left  Thru Right U-Tum Left Thru Right Total Hour West East South North
6:30 AM 0 6 0 5 0 18 4 23 0 2 48 7 0 2 97 1 153 724 0 0 0 O
6:45 AM 0 70 8 0 23 2 18 0 2 57 6 0 8 53 0O 184 801 0 0 0 0
7:00 AM 0 5 0 6 0 19 0 2 0 0 60 8 0 5 51 2 177 84 0 0 0 0
7:15 AM 0 2RSSO 0 21 4 39 0 1 65 6 0 3 60 0 210 88 0 0 0 O
: 0 e 4 0 3 0 5 89 2 0 3 230 R a6 7RSS N R O RN OIS
e 2L 0 e 0
8:00 AM 0 4 0 0 7 0 0 0 0 O0
8:15 AM 0 3 1 5 0 12 2 22 0 5 0 0 0 0 0
Count Total 0 46 8 43 0 144 20 210 0 26 553 46 0 43 441 11 1,591 0 0 0 0
Peak Hour 0 25 7 19 0 72 12 126 0 18 305 20 0 18 242 4 868 0 0 0 0

PC Report Packet A-18
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: Location: 4 BLACK FOREST RD & RESEARCH PKWY AM
All Traffic Data,
Date: Thursday, July 11, 2019

Peak Hour: 07:30 AM - 08:30 AM
(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes: 07:30 AM - 07:45 AM

Services Inc

Peak Hour - All Vehicles

(460) 263 087 269  (475)
l ' BLACK FORESTRD

—0 0
£ oo —
1y

Peak Hour - Pedestrians/Bicycles on Crosswalk

BS

RESEARCH PivnY

(473) 0D o ID ) '
265 dmm % N — -
0.73 0 W os E i Wk@b[
— S r — | :
TR il
fe————

2 B l— ’_0 0 sp

BLACK FOREST RO l I

(497) 274 086 449 (805)

Note: Total study counts contained in parentheses.

Traffic Counts

RESEARCH PKWY BLACK FOREST RD BLACK FOREST RD
Interval Eastbound Westbound Narthbound Southbound Rolling _ Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South North
6:30 AM 0 3 0 1 0O 38 40 0 0 0 30 10 132 637 0 0 0
6:45 AM 0 3 0 2 0 3 47 0 0 0 3 9 15 726 0 0 0
7:00 AM 0 4 0 19 0 39 49 0 0 0 42 10 163 785 0 0 0
- 0 9 0 13 0 5 5 0 0 0 43 {0 187 790 0 0 0
; A0 T £ Semiy =0 O B f :
7:45 AM 0 8 0 0 5 6 0 0 0 0 0
8:00 AM 0 6 0 18 0 46 48 0 0 0 42 8 168 0 0 0
8:15 AM 0 8 0 2 0 3 72 0 0 0 49 14 205 0 0 0
Count Total 0 45 0 135 0 375 430 0 0 0 362 98 1445 0 0 o0
Peak Hour 0 2% ¢ 7 0 206 243 0 0 0 204 59 808 0 00

PC Report Packet A-19
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Location: 5 BLACK FOREST RD & OLD RANCH RD AM

All Traffic Data

—S-'.-’,I-ll()lol 10 Date: Thursday,Ju!y 11, 2019
' Peak Hour: 07:30 AM - 08:30 AM
(303) 216-2439 _
www.alltrafficdata.net Peak 15-Minutes: 07:45 AM - 08:00 AM
Peak Hour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk

(409) 243 086 261  (456)

HLACH FOREST RD
l . I () ) —
OLD RANGCH AD “ 8 o = 0-0_1
;“’_ =) L S 1 A 1
075 ; < 0:7 e & - Wk@bE
b — = s SN - )

e
| ‘ ¢ 0 =——p
BLACK FOREST RD l I

(403) 244 085 264  (464)

Note: Total study counts contained in parentheses.

Traffic Counts

OLD RANCH RD BLACK FOREST RD BLACK FOREST RD
Interval Eastbound Westbound Northbound Southbound Rolling  Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tum Left ThruRight U-Tum Left Thru Right U-Tum Left Thru Right Total Hour west East South North
6:30 AM 0 1 0 0 0 2 4 0 0O 0 37 2 8 389 0 0 0
6:45 AM 0 0 0 0 0 2 45 0 0 0 32 6 8 412 0 0 0
7:00 AM 0 10 0 0 1 5 0 0 0 37 0 81 475 0 0 0
7:45 AM 0 o 0 1 0 2 5 0 0 0 0 110 480 O 0 0
7:30 AM 0 @ 0 0 5 0 0 o0 0 126 513 0 0 0
TS0 40 N O N S S T T
8:00 AM 0 g0 0 1 5 0 0 0 1 9% 0 0 0
8:15 AM OO 0 o0 78 0 0 0 2 143 0 0 0
Count Total o 3 0 6 0 11 453 D 0 0 397 12 882 0 0 0
Peak Hour 0 _1 0 5 0 4 260 0 0 0 239 4 513 0 0 0
PC Report Packet A-20
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All Traffic Data

Services Inc

(303) 216-2439
www.alltrafficdata.net

Peak llour - All Vehicles

Location: 1 BLACK FOREST RD & WOODMEN RD PM
Date: Thursday, July 11, 2019

Peak Hour: 04:30 PM - 05:30 PM

Peak 15-Minutes:  04:45 PM - 05:00 PM

Peak Hour - Pedestrians/Bicycles on Crosswalk

(1,644) 832 098 988 (1,903

l. I. BLACH EDREST RO
WODDMENRD ' = I

1;'399]‘_ 5 281
' 5% _J N o= 1 ()15
s oW 0
2,038 . s

s g qp©

det

{2.440)
313 = <
= WRas -
— 1,753 = =

(3,285) l 4 l

0

| = WONBLEN RD S—
g 0 o
i1 ‘

(404) 214 08 202 (527)

Note: Total study counts contained in parentheses.

Traffic Counts

WOODMEN RD WOODMEN RD BLACK FOREST RD BLACK FOREST RD
Interval ~ Eastbound Westbound Northbound Southbound Roling  Pedestrian Crassings
Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tumn Left Thru Right Total Hour West East South North
4:30 PM 2 135 330 17 1 4 260 66 0 18 50 8 0 53 28 102 1,074 4475 0 0 0 0
o 44sPM. 0 % 47 f6 0 2 26 72 0 i 3 28 0 8 & 114 165 4451 0 O 0 0
5:00 PM 1 130 328 12 0 1 276 73 0 18 40 16 0 70 39 104 1,108 4412 0 0 0 0
5:15 PM 2 138 372 15 2 & 7Ry 70 0 12 42 15 0 65 40 117 1,128 4,263 0 0 0 0
5:30 PM 1 122 328 1 1 4 251 54 0 15 40 0 58 38 120 1,050 4,016 0 0 0 0
5:45 PM 0 132 377 20 0 4 234 65 0 9 55 10 0 66 26 128 1126 0 0 0 0
6:00 PM 1 117 288 19 3 3 192 58 0 6 44 0 70 28 126 958 0 0 0 0
6:15 PM 1 136 274 14 1 2 19 59 0 7 33 0 39 21 92 881 0 0 0 0
Count Total 8 1,043 2705 124 8 23 1,892 517 0 96 343 88 0 484 257 903 8,491 0 0 0 0
Peak Hour 5 536 1,437 60 3 10 1,018 281 1] 58 171 62 0 251 144 437 4475 0 0 0 0
PC Report Packet A-21
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Location: 2 BLACK FOREST RD & VOLLMER RD PM
Date: Thursday, July 11, 2019
Peak Hour: 04:30 PM - 05:30 PM

All Traffic Data

E— S BY R N 1010110
Services Inc

(303) 216-2439 |
MR Peak 15-Minutes:  05:00 PM - 05:15 PM
ety Peak Hour - Pedestrians/Bicycles on Crosswalk
(881) 444 094 427 (833)
l I BLACK FORESTRD
el - -
& 2 o a
0
) | I b‘- , T8 - - N Ic
o J N - ()8 E
- e i . w‘k@b &
— - S iy - 556 l S i
_‘ MmT1r (1,047) D

L e
‘VOLLMER RD
¢ 0 o
BLACH FORESTRD l I

(1588) 827 094 958  (1841)

Note: Total study counts contained in parentheses.

Traffic Counts

VOLLMER RD BLACK FOREST RD BLACK FOREST RD

Interval Eastbound Westbound Northbound Southbound Rolling  Pedestrian Crassings _
Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Total Hour west East South North
4:30 PM 0 94 0 3 0 0 110 144 0 4 99 0 454 1810 0 0 0

4:45 PM 0 97 0 1 0 0 100 140 3 113 0 454
5:15PM 0 103 0 2 0 0 98 125 0 2 1M1 0 441 1735 0 0 0
5:30 PM 0 76 0 2 0 0 108 115 0 1 118 0 420 1,658 0 0 0
5:45 PM 0 94 0 4 0 0 101 133 0 2 118 0 452 0 0 0
6:00 PM 0 84 0 1 0 0 104 106 0 2 125 0 422 0 0 0
6:15PM 0 75 0 2 0 0 B4 132 0 Q 71 0 364 0 0 0
Count Total 0 725 0 2 0 0 812 1,029 0 18 863 0 3.468 0 0 0
Peak Hour 0 36 0 12 0 0 415 53 0 13 431 0 1810 0 0 0

PC Report Packet A-22
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All Traffic Data

Services [nc

(303) 216-2439
www.alltrafficdata.net

Peak Hour - All Vehicles

(1,029) 557 098 409 (765
COWPDHE RD ' s % '§
JI1L
e 0=
8 18 JF
0.88
65 7 =
121) =
‘ avtr
BLACK FOREST AL
(871) 462 093 432 (835)

Location: 3 BLACK FOREST RD & COWPOKE RD PM
Date: Thursday, July 11, 2019

Peak Hour: 05:00 PM - 06:00 PM

Peak 15-Minutes:  05:45 PM - 06:00 PM

Peak Hour - Pedestrians/Bicycles on Crosswalk

det

=) =]

BLACH FDREST RD

- R -

o o

il s
-

Note: Total study counts contained in parentheses.

Traffic Counts

COWPOKE RD COWPOKE RD BLACK FOREST RD BLACK FOREST RD
Interval Eastbound Westbound Northbound Southbound Rolling  Pedestnan Crossings
Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South No?ﬂ
4:30 PM 0 2 3 3 0 13 1 12 o 8 79 27 0 23 98 14 283 1152 0 0 0 O
4:45 PM 0 8 10 3 0 19 1 14 0 10 7 15 0 33 8 6 283 1162 0 0 0 0
5:00 PM " 3 - 0 19 2 12 0 10 8 19 0 3 8 14 297 1184 0 0 0 0
5:15 PM O[5 RN T -5 SEL ) 0 5 81 20 O 40 94 8 289 1475 0 O 0 O
5:30 PM OS5 ISR O RS (il S R B LT 0 34 100 6 293 1084 O O 0 O
SR R S S S T R A e S [ R I e et M ]
6:00 PM 07 4 2 0 28 2 9 0 10 78 20 0 35 8 10 288 0 0 0 ©
6:15 PM 0o 7 4 3 0 16 1 7 0 3 5 20 0 16 55 B 195 0 0 0 0
Count Total 0 42 51 28 0 13 11 103 0 63 62 152 0 242 709 78 2,233 0 0 0 0
Pealc Hour 0 18 3 17 0 63 G O 0 32 33 70 0 135 382 40 1,184 0 0 0 0
PC Report Packet A-23

Pace 130 of 476



All Traffic Data,

E— N EE R R 1010110
Services Inc

(303) 216-2439
www.alltrafficdata.net

Peak Hour - All Vehicles

Location: 4 BLACK FOREST RD & RESEARCH PKWY PM
Date: Thursday, July 11, 2019

Peak Hour: 05:00 PM-06:00 PM

Peak 15-Minutes: 05:30 PM - 05:45 PM

Peak Hour - Pedestrians/Bicycles on Crosswalk

(575) 338 086 350  (666)
l I ELACK FORESTRD
n ) 0 w—p
RESEARCH PHYY &2 8 o o *
251 JIL
I X 8 1 N I
140 dmmm o g N o =
0.97 W 096 E o W‘R@vi
330 g « =
= 29 s = s
(598) B .1 I c. l 0 l
A———r
T ‘ -0 0 wp
BLACK FOREST RD l I
(929) 528 091 350  (673)
Note: Total study counts contained in parentheses.
Traffic Counts
RESEARCH PKWY BLACK FOREST RD BLACK FOREST RD
interval Eastbound Westbound Northbound Southbound Rolling  Pedestrian Crossings
Start Time U-Tum Left Thu Right U-Tum Left Thru Right U-Tum Left Thru Right U-Tum Left Thru Right Total Hour West East South North
4:30 PM 0 3 0 40 0 25 65 0 0 0 68 5 226 956 0 0 0
4:45 PM 0 22 0 60 24 57 0 68 3 219 9% O 0 0
5:00 PM O 0 56 27 70 0 63 11 254 1018 0 0 0
5:15 PM 0 15 0 70 2% 58 0 76 12 257 957 O 0 0
0 0 0 0
0 0 0 0 0 0 0
6:15 PM 0 13 0 4 18 57 0 0 53 8 190 0 0 0
Count Total 0 172 0 426 179 494 0 0 503 72 1846 0 0 0
Peak Hour 0 91 0 239 91 259 0 0 0 289 49 1,018 0 0 0
PC Report Packet A-24
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Location: 5 BLACK FOREST RD & OLD RANCH RD PM
Date: Thursday, July 11, 2019
Peak Hour: 05:00 PM - 06:00 PM
(303) 216-2439 A
www.alltrafficdata.net Peak 15-Minutes:  05:45 PM - 06:00 PM

All Traffic Data

Services Inc

Peak Ilour - All Vehicles Peak Hour - Pedestrians/Bicycles on Crosswalk
(634) 32 086 327 (626

BLACK FORESTRD
1 1 I ' -0 0 — |
OLD RANZH RD “ =
[}
J i N |

16 L
te 0 = | 5 L3
Fa ] N — —
!
042 < woom e o WR it
— i 5
3 — 2 s — s
(19) B’ at < | . |
e e e S
\ é ’ =0 0 m——p
(637) 381 092 330 (632
Note: Total study counts contained in parentheses,
Traffic Counts
. OLD RANCH RD BLACK FOREST RD BLACK FOREST RD
Interval Eastbound Westbound Northbound Southbound Rolling _ Pedestrian Crossings
Start Time U-Tum Left Thru Right U-Tum Left Thru Right U-Turn Left Thru Right U-Tum Left Thru Right Total Hour West East South North
4:30 PM 0 0 0 1 0 1 0 0 0 62 1 136 646 0 0 0
445 PM 0 2 1 87 0 0 0 76 0 170 693 0 0 0
5:00 PM 0 1 0 73 0 0 0 91 0 185 75 0 0 0
5:15 PM 0 0 1 0 0 0 91 2 175 892 0 0 0
0 0 2 0 0 0 1 633 0 0 0
0 0 3 77 0 0 59 2 0
6:15 PM 0 1 1 61 0 0 52 0 0
Count Total 0 4 0 0
Peak Hour 0 1 v 0
PC Report Packet A-25
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Existing Conditions LOS Analysis Reports
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HCM 6th TWSC Existing Traffic

1: Black Forest Rd & Briargate Pkwy AM Peak Hour
Intersection
Int Delay, siveh 0.1
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations b P d
Traffic Vol, veh/h 5 0 245 0 0 255
Future Vol, veh/h 5 0 245 0 0 255
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 0 266 0 0 277
Major/Minor Minor1 Major Major2
Conflicting Fiow Al 543 266 0 0 266 0
Stage 1 266 - - - - -
Stage 2 277 - - - - -
Critical Hdwy 642 6.22 - - 412 -

Critical Hdwy Stg 1 542 - - . 5 -
Critical Hdwy Stg 2 5.42 - - . =
Follow-up Hdwy 3.518 3.318 - - 2218 -

Pot Cap-1 Maneuver 501 773 - - 1298 -
Stage 1 779 - - . - -
Stage 2 770 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 501 773 - - 1298 -

Mov Cap-2 Maneuver 501 - - - - -
Stage 1 779 - - - - -
Stage 2 770 - - - - -

Approach WB NB SB

HCM Control Delay, s  12.3 0 0

HCM LOS B

Minor Lane/Major Mymt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) -~ . 501 1208 -

HCM Lane V/C Ratio - - 0.011 - -

HCM Control Delay (s) - - 123 0 -

HCM Lane LOS - - B A

HCM 95th %tile Q(veh) - - 0 0

10/06/2021 Synchro 11 Report
EJL Page 1
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HCM 6th AWSC

29: Towner Ave & Stapleton Rd

Existing Traffic

AM Peak Hour

I - == _F ._ 0

Intersection Delay, s/veh

9.6

Intersection LOS A
Movemant WBL WBR NBT NBR SBL  SBT
Lane Configurations L S )
Traffic Vol, veh/h 5 240 15 10 240 15
Future Vol, veh/h 5 240 15 10 240 15
Peak Hour Factor 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 261 16 1 261 16
Number of Lanes 1 0 1 0 0 1
Approach W8 NB SB
Opposing Approach SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB
Conflicting Lanes Right 1 1 0
HCM Control Delay 8.9 7.8 10.4
HCM LOS A A B
Lane NBLn1 WBLn1 SBlnd
Vol Left, % 0% 2%  94%
Vol Thru, % 60% 0% 6%
Vol Right, % 40%  98% 0%
Sign Control Stop  Stop  Stop
Traffic Vol by Lane 25 245 255
LT Vol 0 5 240
Through Vol 15 0 15
RT Vol 10 240 0
Lane Flow Rate 27 266 277
Geometry Grp 1 1 1
Degree of Util (X) 0035 0.303 0.363
Departure Headway (Hd) 4595 4.097 4.719
Convergence, Y/N Yes Yes Yes
Cap 776 879 762
Service Time 2638 2116 2755
HCM Lane V/C Ratio 0035 0.303 0.364
HCM Control Delay 7.8 89 104
HCM Lane LOS A A B
HCM 95th-tile Q 0.1 1.3 1.7
10/06/2021 Synchro 11 Report
EJL Page 2
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HCM 6th TWSC

30: Stapleton Rd & Prairie Dove Dr

Existing Traffic
AM Peak Hour

Intersection
Int Delay, siveh 15
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations d 4 F ¥
Traffic Vol, veh/h 0 250 245 80 70 0
Future Vol, veh/h 0 250 245 80 70 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 285 0 -
Vehin Median Storage, # - 0 0 - 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 272 266 8 76 0
Major/Minor Majort Major2 Minor2
Conflicting Flow All 353 0 - 0 538 266
Stage 1 - - - - 266 -
Stage 2 - - - 272 -
Critical Hdwy 412 - - 642 622
Critical Hdwy Stg 1 - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy 2.218 - - - 3518 3.318
Pot Cap-1 Maneuver 1206 - - - 504 773
Stage 1 - - - 779 -
Stage 2 - - - - 774 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1206 - - 504 773
Mov Cap-2 Maneuver - - - - 504 -
Stage 1 - - - - 7179 -
Stage 2 - 774
Approach ES WB SB
HCM Control Delay, s 0 0 13.4
HCM LOS B
Mirior Lane/Major Mvmt EBL EBT WBT WBRSBLnf
Capacity (veh/h) 1206 - - - 504
HCM Lane VIC Ratio - - - 0151
HCM Control Delay (s) 0 - - - 134
HCM Lane LOS A - - B
HCM 95th %tile Q(veh) 0 - - - 05

10/06/2021
EJL
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HCM 6th TWSC

32: Stapleton Rd & Liberty Grove Drive

Existing Traffic
AM Peak Hour

Intersection i
Int Delay, s/veh 1.3
Movement _EBL EBT WBT WBR SBL SBR
Lane Configurations d 4 ¥ % F
Traffic Vol, veh/h 5 35 305 20 45 20
Future Vol, veh/h 5 315 305 20 45 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 115 0 0
Vehin Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 342 332 22 49 22
Major/Minor Majord. Major2. Minor2
Conflicting Flow All 354 0 - 0 684 332

Stage 1 - - - - 332 -

Stage 2 - - - - 352 -
Critical Hdwy 412 - - 642 6.22
Critical Hdwy Stg 1 - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy 2.218 - . - 3.518 3.318
Pot Cap-1 Maneuver 1205 - - - 414 710

Stage 1 - - - 727 -

Stage 2 - - - - 712 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1205 - - - 412 70
Mov Cap-2 Maneuver - - 412 -

Stage 1 - - 723 -

Stage 2 - - - 712
Approach EB. WB  SB
HCM Control Delay, s 0.1 0 13.5
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLniSBLn2
Capacity (vehih) 1205 - - - 412 10
HCM Lane VIC Ratio 0.005 - - - 0.119 0.031
HCM Control Delay (s) 8 0 - - 149 102
HCM Lane LOS A A - B B
HCM 95th %tile Q(veh) 0 - - 04 01
10/06/2021 Synchro 11 Report
EJL Page 4
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HCM 6th Signalized Intersection Summary

Existing Traffic

38: Meridian Road & Stapleton Rd AM Peak Hour
N T Y
Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 if % 4 'l L if % M if
Traffic Volume (veh/h) 30 80 250 330 135 160 170 475 130 140 950 20
Future Volume {veh/h) 30 80 250 330 135 160 170 475 130 140 950 20
nitial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 33 87 272 359 147 0 185 516 0 152 1033 22
Peak Hour Factor 092 082 092 092 092 092 09 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 450 656 556 410 656 278 1247 433 1203 537
Arrive On Green 035 035 035 035 035 000 009 035 000 008 034 034
Sat Flow, veh/h 1241 1870 1585 1022 1870 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 33 87 272 359 147 0 185 516 0 152 1033 22
Grp Sat Flow(s),veh/h/In 1241 1870 1585 1022 1870 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 1.6 27 15 273 47 0.0 5.7 9.4 0.0 47 2.2 0.8
Cycle Q Clear(g_c), s 6.4 27 115 300 47 0.0 5.7 9.4 0.0 AT 232 0.8
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 450 656 556 410 656 278 1247 433 1203 537
VIC Ratio(X) 007 013 049 088 022 066 041 035 086 0.04
Avail Cap(c_a), veh/h 450 656 556 410 656 287 1370 464 1370 611
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 1.00 1.00 100
Upstream Filter({) 100 100 100 100 100 000 100 100 000 100 100 1.00
Uniform Delay (d), siveh 218 189 218 304 196 00 200 211 00 165 264 19.0
Incr Delay (d2), siveh 0.1 0.1 07 186 0.2 0.0 55 0.2 0.0 0.5 52 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.5 1.4 4.0 9.1 1.9 0.0 24 35 0.0 1.7 9.4 0.3
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 219 190 225 490 198 00 255 213 00 170 315 190
LnGrp LOS C B C D B C C B C B
Approach Vol, veh/h 392 506 A 701 A 1207
Approach Delay, s/veh 21.6 40.5 224 29.5
Approach LOS c D C C
Timer - Assigned Phs 1 2 - 5 6 8 R
Phs Duration (G+Y+Rc), s 125  37.0 360 136 36.0 36.0
Change Period (Y+Rc), s 6.0 7.0 6.0 6.0 7.0 6.0
Max Green Setting (Gmax),s 8.0  33.0 30.0 8.0 330 30.0
Max Q Clear Time (g c+1),s 67 114 13.5 7.7 252 32.0
Green Ext Time (p_c), s 0.0 29 1.3 0.0 3.8 0.0
Intersection Summary
HCM 6th Ctrl Delay 28.6
HCM 6th LOS C
Notes

Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.

10/06/2021
EJL
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HCM 6th TWSC

1: Black Forest Rd & Briargate Pkwy

Existing Traffic
PM Peak Hour

Intersection :
Int Delay, s/veh 0.2
Movement WBL WBR NRT NBR SBL SBT
Lane Configurations L P =)
Traffic Vol, veh/h 5 0 330 5 5 270
Future Vol, veh/h 5 0 330 5 5 270
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 9
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 0 359 5 5 293
Major/Minor Minor1 Major1 Major2
Conflicting Flow Al 665 362 0 0 364 0
Stage 1 362 - - - - -
Stage 2 303 - - -
Critical Hdwy 642 6.22 - 412
Critical Hdwy Stg 1 542 - - -
Critical Hdwy Stg 2 5.42 - - - -
Follow-up Hdwy 3.518 3.318 - - 2218 -
Pot Cap-1 Maneuver 425 683 - - 1195 -
Stage 1 704 - - - - -
Stage 2 749 - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 423 683 - 1195 -
Mov Cap-2 Maneuver 423 - - -
-Stage 1 704 - - - - -
Stage 2 745 - - - -
Approach WB  NB SB
HCM Control Delay, s  13.6 0 0.1
HCM LOS B
Minor Lane/Major Mymt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - 423 1195 -
HCM Lane V/C Ratio - 0.013 0.005 -
HCM Control Delay (s) - 136 8 0
HCM Lane LOS - B A A
HCM 95th %tile Q(veh) - 0 0 -

10/06/2021
EJL
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HCM 6th AWSC

29: Towner Ave & Stapleton Rd

Existing Traffic
PM Peak Hour

Intersection

Intersection Delay, s/veh 8.4

intersection LOS A

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations b P J

Traffic Vol, veh/h 10 205 5 10 145 10

Future Vol, veh/h 10 205 5 10 145 10

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 11 223 5 1 158 1

Number of Lanes 1 0 1 0 0 1

Approach WB NB SB

Opposing Approach SB NB

Opposing Lanes 0 1 1

Conflicting Approach Left NB WB

Conflicting Lanes Left 1 0 1

Conflicting Approach Right SB WB

Conflicting Lanes Right 1 1 0

HCM Control Delay 8.1 7.3 8.9

HCM LOS A A

Lane NBLn1 'WBLn1 SBLn1 -

Vol Left, % 0% 5%  94%

Vol Thru, % 33% 0% 6%

Vol Right, % 67%  95% 0%

Sign Control Stop Stop  Stop

Traffic Vol by Lane 15 215 155

LT Vol 0 10 145

Through Vol 5 0 10

RT Vol 10 205 0

Lane Flow Rate 16 234 168

Geometry Grp 1 1 1

Degree of Util (X) 0.019 0.248 0213

Departure Headway (Hd) 4202 3.818 4.545

Convergence, Y/N Yes Yes Yes

Cap 853 946 780

Service Time 222 1.82 2629

HCM Lane V/C Ratio 0.019 0247 0215

HCM Control Delay 7.3 8.1 8.9

HCM Lane LOS A A A

HCM 95th-tile Q 0.1 1 0.8

10/06/2021 Synchro 11 Report

EJL Page 2
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HCM 6th TWSC Existing Traffic
30: Stapleton Rd & Prairie Dove Dr PM Peak Hour

05

Movement EBL EBT WRT WBR SBL SBR
Lane Configurations d + F ¥
Traffic Vol, veh/h 5 150 215 25 15 0
Future Val, veh/h 5 150 215 25 15 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 285 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 82 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 163 234 27 16 0
Major/Minor Majori  Major2 Minor2.
Conflicting Flow Ali 261 0 - 0 407 234
Stage 1 - - - - 24 -
Stage 2 - - - - 173 -
Critical Hdwy 412 - - - 642 622
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1303 - - - 600 805
Stage 1 - - - - 805 -
Stage 2 - - - - 857 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1303 - - - 598 805
Mov Cap-2 Maneuver - . - - 598 -
—Stage-1 - - - 802 - - -
Stage 2 - - - - 857 -
Approach ~ BB WS SB
HCM Control Delay, s 0.3 0 11.2
HCM LOS B

Minor Lane/Major Mymt EBL EBT WBT WBRSBLn1 ! _ b

Capacity (veh/h) 1303 - - - 508
HCM Lane V/C Ratio 0.004 - - - 0.027
HCM Control Delay (s) 78 0 - - M2
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 01
10/06/2021 Synchro 11 Report
EJL Page 3
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HCM 6th TWSC

32: Stapleton Rd & Liberty Grove Drive

Existing Traffic

PM Peak Hour

Intersection

Int Delay, siveh 0.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations g 4+ £ N F
Traffic Vol, veh/h 0 165 235 55 25 5
Future Vol, veh/h 0 165 235 55 25 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 115 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 179 255 60 27 5
Major/Minor Majord Major2 Minor2
Conflicting Flow All 315 0 - 0 434 255

Stage 1 - - - - 255 -

Stage 2 - - - 179 -
Critical Hdwy 412 - - 642 622
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy 2218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1245 - - - 579 784

Stage 1 - - 788 -

Stage 2 - - - - 852 -
Platoon blocked, % -

Mov Cap-1 Maneuver 1245 - - - 579 784
Mov Cap-2 Maneuver - - - 579 -

Stage 1 - - - - 788 -

Stage 2 - - . 852 .
Approach EB WB SB
HCM Control Delay, s 0 0 11.2
HCM LOS B
Minor Lane/Major Mvimt EBL EBT WBT WBRSBLn{SBLn2
Capacity (veh/h) 1245 - - - 579 784
HCM Lane V/C Ratio - - - 0.047 0.007
HCM Contral Delay (s) 0 - - - 115 98
HCM Lane LOS A - B A
HCM 95th %tile Q(veh) 0 - - - 041 0
10/06/2021 Synchro 11 Report
EJL Page 4
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HCM 6lh Signalized Intersection Summary

38: Meridian Road & Stapleton Rd

Existing Traffic
PM Peak Hour

A ey v ANt N Y
Movement EBL EBT EBR WBL WRT WRBR NBL NBT NBR SBL SBT = SBR
Lane Configurations % 4 i % 4 i Y 44 if LI i’
Traffic Volume (veh/h) 10 45 135 245 45 85 240 835 270 125 555 5
Future Volume (veh/h) 10 45 135 245 45 85 240 835 270 125 555 5
[nitial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 1.00 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 11 49 147 266 49 0 261 908 0 136 603 5
Peak Hour Factor 092 092 092 092 092 092 09 092 09 092 092 09
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 469 524 444 424 524 459 1206 322 1028 459
Arrive On Green 028 028 028 028 028 000 013 034 000 008 029 029
Sat Flow, veh/h 1356 1870 1585 1187 1870 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 11 49 147 266 49 0 261 908 0 136 603 5
Grp Sat Flow(s),veh/h/In 1356 1870 1585 1187 1870 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 04 1.2 46 134 1.2 0.0 6.3 142 0.0 33 9.1 0.1
Cycle Q Clear(g_c), s 1.6 1.2 46 146 1.2 0.0 6.3 142 0.0 33 9.1 0.1
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 469 524 444 424 524 459 1206 322 1028 459
VIC Ratio(X) 002 009 033 063 009 057  0.75 042 059 0.0
Avail Cap(c_a), veh/h 737 894 758 659 894 459 1869 411 1869 834
HCM Platoon Ratio 100 100 100 100 100 100 100 1.00 100 100 100 1.00
Upstream Filter(l) 1.00 100 100 100 100 000 100 100 000 1.00 1.00 1.00
Uniform Delay (d), s/iveh 173 167 179 221 16.7 00 135 184 0.0 149  19.1 15.9
Incr Delay (d2), s/veh 0.0 0.1 0.4 1.5 0.1 0.0 1.7 1.0 0.0 0.9 0.5 0.0
Initial Q Delay(d3),s/ven 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.5 1.5 34 0.5 0.0 2.1 47 0.0 1.1 3.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 173 168 183 236 168 0.0 1541 19.4 00 158 196 159
LnGrp LOS B B B C B B B B B B
Approach Vol, veh/h 207 315 A 1169 A 744
Approach Delay, s/veh 17.9 225 18.4 18.9
Approach LOS B C B B
Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 108 283 236 140 252 23.6
Change Period (Y+Rc), s 6.0 7.0 6.0 6.0 7.0 6.0
iviax Green Setting (Gmax), 8.0 330 30.0 8.0 330 30.0
Max Q Clear Time (g_c+!1), 53 16.2 6.6 8.3 11.1 16.6
Green Ext Time (p_c), s 0.1 51 0.7 0.0 35 1.0
Intersection Summary
HCM 6th Ctrl Delay 19.0
HCM 6th LOS B
Notes

Unsignalized Delay for [NBR, WBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th Signalized Inlersection Summary 2045 Traffic
1: Black Forest Road & Briargate-Stapleton AM Peak Hour
O T 2N T N B S A 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations R F " = A T ] i o R i
Traffic Volume (veh/h) 150 1070 350 130 1300 65 510 315 175 130 645 65
Future Volume (veh/h) 150 1070 350 130 1300 65 510 315 175 130 645 65
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Woark 7one On Approach No No No No
Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 158 1126 164 137 1368 0 537 332 51 137 679 0
Peak Hour Factor 085 09 09 095 095 09 09 095 09 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 173 1392 621 173 1392 621 547 1007 449 394 711 317
Arrive On Green 0.05 0.39 0.39 0.02 0.13 0.00 0.16 0.28 0.28 0.08 0.20 0.00
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 158 1126 164 137 1368 0 537 332 51 137 679 0
Grp Sat Flow(s),veh/h/In 1728 1777 1585 1728 1777 1585 1728 1777 1585 1781 1777 1585
Q Serve(g_s), s 55 339 8.4 47 461 00 186 8.9 29 72 227 0.0
Cycle Q Clear(g_c), s 55 339 8.4 47 461 00 186 8.9 29 72 227 0.0
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh/h 173 1392 621 173 1392 621 547 1007 449 394 711 317
VIC Ratio(X) 091 081 026 079 098 000 098 033 0.11 035 09 0.00
Avail Cap(c_a), veh/h 173 1392 621 173 1392 621 547 1007 449 394 711 317
HCM Platoon Ratio 100 100 100 033 033 033 100 100 100 100 100 1.00
Upstream Filter(]) 100 100 100 100 100 000 100 100 100 1.00 1.00 0.0
Uniform Delay (d), s/veh 56.7 325 248 584 518 00 503 340 318 342 475 0.0
Incr Delay (d2), s/veh 446 52 1.0 218 204 00 336 0.9 0.5 05 244 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 34 1438 3.2 26 257 00 103 3.8 1.1 3.1 121 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 1014 377 258 802 722 00 838 349 324 347 719 0.0
LnGrp LOS F D C F E A F C C C E A
Approach Vol, vehth 1448 1505 920 816
Approach Delay, s/veh 43.3 72.9 63.4 65.7
Approach LOS D E E E
Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 120 530 250 300 120 530 150  40.0
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setting (Gmax),s 6.0 470 19.0 24.0 6.0 470 9.0 340
Max Q Clear Time (g_c+1),s 6.7 359 206 247 75 481 92 109
Green Ext Time (p_c), s 0.0 5.8 0.0 0.0 0.0 0.0 0.0 2.1
Intersection Summary
HCM 6th Ctrl Delay 60.6
HCM 6th LOS E
10/08/2021 Synchro 11 Report
EJL Page 1
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HCM 6th TWSC

2: Briargate-Stapleton & Rising Eagle Pl

2045 Traffic
AM Peak Hour

Intersection.

int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations 4 M F if

Traffic Vol, veh/h 0 1375 1475 10 0 20

Future Vol, veh/h 0 1375 1475 10 0 2

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - 150 - 0

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor g5 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 1447 1553 11 0 21

Major/Minor Majort Major2 Minor2

Conflicting Flow Al - 0 - 0 - 771
Stage 1 - - - - - -
Stage 2 - - - -

Critical Hdwy - - - - 6.94

Critical Hdwy Stg 1 - - - - -

Critical Hdwy Stg 2 - s - -

Foliow-up Hdwy - - - - 332

Pot Cap-1 Maneuver 0 - - 0 340
Stage 1 0 - 0 -
Stage 2 0 - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 340

Mov Cap-2 Maneuver - - - - -
Stage 1 - - - - - -
Stage 2 - - -

Approach EB WB sB

HCM Contro! Delay, s 0 0 16.3

HCM LOS C

Minor Lane/Major Mvmt EBT WBT WBRSBLn1

Capacity (veh/h) - - - 340

HCM Lane V/C Ratio - - - 0.062

HCM Control Delay (s) - - - 163

HCM Lane LOS - - - C

HCM 95th %tile Q(veh) - - - 02
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HCM 6th Signalized Intersection Summary 2045 Traffic

3: Loch Linneh PI & Briargate-Staplelon AM Peak Hour
—- N ¢ T N
ioveitiedt _ EBT EBR WBL WBT WBL NBR
Lane Configurations 4 [ L I L
Traffic Volume (veh/h) 1365 10 20 1465 20 20
Future Volume (veh/h) 1365 10 20 1465 20 20
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00  1.00 1.00  1.00
Parking Bus, Adj 100 100 100 100 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1437 11 21 1542 21 21
Peak Hour Factor 09 09 09 095 085 095
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2636 1176 333 2636 130 130
Arrive On Green 100 100 100 100 016 0.16
Sat Flow, veh/h 3647 1585 368 3647 821 821
Grp Volume(v), veh/h 1437 11 21 1542 43 0
Grp Sat Flow(s),veh/h/in 1777 1585 368 1777 1681 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 2.7 0.0
Cycle Q Clear(g c), s 0.0 0.0 0.0 0.0 27 0.0
Prop In Lane 1.00 1.00 049 049
Lane Grp Cap(c), vehh 2636 1176 333 2636 266 0
V/C Ratio(X) 0.55 0.01 0.06 0.59 0.16 0.00
Avail Cap(c_a), veh/h 2636 1176 333 2636 266 0
HCM Platoon Ratio 200 200 200 200 1.00 1.00
Upstream Filter(1) 100 1.00 08 08 100 0.00
Uniform Delay (d), siveh 0.0 0.0 0.0 0.0 436 0.0
Incr Delay (d2), siveh 0.8 0.0 0.3 0.8 1.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.3 0.0 0.0 0.3 1.2 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 0.8 0.0 0.3 08 449 0.0

LnGrp LOS A A A A D A

Approach Vol, veh/h 1448 1563 43

Approach Delay, s/veh 0.8 08 449

Approach LOS A A D

Timer - Assigned Phs ) ' 6 8

Phs Duration (G+Y+Rc), s 95.0 95.0 25.0

Change Period (Y+Rc), s 8.0 8.0 6.0

Max Green Setting (Gmax), s 89.0 89.0 19.0

Max Q Clear Time (g_c+l1), s 20 2.0 47

Green Ext Time (p_c), s 15.4 18.7 0.1

Intersection Summary E :

HCM 6th Ctrl Delay 1.4

HCM 6th LOS A

10/08/2021 Synchro 11 Report
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HCM 6th Signalized Intersection Summary 2045 Traffic

7: Lochwinnoch Ln & Briargate-Stapleton AM Peak Hour
VA N T U B 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LEE YL L T . T - ¥ B

Traffic Volume (veh/h) 15 1360 10 20 1445 30 20 20 20 3 20 20
Future Volume (veh/h) 15 1360 10 20 1445 30 20 20 20 30 20 20

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 16 1432 11 21 1521 32 20 21 21 32 20 A
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh'h 338 2971 1325 369 2971 1325 115 55 55 115 55 85
Arrive On Green 100 100 1.00 100 100 1.00 0.6 0.06 006 0.06 006 0.06
Sat Flow, veh/h 333 3554 1585 370 3554 1585 1365 858 858 1365 858 858

Grp Volume{v), veh/h 16 1432 N 21 1521 32 21 0 42 32 0 42
Grp Sat Flow(s),veh/h/in 333 1777 1585 370 1777 1585 1365 0 1716 1365 0 1716

Q Serve(q_s), s 00 00 00 00 00 00 18 00 28 28 00 28
CyceQCleargchs 00 00 00 00 00 00 46 00 28 56 00 28
Prop In Lane 1.00 100 1.00 1.00 1.00 0.50 1.00 0.50
Lane Grp Cap(c), vehh 338 2071 1325 369 2971 1325 115 0 110 115 0 110
VIC Ratio(X) 005 048 001 006 051 002 018 000 038 028 000 0.38

Avail Cap(c_a), veh/h 338 2971 1325 369 2971 1325 244 0 272 244 0 272
HCM Platoon Ratio 200 200 200 200 200 200 100 1.00 100 1.00 1.00 1.00
Upstream Filter(!) 082 082 082 074 074 074 1.00 0.00 1.00 1.00 000 1.00
Uniform Delay (d), siveh 0.0 00 00 00 00 00 5.1 00 539 566 0.0 538
Incr Delay (d2),siveh 02 05 00 02 05 00 08 00 22 1.3 00 22
inifial Q Delay(d3),s’veh 0.0 00 00 00 00 00 00 00 00 00 00 0.0
%ile BackOfQ(50%),ven0.0 02 00 00 02 00 06 00 13 10 00 1.3
Unsig. Movement Delay, siveh

LnGrp Delay(d),siveh 02 05 00 02 05 00 569 00 56.1 579 0.0 56.1

LnGrp LOS A A A A A A E A E E A E

Approach Vol, veh/h 1459 1574 63 74

Approach Delay, s/veh 05 0.5 56.3 56.9

Approach LOS A A E E

Timer - Assigned Phs 2 /I 6 8 i

Phs Duration (G+Y+Rc), s 106.3 13.7 106.3 13.7

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 89.0 19.0 89.0 19.0

Max Q Clear Time (g_ct!1),s 2.0 7.6 20 6.6

Green Ext Time (p_c), s 16.1 0.2 18.5 0.1

Intersection Summary ,

HCM 6th Ctrl Delay 29

HCM 6th LOS A
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HCM 6th Signalized Inlersection Summary
8: commercial collector & Briargate-Stapleton

2045 Traffic
AM Peak Hour

i I 2 N BV S A4

Movemerit_ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR.
Lane Configurations M F N MO N AN A
Traffic Volume (veh/h) 225 975 210 25 1380 15 65 55 45 55 80 50
Future Volume (veh/h) 225 975 210 25 1380 15 65 55 45 55 80 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 100 100 100 1.00 1.00 1.00
Whnrk 7ane On Approach No No No No
Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
AdjFlow Rate, vehh 237 1026 221 26 1453 16 68 58 47 58 84 53
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 417 2530 1128 403 2388 1065 150 213 181 170 213 181
Arrive On Green 013 100 100 005 100 100 011 011 011 011 011 0.11
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1252 1870 1585 1289 1870 1585
Grp Volume(v), veh/h 237 1026 221 26 1453 16 68 58 47 58 84 53
Grp Sat Flow(s),veh/h/in1781 1777 1585 1781 1777 1585 1252 1870 1585 1289 1870 1585
Q Serve(g_s), s 52 00 00 05 00 00 64 34 32 52 50 37
CycleQClear(g ¢c)s 52 00 00 05 00 00 114 34 32 86 50 37
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 417 2530 1128 403 2388 1065 150 213 181 170 213 181
VIC Ratio(X) 057 041 020 006 061 002 045 027 026 0.34 039 0.29
Avail Cap(c_a), vehh 584 2530 1128 493 2388 1065 206 296 251 228 296 251
HCM Platoon Ratio 200 200 200 200 200 200 1.00 1.00 100 1.00 1.00 1.00
Upstream Filter(1) 0.88 088 088 077 077 077 100 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 43 00 00 55 00 00 546 486 485 525 493 487
Incr Delay (d2),sveh 11 04 03 01 09 00 21 07 08 12 12 09
Initial Q Delay(d3),s’veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/iM.4 01 01 02 03 00 21 16 13 17 24 15
Unsig. Movement Delay., s/veh
LnGrp Delay(d),siveh 54 04 03 55 09 00 567 493 493 537 505 496
LnGrp LOS A A A A A A E D D D D D
Approach Vol, veh/h 1484 1495 173 195
Approach Delay, s/veh 1.2 1.0 522 51.2
Approach LOS A A D D
Timer-AssignedPhs 4 2 i 5 6 8
Phs Duration (G+Y+Rc), 8.9 91.4 19.7 13.7 86.6 19.7
Change Period (Y+Rc), s 6.0 6.0 60 60 6.0 6.0
Max Green Setting (Gmax.8 74.0 19.0 19.0 64.0 19.0
Max Q Clear Time (g_c+!13,5 2.0 106 72 20 13.4
Green Ext Time (p_c),s 0.0 9.7 05 05 153 0.3
Intersection Summary. Tl
HCM 6th Ctrl Delay 6.7
HCM 6th LOS A
10/08/2021 Synchro 11 Report
EJL Page 5
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HCM 6th Signalized Intersection Summary
10: Vollmer Rd & Briargate-Stapleton

2045 Traffic
AM Peak Hour

Aany et ANt AN Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M4 Ff 5 M F N + N 4 F
Traffic Volume (veh/h) 20 995 60 190 1280 20 65 80 75 8 200 75
Future Volume (veh/h) 20 995 60 190 1280 20 65 80 765 85 200 75
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 1047 63 200 1347 21 68 84 79 89 211 79
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 240 1977 882 460 2137 953 165 226 191 259 249 211
Arrive On Green 0.04 1.00 1.00 007 060 060 004 012 012 0.06 013 0.13
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 1870 1585 1781 1870 1585
Grp Volume(v), veh/h 21 1047 63 200 1347 21 68 84 79 89 211 79
Grp Sat Flow(s),veh/hin1781 1777 1585 1781 1777 1585 1781 1870 1585 1781 1870 1585
Q Serve(g_s), s 06 00 00 56 292 06 40 50 55 52 132 55
CycleQClear(g.c)s 06 00 00 56 292 06 40 50 55 52 132 355
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 240 1977 882 460 2137 953 165 226 191 250 249 211
VIC Ratio(X) 0.09 053 007 044 063 002 041 037 041 034 085 038
Avail Cap(c_a), veh/h 336 1977 882 595 2137 953 218 343 291 201 343 291
HCM Platoon Ratio 200 200 200 100 1.00 100 100 100 1.00 100 1.00 1.00
Upstream Filter(1) 093 093 093 1.00 100 100 1.00 100 100 1.00 1.00 1.00
Uniform Delay (d), siveh 13.0 0.0 00 9.1 154 97 441 486 488 428 508 475
Incr Delay (d2),siveh 04 09 01 06 14 00 17 10 14 08 135 11
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veni0.2 03 00 20 10 02 18 24 22 23 70 22
Unsig. Movement Delay, s/veh
LnGrp Delay(d),siveh 132 09 01 97 168 97 457 496 502 436 643 486
LnGrp LOS B A A B A D D D D E D
Approach Vol, veh'h 1131 1568 231 379
Approach Delay, s/veh 1.1 15.8 48.7 56.2
Approach LOS A B D E
Timer-AssignedPhs 1 2 3 4 &5 6 17 8
Phs Duration (G+Y+Rc), $3.9 728 114 219 85 782 128 205
Change Period (Y+Rc),s 6.0 60 60 6.0 60 60 60 60
Max Green Setting (Gma%}.8 480 9.0 220 9.0 5.0 9.0 220
Max Q Clear Time (g_c+17,8 20 60 152 26 312 72 75
Green Ext Time (p_c),s 03 88 00 07 00 105 00 05
Intersection Summary
HCM 6th Ctrl Delay 17.7
HCM 6th LOS B
10/08/2021 Synchro 11 Report
EJL Page 6
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HCM 6th TWSC

11: Wheatland Dr & Briargate-Stapleton

2045 Traffic
AM Peak Hour

Intersection
Int Delay, siveh 0.1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ¥ EX s i
Traffic Vol, veh/h 1140 15 0 1490 0 20
Future Vol, veh/h 1140 15 0 1490 0 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 200 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1200 16 0 1568 0 21
Major/Minor Majort Major2 Minord
Conflicting Flow All 0 0 - - 600
Stage 1 - - - - -
Stage 2 - - - - - -
Critical Hdwy - - - - 694
Critical Hdwy Stg 1 - - - - -
Critical Hdwy Stg 2 - - - - -
Follow-up Hdwy - - - - - 332
Pot Cap-1 Maneuver - - 0 - 0 444
Stage 1 - - 0 0 -
Stage 2 - - 0 0 -
Platoon blocked, % -

Mov Cap-1 Maneuver - - - 444
Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - -

Stage 2 - - - - -

Approach EB! WB NB

HCM Control Delay, s 0 0 13.5

HCM LOS B

Minor Lane/MajorMvmt  NBLn1 EBT EBR WBT
Capacity (veh/h) 444 - - -

HCM Lane VIC Ratio 0.047 - -

HCM Control Delay (s) 13.5 - -

HCM Lane LOS B -

HCM 85th %tile Q(veh) 0.1 - - -
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HCM 6th Signalized Intersection Summary
18: Sterling Ranch Rd & Briargate-Stapleton

2045 Traffic
AM Peak Hour

- N ¥ TN/
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i % % ol
Traffic Volume (venh/h) 1075 85 40 1280 210 60
Future Volume (veh/h) 1075 85 40 1280 210 60
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00  1.00
Parking Bus, Adj 100 100 1.00 100 100 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1132 89 42 1347 221 63
Peak Hour Factor 095 095 085 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, vehth 2398 1070 355 2687 256 228
Arrive On Green 067 067 003 076 014 014
Sat Flow, veh/h 3647 1585 1781 3647 1781 1585
Grp Volume(v), veh/h 1132 89 42 1347 221 63
Grp Sat Flow(s),veh/hiln 1777 1585 1781 1777 1781 1585
Q Serve(g_s), s 18.2 23 08 179 146 43
Cycle Q Clear(g_c), s 18.2 23 08 179 146 43
Prop In Lane 100 1.00 1.00  1.00
Lane Grp Cap(c), veh/h 2398 1070 355 2687 256 228
VIC Ratio(X) 047 008 012 050 086 028
Avail Cap(c_a), veh/h 2398 1070 433 2687 445 396
HCM Piatoon Ratio 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 9.3 6.7 6.6 57 502 458
Incr Delay (d2), s/veh 0.7 0.2 0.4 0.7 8.4 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/n 6.3 0.7 0.3 5.2 7.1 1.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.0 6.9 6.7 64 586  46.5
LnGrp LOS A A A A E D
Approach Vol, veh/h 1221 1389 284
Approach Delay, s/veh 9.8 64 559
Approach LOS A A E
Timer - Assigned Phs il 2 6 8
Phs Duration (G+Y+Rc), s 98 87.0 96.7 23.3
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Sefting (Gmax),s 9.0  63.0 78.0 30.0
Max Q Clear Time (g_ctl1),s 28  20.2 19.9 16.6
Green Ext Time (p_c), s 00 100 13.2 0.7
Intersection Summary
HCM 6th Ctrl Delay 12.7
HCM 6th LOS B
10/08/2021 Synchro 11 Report
EJL Page 8
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HCM 8lh TWSC

20: Sterling Ranch Collector RIRO & Briargate-Stapleton

2045 Traffic
AM Peak Hour

Intersection

int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations ~ #4  § 44 'd
Traffic Vol, veh/h 1045 90 0 1320 0 30
Future Vol, veh/h 1045 90 0 1320 0 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 95 95 95 g5 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1100 95 0 1389 0 32
Major/Minor Majort Major2 Minord
Conflicting Flow Al 0 0 - - - 550

Stage 1 - - - - - -

Stage 2 - - - -
Critical Hdwy - - - - 694
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - - - -
Follow-up Hdwy - - - - 332
Pot Cap-1 Maneuver - - 0 - 0 479

Stage 1 - 0 - 0 -

Stage 2 - - 0 0 -
Platoon blocked, % - -

Mov Cap-1 Maneuver - - - 479
Mov Cap-2 Maneuver - - - -

Stage 1 - - - - -

Stage 2 - - - -
Approach EB WB' NB
HCM Control Delay, s 0 0 13
HCM LOS B
Minor Lane/Major Mvmt  NBLn1 EBT EBR WBT
Capacity (veh/h) 479 - - -

HCM Lane V/C Ratio 0.066 - -
HCM Control Delay (s) 13 - - -
HCM Lane LOS B -

HCM 95th %tile Q(veh) 0.2 - -

10/08/2021
EJL
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HCM 6th Signalized Intersection Summary

2045 Traffic

22: Banning Lewis Pkwy & Briargate-Stapleton AM Peak Hour
- N v TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 f 5 M WY [

Traffic Volume (veh/h) 610 465 325 710 610 230

Future Volume (veh/h) 610 465 325 710 610 230

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 100 1.00 1.00

Parking Bus, Adj 100 100 100 100 100 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 642 489 342 747 642 242

Peak Hour Factor 095 095 095 095 085 095

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 1830 816 405 2424 753 346

Arrive On Green 0.51 0.51 0.23 1.00 0.22 0.22

Sat Flow, veh/h 3647 1585 3456 3647 3456 1585

Grp Volume(v), veh/h 642 489 342 747 642 242

Grp Sat Flow(s),veh/h/In 1777 1585 1728 1777 1728 1585

Q Serve(g_s), s 128 260 113 00 214 169

Cycle Q Clear(g_c), s 128 260 113 00 214 169

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 1830 816 405 2424 753 346

V/C Ratio(X) 035 060 084 031 08 070

Avail Cap(c_a), veh/h 1830 816 605 2424 1037 476

HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00

Upstream Filter(]) 100 100 095 095 1.00 1.00

Uniform Delay (d), siveh 172 204 449 00 451 433

Incr Delay (d2), s/veh 0.5 32 6.7 0.3 5.2 2.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 5.1 9.6 4.6 0.1 9.5 6.8

Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 178 237 516 03 502  46.1

LnGrp LOS B C D A D D

Approach Vol, veh/h 1131 1089 884

Approach Delay, s/veh 20.3 164 491

Approach LOS c B D

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 20.1 67.8 87.8 32.2

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0

Max Green Setting (Gmax),s 210  45.0 72.0 36.0

Max Q Clear Time (g_c+l1),s 133  28.0 2.0 234

Green Ext Time (p_c), s 0.7 5.5 5.5 27

Intersection Summary

HCM 6th Ctrl Delay 271

HCM 6th LOS C

10/08/2021 Synchro 11 Report

EJL Page 10
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HCM 61h Signalized Intersection Summary 2045 Traffic

24: The Ranch Collector West & Briargate-Stapleton AM Peak Hour
-y TN 2
Movement ~ EBT EBR WBL WBT NBL NBR

Lane Configurations 44 & % 44 W® &
Traffic Volume (veh/h) 770 70 35 1015 20 20

Future Volume (veh/h) /70 70 35 1015 20 20

Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 811 74 37 1068 21 21
Peak Hour Factor 095 095 095 095 09 095
Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 3087 1377 605 3087 56 50
Arrive On Green 1.00 1.00 1.00 1.00 0.03 0.03
Sat Flow, veh/h 3647 1585 628 3647 1781 1585

Grp Volume(v), veh/h 811 74 37 1068 21 21
Grp Sat Flow(s),veh/h/n1777 1585 628 1777 1781 1585
Q Serve(g_s), s 00 00 00 00 14 16
CycleQClear(gc,s 00 00 00 00 14 16
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 3087 1377 605 3087 56 50
VIC Ratio(X) 026 005 006 035 038 042
Avail Cap(c_a), veh/h 3087 1377 605 3087 327 291
HCM Platoon Ratio 200 200 200 200 1.00 1.00
Upstream Filter(l) 092 092 093 093 1.00 1.00
Uniform Delay (d), s’veh 0.0 0.0 00 00 570 57.0
Incr Delay (d2), siveh 02 01 02 03 41 56
Initial Q Delay(d3),s’veh 0.0 00 00 00 00 0.0
%ile BackOfQ(50%),vehi0.41 00 0.0 01 07 07
Unsig. Movement Delay, siveh

LnGrp Delay(d),siveh 02 01 02 03 61.1 626

LnGrp LOS A A A A E E

Approach Vol, veh/h 885 1105 42

Approach Delay, siveh 0.2 03 619

Approach LOS A A E

Timer - Assigned Phs 2 ' 6 8

Phs Duration (G+Y+Rc),s  110.2 110.2 9.8

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Sefting (Gmax), s 86.0 86.0 220

Max Q Clear Time (g_ct1),s 2.0 2.0 3.6

Green Ext Time (p_c), s 6.4 9.7 0.1

Intersection Summary : ' =

HCM 6th Ctrl Delay e

HCM 6th LOS A

10/08/2021 Synchro 11 Report

EJL Page 11
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HCM 6th Signalized Intersection Summary

26: Raygor Rd/Woodmen Hills Rd & Briargate-Stapleton

2045 Traffic
AM Peak Hour

N U B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations x M F N M F N 4+ F N 4+ F
Traffic Volume (veh/h) 35 710 45 90 80 50 75 20 20 10 20 125
Future Volume (veh/h) 35 710 45 90 850 50 75 20 20 10 20 125
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 1.00 1.00 1.00 1.00 100 100 100 100 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 37 747 47 95 895 53 79 21 2 11 21 132
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 482 2517 1123 615 2554 1139 173 190 161 185 190 161
Arrive On Green 006 100 1.00 004 072 072 010 010 010 010 010 0.0
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1234 1870 1585 1365 1870 1585
Grp Volume(v), veh/h ar 747 47 85 895 53 v 2t X 11 21 132
Grp Sat Flow(s),veh/hin1781 1777 1585 1781 1777 1585 1234 1870 1585 1365 1870 1585
Q Serve(g_s), s 07 00 00 17 114 12 75 12 14 09 12 098
CycleQClearg c)s 07 00 00 17 14 12 87 12 14 21 12 98
Prop In Lane 1.00 .1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 482 2517 1123 615 2554 1139 173 190 161 185 190 161
VIC Ratio(X) 008 030 004 015 035 005 046 0.11 013 006 011 082
Avail Cap(c_a), veh/h 563 2517 1123 752 2554 1139 305 390 330 330 390 330
HCM Platoon Ratio 200 200 200 100 100 1.00 100 1.00 100 100 1.00 1.00
Upstream Filter(l) 098 098 098 095 095 095 100 1.00 100 1.00 1.00 1.00
Uniform Delay (d), siveh 45 00 00 40 63 49 528 490 491 499 430 0528
Incr Delay (d2),siveh 04 03 01 01 04 01 19 03 04 01 03 97
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/il0.2 01 00 05 36 03 24 06 06 03 06 43
Unsig. Movement Delay, siveh
LnGrp Delay(d),siveh 46 03 01 41 67 50 548 492 494 501 492 626
LnGrp LOS A A A A A A D D D D D E
Approach Vol, veh/h 831 1043 121 164
Approach Delay, s/veh 0.5 6.4 52.9 60.0
Approach LOS A A D E
Timer- AssignedPhs 1 2 456 8
Phs Duration (G+Y+Rc), 0.8 91.0 182 95 923 18.2
Change Period (Y+Rc), s 60 6.0 60 60 60 6.0
Max Green Setting (Gmat}l.8 63.0 250 9.0 680 25.0
Max Q Clear Time (g_c+!13,8 2.0 118 27 134 10.7
Green Ext Time (p_c),s 0.1 56 04 00 741 0.3
Intersection Summary.
HCM 6th Ctrl Delay 10.8
HCM 6th LOS B
10/08/2021 Synchro 11 Report
EJL Page 12
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HCM 6th Signalized Intersection Summary

27: Briargate-Stapleton & The Ranch Collector East

2045 Traffic
AM Peak Hour

Nty

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations Y M OF N M

Traffic Volume (veh/h) 65 35 735 5 25 925

Future Volume (veh/h) 65 35 735 5 25 925

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 68 37 774 5 26 974

Peak Hour Factor 095 095 095 095 095 095

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 97 86 3005 1340 616 3005

Arrive On Green 0.05 005 085 0.85 085 085

Sat Flow, veh/h 1781 1585 3647 1585 693 3647

Grp Volume(v), veh/h 68 37 774 5 26 974

Grp Sat Flow(s),veh/h/In1781 1585 1777 1585 693 1777

Q Serve(g_s), s 45 27 52 01 09 70

Cycle QClear(g_c),s 45 27 52 01 64 70

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c),vehlh 97 86 3005 1340 616 3005

VIC Ratio(X) 070 043 026 0.00 004 0.32

Avail Cap(c_a),veh/n 386 343 3005 1340 616 3005

HCM Platoon Ratio 1.00 1.00 100 1.00 1.00 1.00

Upstream Filter(l) 1.00 1.00 09 096 091 0.91

Uniform Delay (d), siveh 558 549 18 14 24 20

Incr Delay (d2),siveh 88 33 02 00 01 03

Initial Q Delay(d3),s/veh 0.0 00 00 00 00 00

%ile BackOfQ(50%),vehIr2.3 12 09 00 01 12

Unsig. Movement Delay, s/veh

LnGrp Delay(d),siveh 646 583 20 14 25 22

LnGrp LOS E E A A A A

Approach Vol, veh/h 105 779 1000

Approach Delay, siveh 62.3 2.0 22

Approach LOS E A A

Timer - Assigned Phs 2 6 8

Phs Duration (G+Y+Rc),s  107.5 107.5 125

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax), s  82.0 82.0 26.0

Max Q Clear Time (g_c+l1),s 7.2 9.0 6.5

Green Ext Time (p_c), s 5.7 8.2 0.2

Intersection Summary

HCM 6th Ctrl Delay 83

HCM 6th LOS A

10/08/2021 Synchro 11 Report

EJL Page 13
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HCM 6th Signalized Intersection Summary
29: Towner Ave & Briargate-Stapleton

2045 Traffic
AM Peak Hour

PR NS U BV I
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations " M F N M4 F N DB Y 4
Traffic Volume (veh/h) 175 580 15 10 640 180 35 20 5 100 20 275
Future Volume (veh/h) 175 580 15 10 640 180 35 20 5 100 20 275
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, ven/h 184 611 16 11 674 189 37 2 5 105 21 289
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 429 1995 890 458 1807 806 286 236 56 381 367 311
Arrive On Green 007 056 056 001 051 051 003 016 0.16 0.06 020 0.20
Sat Flow, vehth 1781 3554 1585 1781 3554 1585 1781 1460 348 1781 1870 1585
Grp Volume(v), veh/h 184 611 16 11 674 189 37 0 26 105 21 289
Grp Sat Flow(s),veh/hn1781 1777 1585 1781 1777 1585 1781 0 1808 1781 1870 1585
Q Serve(g_s), s 57 109 05 04 138 80 21 00 15 58 11 215
CycleQClear(g c)s 57 109 05 04 138 80 21 00 15 58 11 215
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.19 1.00 1.00
Lane Grp Cap(c), veh/n 429 1995 890 458 1807 806 286 0 293 381 367 311
V/C Ratio(X) 043 031 002 002 037 023 013 0.00 009 028 006 093
Avail Cap(c_a), veh/n 520 1995 890 569 1807 806 367 0 293 475 374 317
HCM Platoon Ratio 100 1.00 1.00 1.00 100 100 100 100 1.00 1.00 100 1.00
Upstream Filter(l) 098 098 098 100 100 100 100 000 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 12.7 139 117 139 179 165 401 00 428 381 392 474
Incr Delay (d2),siveh 07 04 00 00 06 07 02 00 01 04 01 323
Initial Q Delay(d3),siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),vehi2.4 42 02 01 55 30 09 00 07 26 05 112
Unsig. Movement Delay, siveh
LnGrp Delay(d),siveh  13.3 143 117 139 185 171 403 00 428 385 393 79.7
LnGrp LOS B B B B B B D A D D D E
Approach Vol, veh/h 811 874 63 415
Approach Delay, s/veh 14.1 18.1 41.3 67.2
Approach LOS B B D E
Timer-AssignedPhs 1 2 38 4 5 6 7 8
Phs Duration (G+Y+Rc),s7.5 734 95 296 139 670 137 254
Change Period (Y+Rc),s 60 60 60 60 60 60 60 6.0
Max Green Sefting (Gmax3.8 540 9.0 240 140 490 140 190
Max Q Clear Time (g_c+12,4 129 41 235 77 158 78 35
Green Ext Time (p_c),s 00 42 00 01 02 53 01 00
Intersection Summary
HCM 6th Ctrl Delay 26.7
HCM 6th LOS C
10/08/2021 Synchro 11 Report
EJL Page 14
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HCM 6lh TWSC

30: Briargate-Stapleton & Prairie Dove Dr

2045 Traffic
AM Peak Hour

Intersection.
Int Delay, s/veh 0
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4 M F ol
Traffic Vol, veh/h 0 685 825 115 0 5
Future Vol, veh/h 0 685 825 115 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None None
Storage Length - - 200 - 0
Veh in Median Storage, # 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 85 95 95 g5 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 721 868 121 0 5
Major/Minor Majort Major2 Minor2
Conflicting Fiow All - 0 - 0 - 434
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - - - - 694
Critical Hdwy Stg 1 - - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - - - - - 332
Pot Cap-1 Maneuver 0 - - - 0 570
Stage 1 0 - - 0 -
Stage 2 0 - - 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - - - 570
Mov Cap-2 Maneuver - - - -
Stage 1 - - - - -
Stage 2 - - - -
Approach EB WB SB
HCM Control Delay, s 0 0 11.4
HCM LOS B
Minor Lane/Major Mvmt EBT WBT WBRSBLnt » I
Capacity (veh/h) - - - 570
HCM Lane V/C Ratio - - 0.009
HCM Control Delay (s) - - 114
HCM Lane LOS - - - B
HCM 95th %tile Q(veh) - - 0
10/08/2021 Synchro 11 Report
EJL Page 15
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HCM 6th TWSC 2045 Traffic

32: Briargate-Stapleton & Liberty Grove Dr AM Peak Hour
Intersection
Int Delay, siveh 0.2
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations M M F o
Traffic Vol, veh/h 0 68 915 70 0 25
Future Vol, veh/h 0 685 915 70 0 25
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 200 - -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 729 963 74 0 26
Major/Minor Majord Major2 Minor2
Conflicting Flow Al - 0 - 0 - 482
Stage 1 - - - - - -
Stage 2 - - - - - -

Critical Hdwy - - - - - 694
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - -
Follow-up Hdwy - - - - 3.32

1
"
'
(]

Pot Cap-1 Maneuver 0 - - - 0 530
Stage 1 0 - - - 0 -
Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 530
Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - - -
Stage 2 - - - - - -
Approach ~ EB “WB SB
HCM Control Delay, s 0 0 121
HCM LOS B
Minor Lang/Major Mvmt_~ EBT WBT WBR SBLn{ ;
Capacity (veh/h) - - - 530
HCM Lane V/C Ratio - - - 0.05
HCM Control Delay (s) - - - 124
HCM Lane LOS - - - B
HCM 95th %tile Q(veh) - - - 02
10/08/2021 Synchro 11 Report
EJL Page 16
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HCM 6lh Signalized Inlersection Summary
38: Meridian Rd & Briargate-Stapleton

2045 Traftic
AM Peak Hour

ey v AN 2N Y
Movement EBL EBT EBR WBL WBT WBR NBL NRT NRR  SBL  SBT  SBR
Lane Configurations o < i N M A, T o b s ¥ i
Traffic Volume (veh/h) 70 190 425 300 305 210 225 620 170 185 640 455
Future Voiume (veh/h) 70 190 425 300 305 210 225 620 170 185 640 455
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Whark Zane QOn Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 74 200 216 316 321 0 237 653 58 195 674 251
Peak Hour Factor 095 095 095 095 095 095 085 095 095 095 095 0095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 433 1115 497 458 1236 298 1198 534 256 1155 515
Arrive On Green 0.04  0.31 0.31 008 035 000 009 034 034 007 032 032
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 74 200 216 316 321 0 237 653 58 195 674 251
Grp Sat Flow(s),veh/h/In 1781 1777 1585 1781 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 34 49 130 9.0 7.8 0.0 8.1 17.9 3.0 66 190 152
Cycle Q Clear(g_c), s 3.4 49 130 9.0 7.8 0.0 8.1 17.9 3.0 66 19.0 152
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 433 1115 497 458 1236 298 1198 534 256 1155 515
V/C Ratio(X) 017 018 043 069 0.26 080 055 0.1 076 058 049
Avail Cap(c_a), veh/h 493 1115 497 458 1236 403 1198 534 403 1155 515
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100  1.00 1.00  1.00
Upstream Filter(l) 100 100 100 100 100 000 100 100 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.1 298 327 304 281 00 538 323 274 545 337 325
Incr Delay (d2), siveh 0.2 04 27 4.3 0.5 0.0 77 1.8 0.4 47 22 3.3
Initial Q Delay(d3),s/ven 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
‘hile BackOfQ(50%),veh/In 1.4 21 5.1 3.6 33 0.0 3.7 7.5 1.1 29 8.0 6.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 263 303 355 347 286 00 615 341 278 582 359 358
LnGrp LOS C C D C G E C C E D D
Approach Vol, veh/h 490 637 A 948 1120
Approach Delay, s/veh 32.0 31.6 40.6 39.9
Approach LOS C C D D
Timer - Assigned Phs' 1 &) 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 150 437 163 450 109 477 149 464
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Setfing (Gmax),s 9.0 34.0 14.0 39.0 9.0 34.0 14.0 39.0
Max Q Clear Time (g_ct+I1),s 11.0 150 101 21.0 54 9.8 86 199
Green Ext Time (p_c), s 0.0 1.7 0.3 45 0.0 1.8 0.3 3.8
Intersection Summary.
HCM 6th Ctrl Delay 37.2
HCM 6th LOS D
Notes

Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.

10/08/2021
EJL

PC Report Packet

Page 162 of 476

-29

Synchro 11 Report

Page 17



HCM 6th Signalized Intersection Summary 2045 Traffic

1: Black Forest Road & Briargate-Stapleton PM Peak Hour
A ey v ANt A2 A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M F W ™" F "M " r N M i"
Traffic Volume (veh/h) 190 1150 350 370 895 50 435 795 260 90 525 210
Future Volume (veh/h) 190 1150 350 370 895 50 435 795 260 90 525 210
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 1.00 1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 1.00 100 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 200 1211 189 389 942 0 458 837 98 95 553 35
Peak Hour Factor 005 095 095 095 095 09 085 095 09 09 085 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 259 1333 594 403 1481 661 490 948 423 159 592 264
Arrive On Green 0.07 0.38 0.38 0.08 0.28 0.00 0.14 0.27 0.27 0.04 017 0.17
Sat Flow, veh/h 3456 3554 1585 3456 3554 1585 3456 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 200 1211 189 389 942 0 458 837 98 95 553 35
Grp Sat Flow(s),veh/h/In 1728 1777 1585 1728 1777 1585 1728 1777 1585 1781 1777 1585
Q Serve(g_s), s 68 388 102 135 278 00 157 274 5.8 50 184 23
Cycle Q Clear(g_c), s 68 388 102 135 279 00 157 271 5.8 50 184 2.3
Prop In Lane 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 259 1333 594 403 1481 661 490 948 423 159 592 264
VIC Ratio(X) 077 091 032 09 064 000 094 08 023 060 093 013
Avail Cap(c_a), veh/h 346 1333 594 403 1481 661 490 948 423 159 592 264
HCM Platoon Ratio 100 100 100 067 067 067 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 400 100 100 100 000 100 100 1.00 100 1.00 1.00
Uniform Delay (d), siveh 545 356 266 551 35.3 00 51.0 422 344 418 483 426
Incr Delay (d2), s/veh 75 107 14 356 2.1 00 255 117 13 6.1 238 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 3.2 17.8 39 79 12.8 0.0 8.3 13.0 2.3 2.6 99 0.9
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 62.0 462 280 907 374 00 765 540 357 479 731 436
LnGrp LOS E D C F D A E D D D E D
Approach Vol, veh/h 1600 1331 1393 683
Approach Delay, s/veh 46.0 52.9 60.1 68.1
Approach LOS D D E E
Timer - Assigned Phs 1 2 3 4 5 6 T 8

Phs Duration (G+Y+Rc), s 200 510 230 260 150 560 11.0 380
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Sefting (Gmax),s 14.0 450 17.0 200 120 470 50 320
Max Q Clear Time (g_c+l1),s 155 408 177 204 88 299 7.0 2941

Green Ext Time (p_c), s 0.0 29 0.0 0.0 0.2 5.7 0.0 1.5

Intersection Summary

HCM 6th Ctrl Delay 54.8

HCM 6th LOS D
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HCM 6th TWSC

2: Briargate-Stapleton & Rising Eagle PI

2045 Traffic
PM Peak Hour

Intersection
Int Delay, s/veh 0.1
Movement EBL ERT WBT WBR SBL SBR
Lane Configurations 4 M4 F i
Traffic Vol, veh/h 0 1500 1295 10 0 20
Future Vol, veh/h 0 1500 1295 10 0 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0
Veh in Median Storage, # 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 8% 9 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1579 1363 11 0 21
Major/Minor Majort  Major2  Minor2
Conflicting Flow All 0 - 0 - 682
Stage 1 - - - - - .
Stage 2 - - - - - -
Critical Hdwy - - - - 694
Critical Hdwy Stg 1 - - -
Critical Hdwy Stg 2 - - - - -
Follow-up Hdwy - - - 332
Pot Cap-1 Maneuver 0 - - 0 392
Stage 1 0 - - 0 -
Stage 2 0 - - 0 -
Platoon blocked, %
Mov Cap-1 Maneuver - - 392
Mov Cap-2 Maneuver - - - - -
Stage 1 - - - - -
Stage 2 - - - -
Approach EB ‘WB SB
HCM Control Delay, s 0 0 14.7
HCM LOS B
Minor Lane/Major Mymt EBT _WBT WBRSBLni
Capacity (veh/h) - - - 392
HCM Lane V/C Ratio - - - 0.054
HCM Control Delay (s) - - - 147
HCMLane LOS - B
HCM 95th %tile Q(veh) - - 02
10/08/2021 Synchro 11 Report
EJL Page 2
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HCM 6th Signalized Intersection Summary

2045 Traffic

3: Loch Linneh PI & Briargate-Stapleton PM Peak Hour
—- N ¥ TN 7/

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 i LI b

Traffic Volume (veh/h) 1480 20 15 1290 15 20

Future Volume (veh/h) 1480 20 15 1290 15 20

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 100 1.00 100 100 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 1558 21 16 1358 16 21

Peak Hour Factor 095 095 095 095 095 095

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 3092 1379 342 3092 21 28

Arrive On Green 1.00 1.00 1.00 1.00 003 0.03

Sat Flow, veh/h 3647 1585 324 3647 703 922

Grp Volume(v), veh/h 1558 21 16 1358 38 0

Grp Sat Flow(s),veh/h/in 1777 1585 324 1777 1669 0

Q Serve(g_s), s 0.0 0.0 0.0 0.0 27 0.0

Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.0 27 0.0

Prop In Lane 1.00 1.00 042 0.55

Lane Grp Cap(c), veh/h 3092 1379 342 3092 50 0

VIC Ratio(X) 050 002 005 044 076 0.00

Avail Cap(c_a), veh/h 3092 1379 342 3092 264 0

HCM Platoon Ratio 133 133 200 200 100 1.00

Upstream Filter(!) 100 1.00 090 090 100 0.0

Uniform Delay (d), s/veh 0.0 0.0 0.0 00 578 0.0

incr Delay (d2), siveh 0.6 0.0 0.2 04 208 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 0.3 0.0 0.0 0.2 14 0.0

Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 0.6 0.0 0.2 04 785 0.0

LnGrp LOS A A A A E A

Approach Vol, veh/h 1579 1374 38

Approach Delay, s/veh 0.6 0.4 78.5

Approach LOS A A E

Timer - Assigned Phs 2 = 8

Phs Duration (G+Y+Rc), s 110.4 1104 9.6

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax), s 89.0 89.0 19.0

Max Q Clear Time (g_c+l1), s 2.0 2.0 4.7

Green Ext Time (p_c), s 18.3 14.5 0.0

Intersection Summary _

HCM 6th Ctrl Delay 1.5

HCM 6th LOS A

Notes

User approved volume balancing among the lanes for turning movement.
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HCM 61h Signalized Intersection Summary 2045 Traffic

/. Lochwinnoch Ln & Briargate-Stapleton PM Peak Hour
i 2R 2R N BV S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations " M N MY B LR

Traffic Volume (ven/h) 40 1440 20 10 1270 20 15 200 20 20 20 20
Future Volume (veh/h) 40 1440 20 10 1270 20 15 20 20 20 20 20

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 1.00 100 100 1.00 100 100 1.00 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/hin 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 42 1516 21 11 1337 21 16 21 21 21 21 21
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 399 3000 1338 345 3000 1338 104 48 48 104 48 48
Arrive On Green 1.00 1.00 1.00 1.00 1.00 1.00 006 0.06 0.06 006 0.06 0.06
Sat Flow, vehth 401 3554 1585 338 3554 1585 1365 858 858 1365 858 858

Grp Volume(v), veh/h 42 1516 21 11 1337 21 16 0 42 21 0 42
Grp Sat Flow(s),veh/hiin 401 1777 1585 338 1777 1585 1365 0 1716 1365 0 1716

Q Serve(g_s), s 00 00 00 00 00 00 14 00 28 18 00 28
CydeQCleargchs 00 00 00 00 00 00 42 00 28 47 00 28
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.50 1.00 0.50
Lane Grp Cap(c), veh/h 399 3000 1338 345 3000 1338 104 O 95 104 0 96
V/C Ratio(X) 011 051 002 003 045 002 015 000 044 020 000 044

Avail Cap(c_a), veh/n 399 3000 1338 345 3000 1338 244 0 272 244 0 272
HCM Platoon Ratio 200 200 200 133 133 133 100 1.00 100 1.00 1.00 1.00
Upstream Filter(l) 087 0.87 087 083 083 0.83 100 0.00 100 1.00 000 1.00
Uniform Delay (d), s’veh 0.0 0.0 00 00 00 00 569 00 548 571 0.0 548
Incr Defay (d2),siveh 05 05 00 01 04 00 07 00 31 09 00 31
Initial Q Delay(d3),siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/ir0.1 02 00 00 02 00 05 00 13 07 00 13
Unsig. Movement Delay, s/veh

LnGrp Delay(d)siveh 05 05 00 01 04 00 576 00 580 580 0.0 580

LnGrp LOS A A A A A A E A E E A E

Approach Vol, veh/h 1579 1369 58 63

Approach Delay, siveh 0.5 04 57.9 58.0

Approach LOS A A E E

Timer - Assigned Phs 2 4 6 8 '

Phs Duration (G+Y+Rc),s  107.3 12.7 107.3 12.7

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 89.0 19.0 89.0 19.0

Max Q Clear Time {(g_c+/1),s 2.0 6.7 2.0 6.2

Green Ext Time {p_c), s 19.1 0.1 14.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 2.7

HCM 6th LOS A
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HCM 6th Signalized Intersection Summary

2045 Traffic

8: commercial collector & Briargate-Stapleton PM Peak Hour
N U I B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations X M F N M4 F %N 4 F N 4T
Traffic Volume (veh/n) 90 1315 75 125 1175 110 90 225 50 45 45 35
Future Volume (veh/h) 90 1315 75 125 1175 110 90 225 50 45 45 35
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 1.00 1.00 100 1.00 100 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 95 1384 79 132 1237 116 95 237 53 47 AT 3
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 0.9
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehth 384 2227 993 280 2243 1000 267 335 284 125 335 284
Arrive On Green 0.04 063 063 009 100 100 018 018 018 018 018 0.18
Sat Flow, vehth 1781 3554 1585 1781 3554 1585 1314 1870 1585 1089 1870 15895
Grp Volume(v), veh/h 95 1384 79 132 1237 116 95 237 53 47 AT 3
Grp Sat Flow(s),veh/hIn1781 1777 1585 1781 1777 1585 1314 1870 1585 1089 1870 1585
Q Serve(g_s). s 23 286 23 33 00 00 79 143 34 51 25 24
CycleQClear(g_c)s 23 286 23 33 00 00 104 143 34 194 25 24
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 384 2227 993 280 2243 1000 267 335 284 125 335 284
VIC Ratio(X) 025 062 008 047 055 012 036 071 019 038 0.14 013
Avail Cap(c_a), veh/h 446 2227 993 335 2243 1000 295 374 317 148 374 317
HCM Platoon Ratio 100 1.00 1.00 200 200 200 100 100 1.00 100 1.00 1.00
Upstream Filter(l) 086 086 086 072 072 072 100 100 1.00 100 1.00 1.00
Uniform Delay (d), siveh 7.0 137 88 117 00 00 459 483 418 554 415 414
Incr Delay (d2),siveh 03 11 01 09 07 02 08 &3 03 19 02 02
Initial Q Delay(d3),sivehn 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/0.8 104 08 14 02 00 26 71 14 15 12 09
Unsig. Movement Delay, s/veh
LnGrp Delay(d),siveh 7.3 148 89 126 07 02 467 516 422 573 417 416
LnGrp LOS A B A B A A D D D E D D
Approach Vol, veh/h 1558 1485 385 131
Approach Delay, s/veh 14.1 1.7 49.1 47.2
Approach LOS B A D D
Timer-AssignedPhs 1 2 NSNS, 8
Phs Duration (G+Y+Rc), $1.3 81.2 275 108 817 275
Change Period (Y+Rc),s 6.0 6.0 60 60 60 6.0
Max Green Setting (Gmax®.8 69.0 240 9.0 690 240
Max Q Clear Time (g_c+115,3 30.6 214 43 20 16.3
Green Ext Time (p_c),s 0.1 13.1 01 01 122 1.1
Intersection Summary :
HCM 6th Ctrl Delay 13.9
HCM 6th LOS B
10/08/2021 Synchro 11 Report
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HCM 6th Signalized Intersection Summary
10: Vollmer Rd & Briargate-Stapleton

2045 Traffic
PM Peak Hour

ST I 2l S N BV R

Movement EBL EBT FBR WRI WRT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations " MO N MY AN 4
Traffic Volume (veh/h) 80 1280 50 155 1270 45 90 195 145 60 100 50
Future Volume (veh/h) 80 1280 50 155 1270 45 90 195 145 60 100 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 84 1347 53 163 1337 47 95 205 153 63 105 53
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 422 1973 880 320 1599 713 175 247 210 126 195 165
Arrive On Green 036 1.00 100 008 045 045 006 013 0.13 004 010 0.10
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 1870 1585 1781 1870 1585
Grp Volume(v), veh/h 84 1347 53 163 1337 47 95 205 153 63 105 53
Grp Sat Flow(s),veh/n/in1781 1777 1585 1781 1777 1585 1781 1870 1585 1781 1870 1585
Q Serve(g_s), s 00 00 00 71 398 20 61 128 89 00 64 26
Cycle QClear(g_c)s 00 00 00 71 398 20 61 128 89 00 64 26
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 422 1973 880 320 1598 713 175 247 210 126 195 165
VIC Ratio(X) 020 068 006 051 084 007 054 083 073 050 054 0.32
Avail Cap(c_a), veh/h 422 1973 880 363 1599 713 194 374 317 195 374 317
HCM Platoon Ratio 200 200 200 1.00 1.00 1.00 100 100 1.00 100 1.00 1.00
Upstream Filter(l) 0.76 076 076 1.00 100 100 100 100 100 100 1.00 1.00
Uniform Delay (d), siveh 284 00 00 225 291 187 515 507 318 557 510 235
Incr Delay (d2),s/veh 02 15 01 13 54 02 26 91 48 30 23 11
Initial Q Delay(d3),s’'veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/m.6 04 00 30 170 08 28 65 36 19 31 15
Unsig. Movement Delay, sfveh
LnGrp Delay(d),siveh 286 15 01 238 344 189 541 599 366 587 533 246
LnGrp LOS C A C C B D E D E D C
Approach Vol, veh/h 1484 1547 453 221
Approach Delay, siveh 3.0 32.8 50.8 48.0
Approach LOS A C D D
Timer-AssignedPhs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), $5.1 726 138 185 27.7 600 104 219
Change Period (Y+Rc),s 6.0 60 60 60 6.0 60 60 6.0
Max Green Setting (Gmatp.8 51.0 90 240 9.0 540 9.0 240
Max Q Clear Time (g_c+19,6 2.0 81 84 20 418 20 148
Green ExtTime (p_c),s 01 131 00 05 01 70 01 11
Intersection Summary
HCM 6th Ctrl Delay 240
HCM 6th LOS C
10/08/2021 Synchro 11 Report
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HCM 6th TWSC

11: Wheatland Dr & Briargate-Stapleton

2045 Traffic
PM Peak Hour

Intersection :

Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ~ $#4  {¥ 4 [

Traffic Vol, veh/h 1465 20 0 1470 0 20

Future Vol, vehth 1465 20 0 1470 0 20

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - 200 - - - 0

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 1542 21 0 1547 0 21

Major/Minor Majorf Major2 Minor

Conflicting Flow All 0 0 - - - 17
Stage 1 - - - - - -
Stage 2 - - - - -

Critical Hdwy - - - - 694

Critical Hdwy Stg 1 - - - - -

Critical Hdwy Stg 2 - - - - -

Follow-up Hdwy - - - - - 332

Pot Cap-1 Maneuver - - 0 - 0 343
Stage 1 - - 0 0 -
Stage 2 - - 0 - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 343

Mov Cap-2 Maneuver - - - - -
Stage 1 - - - -
Stage 2 - - -

Approach e W8 NB

HCM Control Delay, s 0 0 16.2

HCM LOS C

Minor Lane/MajorMvmt _ NBLni EBT EBR WBT 5

Capacity (veh/h) 343 - -

HCM Lane V/C Ratio 0.061 - -

HCM Control Delay (s) 16.2 - - -

HCM Lane LOS C - - -

HCM 95th %tile Q(veh) 0.2 - - -
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HCM 6th Signalized Intersection Summary
18: Sterling Ranch Rd & Briargate-Stapleton

2045 Traffic
PM Peak Hour

—- Y ¢ T N £
Movement _ EBT EBR WBL WRT NBL NBR
Lane Configurations +4 [ N 44 b i
Traffic Volume (veh/h) 1325 160 95 1215 255 75
Future Volume (veh/h) 1325 160 95 1215 255 75
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00  1.00 1.00  1.00
Parking Bus, Adj 100 1.00 1.00 1.00 100 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/n 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 1395 168 100 1279 268 79
Peak Hour Factor 095 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 2274 1014 266 2594 303 269
Arrive On Green 064 064 004 073 017 0417
Sat Flow, veh/h 3647 1585 1781 3647 1781 1585
Grp Volume(v), veh/h 1395 168 100 1279 268 79
Grp Sat Flow(s),veh/h/In 1777 1585 1781 1777 1781 1585
Q Serve(g_s), s 27.9 5.1 22 182 176 5.2
Cycle Q Clear(g_c), s 27.9 5.1 22 182 176 5.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 2274 1014 266 2594 303 269
V/C Ratio(X) 061 017 038 049 089 0.29
Avail Cap(c_a), veh/h 2274 1014 328 2594 430 383
HCM Platoon Ratio 100 100 100 1.00 100 1.00
Upstream Filter(l) 1.00 100 100 1.00 100 1.00
Uniform Delay (d), siveh 12.8 87 1.2 6.8 487 435
Incr Delay (d2), s/veh 1.2 0.4 0.9 0.7 146 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 10.1 1.7 0.8 5.7 9.1 2.1
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 14.1 9.1 121 75 633 444
LnGrp LOS B A B A E D
Approach Vol, veh/h 1563 1379 347
Approach Delay, s/veh 13.5 78 589
Approach LOS B A E
Timer - Assigned Phs = 2 8 8
Phs Duration (G+Y+Rc), s 10.8 828 93.6 26.4
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Seffing (Gmax),s 9.0  64.0 79.0 29.0
Max Q Clear Time (g_ctl1),s 42 299 20.2 19.6
Green Ext Time (p_c), s 0.1 13.3 12.0 0.8
Intersection Summary
HCM éth Ctrl Delay 15.9
HCM 6th LOS B
10/08/2021 Synchro 11 Report
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HCM 6th TWSC 2045 Traffic

20: Sterling Ranch Collector RIRO & Briargate-Stapleton PM Peak Hour
Intersection

Int Delay, siveh 0.3

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ~ $4 4 rd

Traffic Vol, veh/h 1145 255 0 1310 0 65
Future Vol, veh/h 1145 255 0 1310 0 65
Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 200 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1205 268 0 1379 0 68
Major/Minor Majord Major2 ‘Minor1
Conflicting Flow Al 0 0 - - - 603
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - - - - - 694

Critical Hdwy Stg 1 .
Critical Hdwy Stg 2 - - - - s
Follow-up Hdwy - - . - 5
Pot Cap-1 Maneuver - - 0 = 0
Stage 1 - = 0 : 0
Stage 2 - - 0 - 0
Platoon blocked, %
Mov Cap-1 Maneuver - - - - - 442
Mov Cap-2 Maneuver -
Stage 1 - - - - - ¥
Stage 2 - - = - i =

3.32
442

Approach __EB WB NB
HCM Contro! Delay, s 0 0 14.6
HCM LOS B

Minor Lane/Major Mvmt___ NBLn1 EBT EBR WBT
Capacity (veh/h) 442 - - -
HCM Lane V/C Ratio 0.155 - - -
HCM Control Delay (s) 14.6 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.5 - - -
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HCM 6th Signalized Intersection Summary 2045 Traffic

22: Banning Lewis Pkwy & Briargate-Stapleton PM Peak Hour
- N ¥ T N
Movement __EBT EBR WAL WBT NBL NBR
Lane Configurations 4 f % 4 %% if
Traffic Volume (veh/h) 690 520 270 630 680 285
Future Volume (veh/h) 690 520 270 630 680 285
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00  1.00 1.00  1.00
Parking Bus, Adj 100 100 100 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 726 547 284 663 716 300
Peak Hour Factor 095 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 1806 805 343 2336 839 385
Arrive On Green 0.51 0.51 0.20 1.00 0.24 0.24
Sat Flow, veh/h 3647 1585 3456 3647 3456 1585
Grp Volume(v), veh/h 726 547 284 663 716 300
Grp Sat Flow(s),veh/h/in 1777 1585 1728 1777 1728 1585
Q Serve(g_s), s 152 311 9.5 00 238 212
Cycle Q Clear(g_c), s 152 3141 95 00 238 212
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1806 805 343 2336 839 385
VIC Ratio(X) 040 068 083 028 08 078
Avail Cap(c_a), veh/h 1806 805 490 2336 1152 528
HCM Platoon Ratio 100 100 200 200 100 1.00
Upstream Filter(l) 1.00 100 097 097 100 1.00
Uniform Delay (d), s/veh 182 222 471 00 434 424
incr Delay (d2), s/veh 0.7 46 7.6 0.3 48 5.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/in 60 118 4.0 0.1 104 8.6
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 189 268 547 03 482 475

LnGrp LOS B C D A D D

Approach Vol, veh/h 1273 947 1016

Approach Delay, s/veh 22.3 16.6  48.0

Approach LOS C B D

Timer-AssignedPhs 1 2 6 8 ‘

Phs Duration (G+Y+Rg), s 179  67.0 84.9 35.1

Change Period (Y+Rc), s 6.0 8.0 6.0 6.0

Max Green Setting (Gmax),s 17.0  45.0 68.0 40.0

Max Q Clear Time (g_c+1),s 115 33.1 20 25.8

Green Ext Time (p_c), s 0.5 5.2 A7 34

Intersection Summary

HCM 6th Ctrl Delay

HCM 6th LOS C

10/08/2021 Synchro 11 Report
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HCM 6th Signalized Intersection Summary 2045 Traffic

24: The Ranch Collector West & Briargate-Stapleton PM Peak Hour
- TN/
Movement EBT EBR WBL WBT NBL NBR

Lane Configurations #4 # % M %
Traffic Volume (veh/h) 870 105 20 880 20 15
Future Volume (veh/h) 870 105 20 880 20 15

Initial Q {Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 1.00 1.00 1.00
Work Zone On Approach No No No

Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 916 111 21 926 21 16
Peak Hour Factor 095 095 095 095 0095 0.9
Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 3093 1380 538 3093 53 47
Arrive On Green 100 1.00 087 087 003 003
Sat Fiow, veh/h 3647 1585 549 3647 1781 1585

Grp Volume(v), veh/h 916 111 21 926 21 16
Grp Sat Flow(s),veh/h/in1777 1585 549 1777 1781 1585
Q Serve(g_s), s 00 00 06 55 14 12
CycleQClear(g.c)s 00 00 06 55 14 12
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 3093 1380 538 3093 53 47
VIC Ratio(X) 030 0.08 004 030 040 0.34
Avail Cap(c_a), veh/h 3093 1380 538 3093 341 304
HCM Platoon Ratio 200 200 1.00 100 1.00 1.00
Upstream Filter(|) 0.89 089 095 095 1.00 1.00
Uniform Delay (d), siveh 0.0 00 1.0 14 572 571
Incr Delay (d2),siveh 02 01 01 02 48 43
Initial Q Delay(d3),siveh 0.0 00 00 0.0 00 00
%ile BackOfQ(50%),venr0.1 0.0 00 06 07 05
Unsig. Movement Delay, s/veh

LnGrp Delay(d),siven 02 01 12 16 620 613

LnGrp LOS A A A A E E

Approach Vol, veh/h 1027 947 37

Approach Delay, siveh 0.2 16 617

Approach LOS A A E

Timer - Assigned Phs 2 6 8

Phs Duration (G+Y+Rc),s ~ 110.5 110.5 9.5

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax), s 85.0 85.0 23.0

Max Q Clear Time (g_ctl1),s 2.0 7.5 34

Green Ext Time (p_c), s 1.7 1.7 0.1

Intersection Stimmary g B -

HCM 6th Ctrl Delay 20

HCM 6th LOS A

10/08/2021 Synchro 11 Report
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HCM 6th Signalized Intersection Summary

26: Raygor Rd/Woodmen Hills Rd & Briargate-Stapleton

2045 Traffic
PM Peak Hour

N L Y

Movement FRl EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M4 F N M4 F oW A FOWN 4K
Traffic Volume (veh/h) 20 845 20 20 650 20 105 20 200 20 20 145
Future Volume (veh/h) 20 845 20 20 650 20 105 20 20 20 20 145
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 1.00 1.00 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 889 21 21 684 21 111 21 20 21 21 153
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 0095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 % 2 2
Cap, veh/h 973 2520 1124 532 2520 1124 193 224 190 210 224 190
Arrive On Green 0.04 100 1.00 002 071 071 012 012 012 012 012 0.12
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1211 1870 1585 1365 1870 1585
Grp Volume(v), veh/h 21 889 21 21 684 20 111 21 29 21 21 153
Grp Sat Flow(s),veh/h/In1781 1777 1585 1781 1777 1585 1211 1870 1585 1365 1870 1585
Q Serve(g_s), s 64 00 00 04 83 05 108 12 14 17 12 113
CycleQClear(g c)s 04 00 00 04 83 05 120 12 14 29 12 113
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 573 2520 1124 532 2520 1124 193 224 190 210 224 190
V/C Ratio(X) 0.04 035 0.02 004 027 002 057 009 011 0.10 0.09 0.81
Avail Cap(c_a), venh ~ 639 2520 1124 599 2520 1124 330 436 370 365 436 370
HCM Platoon Ratio 200 200 200 1.00 100 1.00 100 1.00 100 1.00 1.00 1.00
Upstream Filter(l) 097 097 097 097 097 097 100 1.00 100 1.00 1.00 1.00
Uniform Delay (d), siveh 46 0.0 00 44 63 51 523 470 471 483 470 514
Incr Delay (d2),sveh 00 04 00 00 03 00 27 02 03 02 02 78
Initial Q Delay(d3),siveh 0.0 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh0.1 01 00 01 27 01 34 06 06 06 06 49
Unsig. Movement Delay, s/veh
LnGrp Delay(d)siveh 46 04 00 45 65 52 550 472 474 485 472 592
LnGrp LOS A A A A A A E D D D D E
Approach Vol, veh/h 931 726 153 195
Approach Delay, s/veh 0.5 6.4 52.9 56.8
Approach LOS A A D E
Timer-AssignedPhs 1 2 A RN 8 ;
Phs Duration (G+Y+Rc), s8.5 91.1 204 85 911 204
Change Period (Y+Rc),s 6.0 6.0 60 60 6.0 6.0
Max Green Setting (Gmax},8 67.0 280 7.0 67.0 28.0
Max Q Clear Time (g_c+l12,4 2.0 133 24 103 14.0
Green Ext Time (p_c),s 0.0 7.0 05 00 49 04
Iitersection Simmary ] '
HCM 6th Ctrl Delay 12.1
HCM 6th LOS B
10/08/2021 Synchro 11 Report
EJL Page 12
PC Report Packet -4

Page 174 of 476



HCM 6th Signalized Intersection Summary

27: Briargate-Stapleton & The Ranch Collector East

2045 Traffic
PM Peak Hour

vt AN

Movement 'WBL WBR NBT NBR SBL SBT

Lane Configurations " M F N M

Traffic Volume (veh/h) 110 20 865 20 10 580

Future Volume (veh/h) 110 20 865 20 10 580

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/nin 1870 1870 1870 1870 1870 1870

Adj Flow Rate, vehh 116 21 911 21 11 611

Peak Hour Factor 095 095 095 095 095 0095

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 147 131 2905 1296 513 2905

Arrive On Green 0.08 008 0.82 082 082 082

Sat Flow, vehth 1781 1585 3647 1585 601 3647

G Volume(v), ven/h 116 21 911 21 11 611

Grp Sat Flow(s),veh/hin1781 1585 1777 1585 601 1777

Q Serve(g_s), s 77 15 75 03 05 45

CycleQClear(g.c),s 77 15 75 03 81 45

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 147 131 2905 1296 513 2905

VIC Ratio(X) 079 016 031 0.02 002 0.21

Avail Cap(c_a),veh/h 445 396 2905 1296 513 2905

HCM Platoon Ratio 1.00 100 1.00 1.00 1.00 1.00

Upstream Filter(l) 1.00 1.00 095 0095 097 097

Uniform Delay (d), siveh 54.0 512 27 20 37 24

Incr Delay (d2),siven 941 06 03 00 01 02

Initial Q Delay(d3),siveh 0.0 0.0 00 00 00 00

%ile BackOfQ(50%),veh/ir38 06 16 01 01 1.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),siveh 631 518 3.0 20 38 26

LnGrp LOS E D A A A A

Approach Vol, veh/h 137 932 622

Approach Delay, siveh 61.3 29 2.6

Approach LOS E A A

Timer - Assigned Phs 2 6 8

Phs Duration (G+Y+Rc),s  104.1 104.1 15.9

Change Period (Y+Rc), s 6.0 6.0 6.0

Max Green Setting (Gmax),s 78.0 78.0 30.0

Max Q Clear Time (g_c*l1),s 9.5 10.1 9.7

Green Ext Time (p_c), s 7.2 44 0.3

Intersection Summary - u

HCM 6th Ctrl Delay 15

HCM 6th LOS A
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HCM 6th Signalized Intersection Summary 2045 Traffic

29: Towner Ave & Briargate-Stapleton PM Peak Hour
Py v ANt AN Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations " M N MY B Y 4 7

Traffic Volume (veh/h) 175 690 20 15 440 60 30 10 5 135 15 120

Future Volume (veh/h) 175 690 20 15 440 60 30 10 5 135 15 120

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT)  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Worlc Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
AdjFlow Rate, ven'h 184 726 21 16 463 63 32 11 5 142 16 126
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 646 2313 1032 491 2174 970 161 51 23 267 196 166
Arrive On Green 0.06 065 065 0.02 061 061 003 004 004 009 010 0.10
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 1217 553 1781 1870 1585

Grp Volume(v), veh/h 184 726 21 16 463 63 32 0 16 142 16 126
Grp Sat Flow(s),veh/n/In1781 1777 1585 1781 1777 1585 1781 0 1771 1781 1870 1585

Q Serve(g_s), s 45 108 06 04 70 19 20 00 10 88 09 93
CycleQClear(g.c)s 45 108 06 04 70 19 20 00 10 88 09 93
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.31 1.00 1.00
Lane Grp Cap(c), veh/h 646 2313 1032 491 2174 970 161 0 74 267 19 166
VIC Ratio(X) 028 031 002 003 021 006 020 000 022 053 008 0.76

Avail Cap(c_a), veh/h 753 2313 1032 594 2174 970 320 0 280 314 296 251
HCM Platoon Ratio 100 100 1.00 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(1) 096 096 096 1.00 1.00 1.00 100 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s’veh 7.4 92 74 85 104 94 530 00 556 473 485 523
Incr Delay (d2),s’veh 02 03 00 00 02 01 06 00 15 16 02 741
Initial Q Delay(d3),s’veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/iM.5 38 02 01 26 07 09 00 05 40 04 40
Unsig. Movement Delay, s/veh

LnGrp Delay(d),siveh 77 95 75 85 106 96 536 00 o7.1 489 487 593

LnGrp LOS A A A A B A D A E D D E
Approach Val, veh/h 931 542 48 284
Approach Delay, siveh 9.1 10.4 54.7 535

Approach LOS A B D D

Timer-AssignedPhs 1 2 3 4 5 7
Phs Duration (G+Y+Rc), s8.1 841 93 186 128 794 168 11.0
Change Period (Y+Rc),s 60 60 6.0 60 6.0 60 60 6.0
Max Green Sefting (Gmax®.8 540 140 19.0 140 490 140 190
Max Q Clear Time (g_c+l13,4 128 40 113 65 9.0 108 3.0
Green ExtTime (p.c),s 00 52 00 02 03 32 01 00

Intersection Summary.

HCM 6th Ctrl Delay 17.7

HCM 6th LOS B

10/08/2021 Synchro 11 Report
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HCM 6th TWSC 2045 Traffic

30: Briargate-Stapleton & Prairie Dove Dr PM Peak Hour
Intersection
Int Delay, siveh 0
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations M M F [l
Traffic Vol, veh/h 0 83 510 35 0 5
Future Vol, veh/h 0 80 510 35 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 200 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 874 537 37 0 5
Major/Minor Majord Major2  Minor2
Conflicting Flow Al - 0 - 0 - 269
Stage 1 - - - - - -
Stage 2 - - - - - -

Critical Hdwy : - - - - 694
Critical Hdwy Stg 1 - -
Critical Hdwy Stg 2

Follow-up Hdwy - - - -

Pot Cap-1 Maneuver 0 - - - 0 729
Stage 1 0 - - 0 -
Stage 2 0 - - - 0 -

Platoon blocked, % - % -

Mov Cap-1 Maneuver - - - - 729

Mov Cap-2 Maneuver - - - - - -

Stage 1 - - - - - -
Stage 2 - - - - - -

Approach EB W8 SB

HCM Control Delay, s 0 0 10

HCM LOS B

Minor Lane/Major Myt EBT WBT WBR SBLni

Capacity (veh/h) - - - 729

HCM Lane V/C Ratio - - - 0.007

HCM Control Delay (s) - - - 10

HCM Lane LOS - - - B

HCM 95th %tile Q(veh) - - - 0

10/08/2021 Synchro 11 Report
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HCM 6th 1TWSC 2045 Traffic
32: Briargate-Stapleton & Liberty Grove Dr PM Peak Hour

MM

Lane Configurations

Traffic Vol, veh/h 0 83 535 155 0 10
Future Vol, veh/h 0 83 535 155 0 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Cantrol Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 200 - -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor S O - S S U ST
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 874 563 163 0 M

Stage 1 - - - . : e
Stage 2 - - - - s -
Critical Hdwy - - 5 - - 694
Critlcal Hdwy Stg 1 - - . = = :
Critical Hdwy Stg 2 - - c - . -
Follow-up Hdwy -
Pot Cap-1 Maneuver 0
Stage 1 0 . - - 0 .
Stage 2 0
Platoon blocked, % = - s
Mav Cap-1 Maneuver - - - - = 715
Mov Cap-2 Maneuver - - < S 5 s
Stage 1 - - 5 = = =
Stage 2 = = = i, . .

HCM Control Delay, s 0 | 0 10.1
HCM LOS B

Capaciy (veh/h)

HCM Lane V/C Ratio - - - 0.015

HCM Control Delay (s) - - 20104

HCM Lane LOS - - - B

HCM 95th %tile Q{veh) - - - 0

10/08/2021 Synchro 11 Report
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HCM 6th Signalized Intersection Summary 2045 Traffic

38: Meridian Rd & Briargate-Stapleton PM Peak Hour
N U U R R

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M r i TR F "m M T
Traffic Volume (veh/h) 55 230 545 165 170 120 315 1095 355 160 375 205
Future Volume (veh/h) 55 230 545 165 170 120 315 1095 355 160 375 205
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 1.00 100 100 1.00  1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 58 242 267 174 179 0 332 1183 138 168 395 60
Peak Hour Factor 095 095 095 095 095 095 095 095 095 085 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehth 477 1043 465 409 1183 398 1303 581 224 1123 501
Arrive On Green 004 029 029 008 033 000 012 037 037 006 032 032
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 3456 3554 1585 3456 3554 1585
Grp Volume(v), veh/h 58 242 267 174 179 0 332 1153 138 168 395 60
Grp Sat Flow(s),veh/h/In 1781 1777 1585 1781 1777 1585 1728 1777 1585 1728 1777 1585
Q Serve(g_s), s 2.7 62 172 8.1 4.2 0.0 113 365 72 57 103 3.2
Cycle Q Clear(g_c), s 27 6.2 17.2 8.1 4.2 00 113 365 7.2 57 103 3.2
Prop In Lane 1.00 100 1.00 1.00  1.00 1.00  1.00 1.00
Lane Grp Cap(c), veh’h 477 1043 465 409 1183 398 1303 581 224 1123 501
V/C Ratio(X) 012 023 057 043 015 083 088 024 075 035 012
Avail Cap(c_a), veh/h 547 1043 465 409 1183 547 1303 581 259 1123 501
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(|) 100 100 100 100 100 000 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 279 321 36.0 263 231 00 520 356 264 552 316 292
Incr Delay (d2), siveh 0.1 0.5 5.1 0.7 0.3 0.0 7.8 9.0 1.0 100 0.9 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/in 1.1 27 6.9 34 1.8 0.0 51 16.2 27 2.7 43 1.2
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 280 326 441 2710 284 00 598 447 2713 652 324 297
LnGrp LOS C C D C C E D C E C C
Approach Vol, veh/h 567 353 A 1623 623
Approach Delay, s/veh 36.1 217 46.3 41.0
Approach LOS D C D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 150 412 198 439 103 460 138 500

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax),s 9.0  34.0 19.0 340 9.0 340 90 440
Max Q Clear Time (g_c+l1),s 101 19.2 13.3 12.3 4.7 6.2 77 385

Green Ext Time (p_c), s 0.0 20 0.6 2.3 0.0 1.0 0.1 3.3
Intersection Summary

HCM 6th Ctrl Delay 41.4

HCM 6th LOS D

Notes

Unsignalized Delay for [WBR] is excluded from calculations of the approach delay and intersection delay.
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EJL Page 17

PC Report Packet B-46
Page 179 of 476



2045 Queue Length Analysis Reports
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Queues 2045 Traffic

1: Black Forest Road & Briargate-Stapleton AM Peak Hour
Ay v oA b A M
Lane Group = EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations "1 F_NT 9% r M i N M r
Traffic Volume (vph) 150 1070 350 130 1300 65 510 315 175 130 645 65
Future Volume (vph) 150 1070 350 130 1300 65 510 315 175 130 645 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 0 200 150 300 300 300 300
Storage Lanes 2 1 2 1 2 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 45 45
Link Distance (ff) 1256 1075 1783 1083
Travel Time (s) 19.0 16.3 27.0 16.4
Peak Hour Factor 095 095 0985 095 095 095 095 095 09 095 09 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 158 1126 368 137 1368 68 537 332 184 137 679 68
v/c Ratio 092 081 045 08 099 009 099 033 032 04 09 014
Control Delay 1082 383 56 896 476 03 866 350 62 285 732 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1082 383 56 896 476 03 866 350 62 285 732 0.6
Queue Length 50th (ft) 63 404 15 50 595 0 216 107 0 67 276 0
Queue Length 95th (ft) #131 494 81 #108 #730 mi1  #331 149 54 112 #397 0
Internal Link Dist (ft) 1176 995 1703 1003
Turn Bay Length (ft) 200 200 150 300 300 300 300
Base Capacity (vph) 171 1386 825 171 1386 736 543 1010 583 337 707 469
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 092 081 045 08 099 009 099 033 032 041 086 014
Intersection Summary
Area Type: Other

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.
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EJL Page 1

PC Report Packet B-48
Page 181 of 476



Queues

3: Loch Linneh PI & Briargate-Stapleton

2045 Traffic
AM Peak Hour

—- N ¢ T N
Liane Group EBT EBR WBL WBT NBL NBR
Lane Configurations $4 i LI %
Traffic Volume (vph) 1365 10 20 1465 20 20
Future Volume (vph) 1365 10 20 1485 20 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 200 100 0
Storage Lanes 1 1 0 0
Teper Length (ft) 25 25
Right Turn on Red Yes Yes
Link Speed (mph) 45 45 25
Link Distance (ft) 1682 1976 502
Travel Time (s) 255 299 137
Peak Hour Factor 095 085 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 1437 11 21 1542 42 0
v/c Ratio 055 001 010 059 0.5
Control Delay 23 0.1 29 29 277
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 2.3 0.1 29 29 277
Queue Length 50th (ft) 38 0 1 56 14
Queue Length 95th (ft) 47 m0 m3 72 47
Internal Link Dist (ft) 1602 1896 422
Tum Bay Length (ft) 150 200 100
Base Capacity (vph) 2624 1176 208 2624 285
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 ] 0 0 0
Reduced v/c Ratio 055 001 010 059 0.5
Intersection Summary
Area Type: Other

m  Volume for 95th percentile queue is metered by upstream signal.
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Queues 2045 Traffic
7: Lochwinnoch Ln & Briargate-Stapleton AM Peak Hour
N U U T

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LT X 'l LT i % P % S

Traffic Volume (vph) 15 1360 10 20 1445 30 20 20 20 30 20 20

Future Volume (vph) 15 1360 10 20 1445 30 20 20 20 30 20 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 200 200 200 100 0 100 0

Storage Lanes 1 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Right Turn on Red Yes Yes Yes Yes

Link Speed (mph) 45 45 25 25

Link Distance (ft) 1976 1925 693 779

Travel Time (s) 29.9 29.2 18.9 21.2

Peak Hour Factor 095 095 095 095 095 085 095 095 095 095 09 095

Shared Lane Traffic (%)

Lane Group Flow (vph) 16 1432 11 21 1521 32 21 42 0 32 42 0

v/c Ratio 007 047 001 008 050 002 022 030 034 030

Control Delay 19 1.7 0.0 08 24 01 571 368 620 368

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1.9 1.7 0.0 0.8 24 01 571 368 62.0 368

Queue Length 50th (ft) 1 52 0 1 364 1 16 16 24 16

Queue Length 95th (ft) m2 74 m0 m0 3 m0 42 51 56 51

Internal Link Dist (ft) 1896 1845 613 699

Turn Bay Length (ft) 200 200 200 200 100 100

Base Capacity (vph) 246 3041 1364 274 3041 1365 215 290 215 290

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 007 047 001 008 050 002 010 014 015  0.14
tersection Summary.

Area Type: Other

m  Volume for 95th percentile queue is metered by upstream signal.
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Queues 2045 Traffic
8. commercial collector & Briargate-Stapleton AM Peak Hour
AN r TNt N Y
| ane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL BT SBR
Lane Configurations L if LI = if b 4 if % 4 ol
Traffic Volume (vph) 225 975 210 25 1380 15 65 55 45 55 80 50
Future Volume (vph) 225 975 210 25 1380 15 65 55 45 55 80 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 200 200 150 0 150 0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph}) 45 45 30 30
Link Distance (ft) 1925 1605 500 446
Travel Time (s) 29.2 24.3 11.4 10.1
Peak Hour Factor 085 09 09 095 095 09 095 09 095 - 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 237 1026 221 26 1453 16 68 58 47 58 84 53
v/c Ratio 068 039 018 006 065 002 054 032 017 045 047 019
Contro! Delay 39.7 1.5 0.5 1.6 39 00 661 538 1.3 609 586 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.7 1.5 0.5 1.6 3.9 00 661 538 13 609 586 1.5
Queue Length 50th (ft) 90 34 0 1 45 0 51 43 0 43 63 0
Queue Length 95th (ft) 129 45 0 m3 70 m0 96 82 0 84 110 0
Internal Link Dist (ft) 1845 1525 420 366
Turn Bay Length (ft) 200 200 200 200 150 150
Base Capacity (vph) 418 2627 1232 462 2242 1052 207 294 365 212 294 365
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 0.57 0.39 0.18 0.06 0.65 0.02 0.33 0.20 0.13 0.27 0.29 0.15
Intersection Summary
Area |ype: Other

m  Volume for 95th percentile queue is metered by upstream signal.
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Queues 2045 Traffic

10:; Vollmer Rd & Briargate-Stapleton AM Peak Hour
oy v A b A MY
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SER
Lane Configurations L if L o 'l % 4 d % 4 if
Traffic Volume (vph) 20 995 60 190 1280 20 65 80 75 85 200 75
Future Volume (vph) 20 995 60 190 1280 20 65 80 75 85 200 75
ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 200 200 200 200 200 200
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 40 40
Link Distance (ft) 1605 749 1153 1264
Travel Time (s) 243 11.3 19.7 215
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 085 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 21 1047 63 200 1347 21 68 84 79 89 211 79
v/c Ratio 010 061 007 060 064 002 029 032 021 029 070 019
Control Delay 94 151 02 224 142 014 353 479 12 352 601 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 94 151 02 224 142 01 33 479 12 352 601 1.0
Queue Length 50th (ft) 4 132 0 66 310 0 40 58 0 52 157 0
Queue Length 95th (ft) m13 204 1 103 430 m0 74 104 0 92 236 0
Internal Link Dist (ft) 1525 669 1073 1184
Turn Bay Length (ft} 200 200 200 200 200 200 200 200
Base Capacity (vph) 255 1725 869 393 2111 999 244 341 446 310 341 446
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 008 061 007 051 064 002 028 025 018 029 062 018
Intersection Summary.
Area Type: Other

m  Volume for 95th percentile queue is metered by upstream signal.

10/13/2021 Synchro 11 Report
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Queues

18: Slerling Ranch Rd & Briargate-Stapleton

2045 Traffic
AM Peak Hour

—- N ¢ T N £
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 i L I % d
Traffic Volume (vph) 1075 85 40 1280 210 60
Future Volume (vph) 1075 85 40 1280 210 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 150 0
Storage Lanes 1 1 1 1
Taper Length (ft) 2 25
Right Turn on Red Yes Yes
Link Speed (mph) 45 45 30
Link Distance (ft) 2623 2477 930
Travel Time (s) 39.7 R/ X i
Peak Hour Factor 095 095 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 1132 89 42 1347 221 63
vi/c Ratio 049 008 013 052 074 020
Control Delay 12.5 24 4.8 54 619 109
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.5 24 4.8 54 619 109
Queue Length 50th (it) 396 11 2 29 164 0
Queue Length 95th (ft) 515 m19 mi12 252 236 37
Internal Link Dist (ft) 2543 2397 850
Turn Bay Length (ft) 200 200 150
Base Capacity (vph) 2291 1055 359 2587 442 443
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 049 008 012 052 050 0.14
Intersecfion Summary =
Area Type: Other

m  Volume for 95th percentile queue is metered by upstream signal.
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Queues 2045 Traffic

22: Banning Lewis Pkwy & Briargate-Stapleton AM Peak Hour
- N ¢« TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 F %N 44 Ny 'l
Traffic Volume (vph) 610 465 325 710 610 230
Future Volume (vph) 610 465 325 710 610 230
Ideal Flow (vphpl) 1900 1900 1900 1800 1900 1900
Storage Length (ft) 200 200 200 0
Storage Lanes 1 2 1 1
Taper Length {ft) 25 25
Right Turn on Red Yes Yes
Link Speed (mph) 45 45 40
Link Distance (ft) 1069 2325 1040
Travel Time (s) 16.2 32 177
Peak Hour Factor 095 095 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 642 489 342 747 642 242
v/c Ratio 039 049 070 032 079 043
Control Delay 12.0 314 559 125 501 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.0 31 59 125  50.1 6.6
Queue Length 50th (ft) 37 0 129 133 241 0
Queue Length 95th (ft) 127 104 189 233 287 60
(nternal Link Dist (ft) 989 2245 960
Turn Bay Length (ft) 200 200 200
Base Capacity (vph) 1663 1003 603 2345 1029 644
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 039 049 057 032 062 0.38
Intersection Summary
Area Type: Other
10/13/2021 Synchro 11 Report
EJL Page 7
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Queues

24: The Ranch Collector West & Briargate-Stapleton

2045 Traffic
AM Peak Hour

—- N ¢ TN

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations +4 d N 44 % i
Traffic Volume (vph) 770 70 35 1015 20 20
Future Volume (vph) 770 70 35 1015 20 20
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 100 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25

Right Turn on Red Yes Yes
Link Speed (mph) 45 45 30

Link Distance (ft) 2325 1550 1373

Travel Time (s) 35.2 235 3.2

Peak Hour Factor 095 085 09 095 095 095
Shared Lane Traffic (%)

Lane Group Flow (vph) 811 74 37 1068 21 21
vic Ratio 025 005 006 034 020 0.9
Control Delay 3.7 1.7 1.3 11 579 241
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37 1.7 1.3 11 579 241
Queue Length 50th (ft) 90 4 2 26 16 0
Queue Length 95th (ft) 247 15 6 56 42 26
Internal Link Dist (ft) 2245 1470 1293

Turn Bay Length (ft) 200 200 100

Base Capacity (vph) 3188 1433 581 3188 324 307
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 025 005 006 034 006 0.07
Infersection Summary -

Area |ype: Other

10/13/2021 Synchro 11 Report
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Queues 2045 Traffic

26: Raygor Rd/Woodmen Hills Rd & Briargate-Stapleton AM Peak Hour
Ay v AN A2 M
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 44 if LI if % 4 o b 4 o
Traffic Volume (vph) 35 710 45 90 850 50 75 20 20 10 20 125
Future Volume (vph) 35 710 45 90 850 50 75 20 20 10 20 125
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900
Storage Length (ft) 200 200 200 200 100 0 100 0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 30 30
Link Distance (ft) 1550 3004 761 677
Travel Time (s) 235 455 17.3 15.4
Peak Hour Factor 005 095 095 095 095 095 095 095 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 37 747 47 95 895 53 79 21 21 11 21 132
v/c Ratio 008 031 004 017 034 004 05 011 009 008 011 047
Control Delay 1.3 44 0.3 3.7 78 30 657 480 08 474 480 137
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.3 44 0.3 3.7 7.8 30 657 480 08 474 480 137
Queue Length 50th (ft) 1 54 0 19 144 3 59 15 0 8 15 0
Queue Length 95th (ft) 3 23 0 40 201 9 107 39 0 26 39 57
Internal Link Dist (ft) 1470 2924 681 597
Turn Bay Length (ft) 200 200 200 200 100 100
Base Capacity (vph) 527 2444 1118 633 2606 1187 288 388 394 288 388 434
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 007 031 004 015 034 004 027 005 005 004 005 030
Intersection Summary
Area Type: Other
10/13/2021 Synchro 11 Report
EJL Page 9
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Queues 2045 Traffic

27: Briargate-Stapleton & The Ranch Collector East AM Peak Hour
"SR T BV S
Lane Group 15 WBL WBR NBT NBR SBL  SRT
Lane Configurations % f 4 if L
Traffic Volume (vph) 65 35 735 5 25 925
Future Volume (vph) 65 35 735 5 25 925
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 200 200
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Right Turn on Red Yes Yes
Link Speed (mph) 30 45 45
Link Distance (ft) 772 3004 2529
Travel Time (s) 17.5 455 38.3
Peak Hour Factor 095 085 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 68 37 774 5 26 974
v/c Ratio 046 022 026 000 005 032
Control Delay 618 184 13 0.0 20 26
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.8 184 1.3 0.0 20 26
Queue Length 50th (ft) 51 0 1 0 2 54
Queue Length 95th (ft) 96 33 2 m0 mé 116
Internal Link Dist (ft) 692 2924 2449
Turn Bay Length (ff) 100 200 200
Base Capacity (vph) 383 371 2997 1341 564 2997
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 018 010 026 000 0.05 032
Intersection Summary SIS
Area Type: Other

m  Volume for 95th percentile queue is metered by upstream signal.

10/13/2021 Synchro 11 Report
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Queues 2045 Traffic
29: Towner Ave & Briargate-Stapleton AM Peak Hour
Ay ¢ AN 2L A
Lane Group EBL EBT EBR  WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI [ L if b P % 4 if
Traffic Volume (vph) 175 580 15 10 640 180 35 20 5 100 20 275
Future Volume (vph) 175 580 15 10 640 180 35 20 5 100 20 275
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 200 200 100 0 100 0
Storage Lanes 1 1 1 1 1 0 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 35 35
Link Distance (ft) 2529 1339 650 600
Travel Time (s) 38.3 20.3 12.7 1.7
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 085 09
Shared Lane Traffic (%)
Lane Group Flow (vph) 184 611 16 11 674 189 37 26 0 105 21 289
vic Ratio 034 024 001 002 032 018 022 022 050 012 070
Control Delay 6.5 22 0.0 6.3 100 18 413 493 492 492 152
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.5 22 0.0 63 100 18 413 493 492 492 152
Queue Length 50th (ft) 20 21 0 2 84 3 24 16 69 15 0
Queue Length 95th (ft) 45 30 0 m6 130 20 50 44 113 39 83
Internal Link Dist (ft) 2443 1259 570 520
Turn Bay Length (ft) 200 200 200 200 100 100
Base Capacity (vph) 585 2516 1164 603 2126 1026 194 290 250 372 547
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 031 024 001 002 032 018 019 0.09 042 006 053
Intersection Summary
Area Type: Other

m  Volume for 95th percentile queue is metered by upstream signal.

10/13/2021
EJL

PC Report Packet

Page 191 of 476

Synchro 11 Report

Page 11



Queues

38: Meridian Rd & Briargate-Stapleton

2045 Traffic
AM Peak Hour

ey ANt AN Y

Lane Graip EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT  SBR
Lane Configurations . S N M A f W M i
Traffic Volume (vph) 70 190 425 300 305 210 225 620 170 185 640 455
Future Volume (vph) 70 190 425 300 305 210 225 620 170 185 640 455
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length {ft) 200 200 275 275 380 600 315 280
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 55 55
Link Distance (ft) 1445 1276 1562 1226
Travel Time (s) 219 19.3 19.4 15.2
Peak Hour Factor 095 09 095 09 095 095 095 095 095 095 095 0095
Shared Lane Traffic (%)
Lane Group Flow (vph) 74 200 447 316 321 221 237 653 179 195 674 479
v/c Ratio 018 020 066 069 029 034 065 054 027 058 057 063
Control Delay 184 258 97 380 333 58 604  34.1 53 584 352 139
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 184 258 97 380 333 58 604 341 53 584 352 139
Queue Length 50th (ft) 33 47 8 174 102 0 91 214 0 75 226 85
Queue Length 95th (ft) 37 51 96 255 144 59 134 281 50 112 291 206
Internal Link Dist (it) 1365 1196 1482 1146
Turn Bay Length (f) 200 200 275 275 380 600 315 280
Base Capacity (vph) 422 1002 677 457 1102 645 400 1214 660 400 1189 756
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 018 020 066 069 029 034 059 054 027 049 057 063
Intersection Summary ' '
Area Type: Other
10/13/2021 Synchro 11 Report
EJL Page 12
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Queues 2045 Traffic

1: Black Forest Road & Briargate-Stapleton PM Peak Hour
Ay v ANt ML
Lane Group ' EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations W __§ A b . F "M M i 5 M i
Traffic Volume (vph) 190 1150 350 370 895 50 435 795 260 90 525 210
Future Volume (vph) 190 1150 350 370 895 50 435 795 260 90 525 210
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 0 200 150 300 300 300 300
Storage Lanes 2 1 2 1 2 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 45 45
Link Distance (ft) 1256 1075 1783 1083
Travel Time (s) 19.0 16.3 27.0 16.4
Peak Hour Factor 095 095 095 095 095 095 095 095 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 200 1211 368 389 942 53 458 837 274 95 553 221
v/c Ratio 063 091 048 097 067 007 094 08 046 070 094 049
Confrol Delay 615 471 88 943 200 03 800 548 96 584 744 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.5 471 88 943 200 03 800 548 96 584 744 9.8
Queue Length 50th (ft) 77 464 41 135 351 0 183 328 21 50 225 0
Queue Length 95th (ft) 117  #602 121 #251 388 3 #285 #4317 94 #105 #334 70
Internal Link Dist (ft) 1176 995 1703 1003
Turn Bay Length (f) 200 200 150 300 300 300 300
Base Capacity (vph) 343 1327 773 400 1411 746 486 943 596 135 589 448
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 058 091 048 097 067 007 094 089 046 070 094 049

ersection Summary.

Area Type: Other

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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Queues 2045 Traffic

3: Loch Linneh PI & Briargate-Stapleton PM Peak Hour
— N ¢ T N

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 44 [l N 44 '

Traffic Volume (vph) 1480 20 15 1290 15 20

Future Volume (vph) 1480 20 15 1290 15 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 150 200 100 0

Storage Lanes 1 1 0 0

Taper Length (ft) 25 25

Right Turn on Red Yes Yes

Link Speed (mph) 45 45 25

Link Distance (ft) 1682 1976 502

Travel Time (s) 25.5 299 137

Peak Hour Factor 095 0985 095 095 095 095

Shared Lane Traffic (%)

Lane Group Flow (vph) 1558 21 16 1358 37 0

vic Ratio 049 001 006 043 0.31

Control Delay 1.6 0.0 05 04 369

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 1.6 0.0 0.5 04 369

Queue Length 50th (ft) 24 0 0 2 12

Queue Length 95th (ft) m22 m0 m0 2 47

Internal Link Dist (ft) 1602 1896 422

Turn Bay Length (ft) 150 200 100

Base Capacity (vph) 3185 1426 253 3185 284

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced vic Ratio 049  0.01 006 043 013

Infersection Summary ' '

Area Type: Other

m  Volume for 95th percentile queue is metered by upstream signal.
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Queues 2045 Traffic

7: Lochwinnoch Ln & Briargate-Stapleton PM Peak Hour
A ey ¢ AN 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N 44 [l LI [ % S % S

Traffic Volume (vph) 40 1440 20 10 1270 20 15 20 20 20 20 20

Future Volume (vph) 40 1440 20 10 1270 20 15 20 20 20 20 20

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 200 200 200 100 0 100 0

Storage Lanes 1 1 1 1 1 0 1 0

Taper Length (ft) 25 25 25 25

Right Turn on Red Yes Yes Yes Yes

Link Speed (mph) 45 45 25 25

Link Distance (ft) 1976 1925 693 779

Travel Time (s) 29.9 29.2 18.9 21.2

Peak Hour Factor 095 095 095 095 09 095 095 095 095 095 095 095

Shared Lane Traffic (%)

Lane Group Flow (vph) 42 1516 21 1 1337 21 16 42 0 21 42 0

vic Ratio 013 049 002 004 044 002 019 033 025 033

Control Delay 1.6 1.1 0.1 3.0 39 14 576 390 59.9 390

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1.6 1.1 0.1 3.0 39 14 576  39.0 599 390

Queue Length 50th (ft) 1 25 0 1 74 1 12 16 16 16

Queue Length 95th (ft) m6 61 mQ m4 167 m2 35 52 42 52

Internal Link Dist (ft) 1896 1845 613 699

Turn Bay Length (ft) 200 200 200 200 100 100

Base Capacity (vph) 312 3067 1375 252 3067 1375 215 290 215 290

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced vic Ratio 043 049 002 004 044 002 007 014 010 0.14

Intersection Summary.

Area Type: Other

m  Volume for 95th percentile queue is metered by upstream signal.
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Queues

8. commercial collector & Briargate-Stapleton

2045 Traffic
PM Peak Hour

A ey AN AN Y

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L Fd LI if b1 4 if % 4 d
Traffic Volume (vph) 90 1315 75 125 1175 110 90 225 50 45 45 35
Future Volume (vph) 80 1315 75 125 1175 110 90 225 50 45 45 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 200 200 150 0 150 0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 30 30
Link Distance (ft) 1925 1605 500 446
Travel Time (s) 292 243 114 10.1
Peak Hour Factor 095 09 095 09 095 095 095 09 09 095 095 0095
Shared Lane Traffic (%)
Lane Group Flow (vph) 95 1384 79 132 1237 116 95 237 53 47 47 37
v/c Ratio 032 063 008 050 056 0.11 042 077 016 047 015  0.11
Control Delay 52 74 07 206 7.2 09 498 639 43 591 421 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52 74 0.7 206 7.2 09 498 639 43 591 424 0.7
Queue Length 50th (ft) 8 64 0 16 96 0 66 177 0 33 31 0
Queue Length 95th (ft) 18 262 1 m80 132 mé 118 258 16 73 65 1
Internal Link Dist (ft) 1845 1525 420 366
Turn Bay Length (ft) 200 200 200 200 150 150
Base Capacity (vph) 326 2186 1009 280 2203 1028 270 372 382 122 372 382
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 029 063 008 047 056 0.11 03 064 014 039 013 0.10
Intersection Summary :
Area Type: Other
m  Volume for 95th percentile queue is metered by upstream signal.
10/13/2021 Synchro 11 Report
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Queues 2045 Traffic
10: Vollmer Rd & Briargate-Stapleton PM Peak Hour
ANy AN M)A
Lane Group ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Lane Configurations LI if LI if b 4 d b 4 if
Traffic Volume (vph) 80 1280 50 155 1270 45 90 195 145 60 100 50
Future Volume (vph) 80 1280 50 155 1270 45 90 195 145 60 100 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 200 200 200 200 200 200
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (ft) 25 25 25 25
Right Tum on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 40 40
Link Distance (ft) 1605 749 1153 1264
Travel Time (s) 243 11.3 19.7 215
Peak Hour Factor 095 095 085 095 095 095 095 095 095 095 09 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 84 1347 53 163 1337 47 95 205 153 63 105 53
vic Ratio 033 075 006 069 068 005 050 066 036 036 047 015
Control Delay 125 102 01 417 167 01 532 577 50 532 546 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 125 102 01 M7 167 01 532 577 50 532 546 09
Queue Length 50th (ft) 8 67 0 94 324 0 67 153 0 45 77 0
Queue Length 95th (ft) m23  #198 mQ 158 397 m0 114 224 30 85 127 0
Internal Link Dist (ft) 1525 669 1073 1184
Turn Bay Length (ft) 200 200 200 200 200 200 200 200
Base Capacity (vph) 260 1806 901 256 1971 966 192 372 469 225 372 469
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 032 075 006 064 068 005 049 055 033 028 028 011
Intersection Summary
Area Type: Other

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.
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Queues

18: Slerling Ranch Rd & Briargate-Stapleton

2045 Traffic
PM Peak Hour

—- N ¢ T N
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 i LI % i
Traffic Volume (vph) 1325 160 95 1215 255 75
Future Volume (vph) 1325 160 95 1215 255 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 150 0
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Right Turn on Red Yes Yes
Link Speed (mph) 45 45 30
Link Distance (ft) 2623 2471 930
Travel Time (s) 39.7 375 211
Peak Hour Factor 095 085 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 1395 168 100 1279 268 79
v/c Ratio 0.66 0.17 0.41 0.51 0.79 0.22
Control Delay 4.2 03 163 82 629 94
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.2 03 163 82 629 94
Queue Length 50th (ft) 51 0 27 186 199 0
Queue Length 95th (ft) 62 m0  m49 136 280 39
Internal Link Dist (ft) 2543 2397 850
Turn Bay Length (ft) 200 200 150
Base Capacity (vph) 2108 996 262 2508 427 442
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.17 0.38 0.51 0.63 0.18
Intersection Summary :
Area Type: Other

m  Volume for 85th percentile queue is metered by upstream signal.
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Queues 2045 Traffic

22: Banning Lewis Pkwy & Briargate-Stapleton PM Peak Hour
—- N ¢ TN/
Lane Group ~ EBT EBR__WBL WBT NBL NBR
Lane Configurations +4 f %N 4+ 5 i
Traffic Volume (vph) 690 520 270 630 680 285
Future Volume (vph) 690 520 270 630 680 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 200 0
Storage Lanes 1 2 1 1
Taper Length (ft) 25 25
Right Turn on Red Yes Yes
Link Speed (mph) 45 45 40
Link Distance (ft) 1069 2325 1040
Travel Time (s) 16.2 B2 177
Peak Hour Factor 095 095 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 726 547 284 663 716 300
v/c Ratio 044 053 067 029 080 047
Control Delay 17.6 42 595 99 480 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.6 42 595 99 480 6.0
Queue Length 50th (ft) 80 0 96 91 267 0
Queue Length 95th (ft) 152 1M1 167 161 309 62
Internal Link Dist (ft) 989 2245 960
Turn Bay Length (ft) 200 200 200
Base Capacity (vph) 1639 1026 493 2257 1144 727
Starvation Cap Reducin 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 044 053 058 029 063 041
Intersection Summary
Area Type: Other
10/13/2021 Synchro 11 Report
EJL Page 7
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Queues

24: The Ranch Collector West & Briargate-Stapleton

2045 Traffic
PM Peak Hour

—- Y ¢ T N £

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations +4 if LR b if

Traffic Volume (vph) 870 105 20 880 20 15

Future Volume (vph) 870 105 20 880 20 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 200 100 0

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25

Right Turn on Red Yes Yes

Link Speed (mph) 45 45 30

Link Distance (ft) 2325 1550 1373

Travel Time (s) 35.2 235 3.2

Peak Hour Factor 095 085 095 095 095 095

Shared Lane Traffic (%)

Lane Group Flow (vph) 916 11 21 926 21 16

v/c Ratio 029 008 004 029 020 0.5

Control Delay 0.8 02 43 36 579 257

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.8 0.2 43 36 579 257

Queue Length 50th (ft) 13 0 1 13 16 0

Queue Length 95th (it) 46 2 18 188 42 23

Internal Link Dist (ft) 2245 1470 1293

Turn Bay Length (ft) 200 200 100

Base Capacity (vph) 3188 1437 521 3188 339 316

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced vic Ratio 029 008 004 029 006 005

Intersection Summary

Area Type: Other

10/13/2021 Synchro 11 Report
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Queues 2045 Traffic

26: Raygor Rd/Woodmen Hills Rd & Briargate-Stapleton PM Peak Hour
A ey v AN 2 A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI d L if % 4 if % 4 it
Traffic Volume (vph) 20 845 20 20 650 20 105 20 20 20 20 145
Future Volume (vph) 20 845 20 20 650 20 105 20 20 20 20 145
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 200 200 100 0 100 0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 30 30
Link Distance (ft) 1550 3004 761 677
Travel Time (s) 235 45.5 17.3 15.4
Peak Hour Factor 095 095 095 095 095 095 095 09 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 21 889 21 21 684 21 1M1 21 21 21 21 153
v/c Ratio 004 034 002 004 026 002 065 009 008 012 009 046
Control Delay 12 21 0.1 53 9.8 16 662 447 06 457 447 117
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.2 2.1 0.1 53 9.8 16 662 447 06 457 447 117
Queue Length 50th (ft) il 22 0 5 137 0 83 15 0 15 15 0
Queue Length 95th (ft) 3 40 0 18 175 5 138 37 0 38 37 58
Internal Link Dist (ft) 1470 2924 681 597
Turn Bay Length (ft) 200 200 200 200 100 100
Base Capacity (vph) 596 2600 1184 488 2600 1184 323 434 432 323 434 486
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 004 034 002 004 026 002 034 005 005 007 005 031
Intersection Summary
Area Type: Other
10/13/2021 Synchro 11 Report
EJL Page 9
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Queues 2045 Traffic

27: Briargate-Stapleton & The Ranch Collector East PM Peak Hour
20T BV
Lane Group 7 WBL WBR NBT NBR  SBL  SBT i 5
Lane Configurations % ol i L
Traffic Volume (vph) 110 20 865 20 10 580
Future Volume (vph) 110 20 865 20 10 580
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 200 200
Storage Lanes 1 1 1 1
Teper Length (ft) 25 25
Right Turn on Red Yes Yes
Link Speed (mph) 30 45 45
Link Distance (ft) 772 3004 2529
Travel Time (s) 17.5 455 38.3
Peak Hour Factor 095 085 095 095 095 095
Shared Lane Traffic (%)
Lane Group Flow (vph) 116 21 911 21 11 611
v/c Ratio 060 011 033 002 002 022
Control Delay 629 184 1.1 0.1 28 25
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 629 184 1.1 0.1 28 25
Queue Length 50th (ft) 87 0 33 1 1 30
Queue Length 95th (ft) 143 24 3 0 m5 52
Internal Link Dist (ft) 692 2924 2449
Turn Bay Length (ft) 100 200 200
Base Capacity (vph) 442 411 2795 1254 445 2795
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 D
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 026 005 033 002 002 022
Intersection Summary -
Area Type: Other

m  Volume for 85th percentile queue is metered by upstream signal.
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Queues 2045 Traffic
29: Towner Ave & Briargate-Stapleton PM Peak Hour
A oy v AN 2L A

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR

Lane Configurations N M i LI o if b P % 4 'l

Traffic Volume {vph) 175 690 20 15 440 60 30 10 5 135 15 120

Future Volume (vph) 175 690 20 15 440 60 30 10 5 135 15 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 200 200 200 100 0 100 0

Storage Lanes 1 1 1 1 1 0 1 1

Taper Length (ft) 25 25 25 25

Right Turn on Red Yes Yes Yes Yes

Link Speed (mph) 45 45 35 35

Link Distance (ft) 2529 1339 650 600

Travel Time (s) 38.3 20.3 12.7 1.7

Peak Hour Factor 095 085 095 09 095 095 095 095 095 095 09 09

Shared Lane Traffic (%)

Lane Group Flow (vph) 184 726 21 16 463 63 32 16 0 142 16 126

v/c Ratio B27 020 Dp2 G0 D21 006 0 016 059 010 047

Control Delay 34 33 0.1 5.1 6.5 03 451 460 539 509 132

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34 33 0.1 5.1 6.5 03 451 46,0 539 509 132

Queue Length 50th (ft) 14 29 0 1 26 0 24 8 101 12 0

Queue Length 95th (ft) 34 57 1 m7 75 m0 47 32 153 34 50

Internal Link Dist (ft) 2449 1259 570 520

Turn Bay Length (ft) 200 200 200 200 100 100

Base Capacity (vph) 710 2467 1144 559 2155 1017 253 285 259 294 365

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 026 029 002 003 0219 006 013 0.6 055 005 035

intersection Summary

Area Type: Other

m  Volume for 95th percentile queue is metered by upstream signal.
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Queues

38: Meridian Rd & Briargate-Stapleton

2045 Traffic
PM Peak Hour

S N
Lane Group. EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N r N M r "M M R O r
Traffic Volume (vph) 55 230 545 165 170 120 315 1095 355 160 375 205
Future Volume (vph) 55 230 545 165 170 120 315 1095 355 160 375 205
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 275 275 380 600 315 280
Storage Lanes 1 1 1 1 2 1 2 1
Taper Length (ft) 25 2 25 25

Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 55 55

Link Distance (ft) 1445 1276 1562 1226

Travel Time (s) 21.9 19.3 19.4 15.2

Peak Hour Factor 085 09 095 095 09 095 095 085 09 095 095 095
Shared Lane Traffic (%)

Lane Group Flow (vph) 58 242 574 174 179 126 332 1153 374 168 395 216
vic Ratio 013 024 076 040 016 020 071 089 046 067 037 034
Control Delay 159 239 134 271 316 14 582 451 46 6786 343 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 159 239 134 271 316 14 582 451 46 676 343 59
Queue Length 50th (ft) 24 65 182 87 54 0 127 437 0 66 126 0
Queue Length 95th (ft) m28 66 70 140 85 7 174 #544 63 104 177 57
Internal Link Dist (ft) 1365 1196 1482 1146

Turn Bay Length (ft) 200 200 275 275 380 600 315 280
Base Capacity (vph) 469 1003 755 439 1111 628 543 1302 819 257 1081 633
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 012 024 076 040 016 020 061 089 046 065 037 034
Intersection Summary. = '

Area Type: Other

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.
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Appendlx C: Dralnage Report

Executive Summary

The portion of the Briargate Parkway — Stapleton Road project cortidor considered in this drainage analysis
begins at Black Forest Road and runs about 5.7 miles eastward to Meridian Road. The proposed roadway has
an initial, interim, and ultimate section to allow flexibility with the cotridor improvements' phasing. This
report mainly addresses the drainage need associated with the ultimate roadway section. The City of
Colorado Springs Drainage Criteria Manual was followed for this report.

The Briargate/Stapleton corridor traverses three major drainage basins - Cottonwood Creck, Sand Creek, and
Falcon Watershed. The conceptual drainage investigation was performed using data from the available
Drainage Basin Planning Studies, Major Development Drainage Plans, and Final Drainage Reports.
Hydrologic and hydraulic data taken from these repotts was used where applicable to estimate the off-site
drainage needs. Off site drainage traverses the Briargate/Stapleton corridor al approximately 30 locations.
The conceptual culvert sizes range in size from 2 24" pipe to multi-cell concrete box culverts.

The most significant crossing locations are at Cottonwood Creck, Sand Creek, West Tributary of Falcon
Watershed, and East Tributary of Falcon Watershed. CLOMR/LOMR analyses will likely be required for the
Cottonwood Creck and Sand Creck crossings.

On-site drainage was estimated to include 17 outfall locations along the cotridor. A primary assumption for
the conceptual design is that the off-site runoff will not be allowed to drain onto the roadway scction and mix
with the on-site runoff. The pavement runoff will be collected in curb box inlets and routed to the outfall
locations via storm drains.

Keeping the off-site runoff separatc from the on-site runoff is the preferred option for establishing watet
quality and detention requirements. The on-site runoff will need to be treated for water quality, and
detenton will be provided to reduce flows to required levels using Full-Spectrum Extended Detention Basins.
Future facilities recommended in the pertinent DBPS and MDDP could also provide water quality and
detention for the cortidort,

Portions of the off-site and on-site drainage systems, including potential roadside ditches, will require ROW
or Drainage Easements in addition to that shown for the typical roadway section.

Ei Paso County Department of Public Works
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1 Project Overview & Purpose

The Briargate Parkway — Stapleton Road (hereafter Briargate /Stapleton) project cotridor forms a vital link in
the Pikes Peak Region's transportation system. Ultimately, this corridor will connect US Highway 24 with I-
25 on the north side of the greater Colorado Springs area. The portion under consideration for this drainage
analysis begins at Black Forest Road and runs about 5.7 miles eastwatd to Meridian Road.

Jurisdiction of the corridor falls to the County; however, as development progresses, we understand that
much of the area will likely be incorporated into the City of Colorado Springs. As such, the City of Colorado
Springs drainage design criteria was considered.

This Drainage Report was prepared in conjunction with the Briargate Parkway — Stapleton Road Corridor
Preservation Plan. The purpose of this report is to describe the existing drainage conditions for the
Briargate/Stapleton corridor and to conceptualizes the drainage and water quality requirements for
implementing the project. This report's recommendations requite verification by detailed analyses, which are
not included in this study.

1.1 General Location and Description

The Briargate/Stapleton corridor is on the northeast side of Colorado Springs and lies within the southern
part of Township 12 South, Range 65 West of the 6% Principal Meridian. The corridor is in the Cottonwood Creck,
Sand Creek, and Falcon drainage basins through this area. The Cottonwood Creek basin generally drains
southwest, and the Sand Creek basin and its tributaries drain south and southwest. The Falcon basin drains
southeast.

Primarily large lot (2.5 ac) residential developments exist along the westernmost section of the corridor from
Black Forest Road to Cottonwood Creek. The corridor aligns with the existing Briargate Parkway in this
area. Continuing from Cottonwood Creck to Vollmer Road, the corridor turns southeast and has other
large-lot developments currently under construction, as well as some undeveloped land. The corridor then
runs through the proposed Stetling Ranch development, consisting of ptimarily residential areas along the
corridor (ranging from 3-5 to 5-8 dwelling units per acre) and commercial areas. Part of this plan is currently
under construction at Vollmer Road. The cortidor continues east and then north across undeveloped land
and finally turns east to align with cxisting Stapleton Drive. There are existing single-family residential lot (0.5
ac or less) developments along most of the north part of the cortidor in this location and large lot residential
or undeveloped land to the south. There is a large undeveloped lot in the northwest quadrant of Stapleton
Drive and Meridian Road. The cottidor ends at Meridian Road.

The undeveloped areas along the corridor arc grasslands, and the few trees are at Cottonwood Creek and
some of the residential areas. The ground slope ranges from 0% to 8%, and the dominant soil types along
the corridor are Columbine gravelly sandy loam (HSG A) and Pring coarse sandy loam (HSG B), with some
Stapleton sandy loam (HSG B) and a little Blakeland loamy sand (HSG A). See Exhibits for NRCS Soils
Map.

The proposed roadway has an initial, interim, and ultimate section to allow for flexibility with the corridor
improvements' phasing. See Exhibits for Typical Sections. The ultimate cross-section is 2 hybrid of the El
Paso County and the Colorado Springs principal arterial roadway section. The 4-lane roadway has 11 ft thru
lanes with 2 28 ft raised median and 6 ft shoulders defined by cutb and gutter. With a sidewalk on one side
and bike lane on the other, along with ditches, the total road ROW width is 168 ft.

The length of the cotridor is about 5.7 miles long. The project area within the ROW, excluding potential
drainage or construction easements, is about 116 acres.

El Paso County Department of Public Works 1
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1.2 Drainage Design Criteria

Though the project is currently under El Paso County jurisdiction, portions of the area will likely be annexed
into the City of Colorado Springs in the future. Therefore, the City of Colorado Springs Drainage Criteria
Manual (COS-DCM) was followed for this report.

1.3 Pertinent Studies and Reports

Various levels of studies and reports exist for the area through which the Briargate/Stapleton corridor passes.
Federally, FEMA issues Flood Insurance Studies that establish regulated floodplains and floodways across the
country. Locally, Drainage Basin Planning Studies (DBPS) guide the overall hydrologic and hydraulic design
approach within a stream's watershed. Master Development Drainage Plans (MDDP) then direct the
drainage design for large, multi-phase developments to keep with the priorities laid out in the DBPS. Finally,
Drainage Reports give the detailed hydrologic and hydraulic designs for the drainage systems of individual
developments to be constructed in keeping with the DBPS and, if part of 2 multi-phasc endeavor, the
MDDP.

The following describes the relevant portions of the available reports for the Briargate /Stapleton cortidor
when this study was conducted.

Cottonwood Creek DBPS

The west end of the corridor lies in the nottheast portion of the Cottonwood Creck drainage basin and
crosses Cottonwood Creck. The current Cottonwood Creek Drainage Basin Planning Study (CC-DBPS) was
published in 2019.

Per the CC-DBPS, the Briargate/Stapleton cortidor passes through slightly erodible soils. Still, there was no
observable erosion at the stream, and no stream deficiencies wete noted for that reach. There arc no planned
detention facilities for this arca.

There are no general conscrvation atcas listed in the DBPS for the corridor area. Still, there are Palustrine
Emergent Wetlands and Palustrine Scrub/Shrub Wetlands at the Cottonwood Creck stream channel crossing.
The corridor arca docs not impact the Preble's Mcadow Jumping Mousc block clearance.

The CC-DBPS hydrologic modcling was performed using the SCS method with NOAA Atlas 2 precipitation
data and the 24-hour design storm distribution. The model was then calibrated to runoff gage data. The
cotridor's crossing of Cottonwood Creck is just upstream of the CC-DBPS's hydrologic model junction
JUC126, which shows a drainage arca of 2.63 square miles. The existing condition and future condition flows
for that junction are in Table 1.

Table 1. Existing and Future Flows of Cottonwood Creek from CC-DBPS near conridor crossing.

Retum Interval 2Year bYear 10 Year 25 Year 50 Year ~ 100Year
Existing Q (cfs) 48 120 210 470 630 820
Future Q (cfs) 48 120 210 470 630 820
El Paso County Department of Public Works 3
PC Report Packet

Pace 213 of 476



Appendix C: Drainage Report

The flows ate identical for the following teason, as stated in the CC-DBPS:

Al futnre development on sites greater than one acre in size will be required to provide on-site full-spectrum detention
storage if sub-regional or regional detention is not provided for the project as part of this study or by a Master
Development Drainage Plan. Therefore, currently undeveloped areas in this category were represented in the fature
condution rungff model using pre-development rungff parameters so that downstream peak flows in the future condition
model represents post-development projects with on-site detention. (CC-DBPS Section 3.9, Py 3-6)

There are two existing ponds at the Cottonwood Creck crossing location, one directly north and the other
directly south of the alignment. These ponds arc described as stock ponds in the CC-DBPS und wete 1o
considered as detention facilities. The ponds were accounted for in the CC-DBPS hydrologic model by being
represented as broad, flat reaches in the stream. Subsequent investigation as part of this Drainage Report
revealed that the north pond is listed as part of the Park Forest Water Department Reservoir System.

Flood Insurance Study - El Paso County, Colorado, and Inc.
Areas (2018) - Cottonwood Creek

The corridor crosses Cottonwood Creck about 1000 feet downstream of the limits of the 100-year regulatory
floodplain Zone AE with floodway. From the study's flood profiles, the 100-year water sutface clevation at
the crossing location is approximately 7112 at the upstream pond and 7090 just downstream of the crossing.
The floodplain width is about 260 feet on FIRM 08041C0527G (NAVDS88). The north dam ctest clevation
as reptesented in the flood profile is approximately 7107, and the south dam does not appear on the profile.
Per the ficld survey completed as part of this corridor study, which also uses the NAVDS88 datum, the north
dam crest clevation is about 7130. Site specific flow values are not available in the Flood Insurance Study,
however the FEMA Q100 flow of Cottonwood Creck at the confluence with Monument Creek is 10,000 cfs.
This location is approximately 9.5 miles upstream of the confluence with Monument Creek. The original FIS
was published in 1997, and it is possible that the pond was regraded after the FIS issuance.

Sand Creek DBPS

The center part of the Briargate/Stapleton cortidor lies in the northern end of the Sand Creek and East Fork
Sand Creek drainage basins, from just east of Cottonwood Creek to just west of the Stapleton Road /
Rockingham Drive intersection. The cortidor crosses both Sand Creek and East Fork Sand Creek and
several unnamed drainage ways. The current Sand Creek Drainage Basin Planning Study (SC-DBPS) was
published in 1993 and last revised in 1996.

Per the SC-DBPS, the corridor is in an area with wetlands in the shallow drainage ways and seeps and springs.
Some of these wetlands have been disturbed to establish stock ponds and are heavily grazed by cattle.
Otherwise, the area is described as good quality riparian/wetland, with some sections having dry channel
conditions. For the cortidor area, a selective improvement concept using localized channel bank stabilization
and grade control structures was recommended to limit long-term stream degradation.

The SC-DBPS recommends a regional detention basin strategy over an on-site detention approach. The
proposed locations of the detention basins, and othet improvements, begin about 1.5 miles south of the
corridor, at Woodmen Road, and continue downstream. The only improvements in the cotridor area shown
on the Preliminary Design of Selected Alternative plans are bank linings and grade control structures. The
plan and profile sheets give the peak discharge data for the reaches at Sand Creek and East Fork Sand Creek's
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corridor crossings. The discharge values in Table 2 correspond to those in the recommended plan. The SCS
24-hour Type II-A storm was used, with an AMC of Il and design storm rainfall depths of P10= 3.0 inches
and P100= 4.4 inches.

Table 2. Discharge Values from SC-DBPS at the comridor crossings

Retumn Interval | 10 Yr ii 100 Yr
Sand Creek — Q (cfs) 700 | 2380
East Fork S.C. — Q (cfs) 530 980

The structures recommended in the SC-DBPS are a 4 x 8'H x 10'W CBC for the Sand Creck crossing and an
8'H x 10"W CBC for the East Fork Sand Creck crossing.

Our understanding is that the SC-DPBS is currently being updated but was not available at the dmc of this
tCpott.

Flood Insurance Study - El Paso County, Colorado, and Inc.
Areas (2018) - Sand Creek

The corridor crosses the 100-year regulatory floodplain (Zone AE with floodway) of Sand Creck near the
cross-section labeled DH in the FIS. From the study's flood profiles, the 100-year water surface elevation is
approximatcly 7100 at the crossing. The floodplain width is about 100 fect on the FIRM (08041C0533G).
Site specific flow values arc not available in the Flood Insurance Study, however the FEMA Q100 flow of
Sand Creck upstream of the confluence with East Fork Sand Creek is 5,660 cfs. 1.7 miles upstream of the
City of Colorado Springs corporate limits is 4,450 cfs.

Falcon DBPS

The east end of the Briargatc/Staplcton corridor lies in the northern part of the Falcon drainage basin, from
just west of the Stapleton Road / Rockingham Drive intersection to Meridian Road and crosses the West
Tributary and East Tributary of the Falcon Watershed. The current Falcon Drainage Basin Planning Study
(F-DBPS) was published in 2015.

Per the F-DBPS, the corridor passes through highly erodible soils with some herbaceous riparian vegetation
areas adjacent to the streams. Both the West Tributary and the East Tributary showed signs of erosion with
deficiencies in the drainage systems coming from the developments to the north of the corridor.

The recommended F-DBPS Conceptual Plan includes roadside ditch improvements, drop structures, and
protect-in-place strategies to mitigate stream erosion for both West and East Tributaties. Improvement of
existing detention facilities and installing new detention facilities are also patt of the Conceptual Plan. Some
of these recommendations are for the Briargate/ Stapleton corridor area or upstream developments adjacent
to the corridor. The plan and profile sheets generated for the Conceptual Plan also delineate an approximate
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100-year floodplain for planning purposes only. In this area, there are no FEMA designated Zone AE

locations.

The hydrologic modeling was performed using the SCS method and NOAA Atlas 2 precipitation data with
the 24-hour Type Ila storm distribution. The spatial distribution of the rainfall was uniformly modeled across
the Falcon Watershed. The West Tributary's corridor crossing generally corresponds to the F-DBPS
hydrologic model junction JWT172, with JET020 for the East Tributary. Table 3 gives the future peak flows,
without detention, at the hydrologic model junctions for the crossings.

Table 3. Future Peak Flows from F-DBPS at the conridor crossings

2% | s | tow | 2w | sow | 00w

West Tributary — Q (cfs) 99 210 320 600 760 960

East Tributary — Q (cfs) 74 130 170 270 330 390

Flood Insurance Study - El Paso County, Colorado, and Inc.
Areas (2018) - Falcon Watershed
The Briatgate/Staplcton cotridor section in the Falcon Watershed is in Zone X and does not cross a FEMA

designated Zonc AE floodplain per FIRMs 08041C0551G and 08041C0535G. No FEMA flow data is
available since the location is outside of the study limits for the FIS.

Sterling Ranch Master Development Drainage Plan (2018)
Sterling Ranch is a proposed 1444-acre development located in the Sand Creck drainage basin traversed by
the Briargatc/Stapleton corridor. The Stetling Ranch MDDP (SR-MDDP) takes the following approach to
the conceptual drainage design for the development:

In general, developed runaff produced within Sterling Ranch is to be conveyed in both natural and manmade channels,
storm conveyanse facilities and directed to the main branch of Sand Creek Channel and to excisting swales located
within the East Fork of Sand Creeke Watershed. Where futnre development is anticipated, full spectrum water
quality detention facilities are planned to reduce developed runoff rates prior to being discharged to downstream
Sacilities. (SR-MDDP, Pg 5)

This approach differs from the SC-DBPS, which tecommended a regional detention basin strategy. The SR-
MDDP gives the following explanation for this change in approach.

To better control the full range of runoff rates that pass thru detention facilities and subsequently further reduce
impacts caused by the nrbanized runoff to the existing drainage ways, both the City of Colorado Springs and El Paso
County have opted to move away from typical regional online detention with multi- stage discharge and have embraced
the concept of offline Full Spectrum Detention. (SR-MDDP, Pg 5)

The hydrologic design in the MDDP for developed conditions uses Full Spectrum Detention to provide
Water Quality treatment for the runoff and reduce the flows to historic levels.
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Another critical item in the MDDP that would affect the hydrology in this area is a recommended diversion
of a portion of the East Fork Sand Creck drainage basin into the Sand Creek drainage basin. Per the MDDP,
this diversion's feasibility was analyzed in the 2011 Upper Sand Creek Watershed Study, which confirmed that
the downstream facilities would be sufficient to handle the additional runoff. Additionally, a
CLOMR/LOMR will be required to revise Sand Creek's hydrology and the drainage basin boundaries.

The 100-yeat peak flow rate given in the SC-DBPS for the Briargate/Stapleton corridor crossing of Sand
Creck is 2380 cfs. The SR-MDDP hydrologic model produces an existing condition 100-year flowrate of
1870 cfs compared to the developed condition's flowrate of 1776 cfs given for the revised hydrology. The
SR-MDDP also lists the Effective 100-yeat flowrate as 2600 cfs.

For the East Fork Sand Creek runoff, the SC-DBPS gives the 100-year design discharge value of 980 cfs.
The SR-MDDP revised hydrologic model diverts a portion of the existing East Fork drainage basin into the
main Sand Creek drainage basin and then routes the remaining developed runoff through full-spectrum
detention basins. This runoff will cross Briargate/Stapleton corridor at two locations (Sta 314+50 and
353+20) with 100-ycar pecak flow rates of 156 cfs and 101 cfs, respectively.

Falcon Hills Master Development Drainage Plan (2002)

The Falcon Hills is an established mixed-use subdivision located in the Falcon drainage basin adjacent to the
Briargate/Stapleton corridor's north side. At the time the Falcon Hills MDDP (FH-MDDP) was produced,
the cutrent DBPS was the Falcon Arca DBPS (2000), which has been superseded by the Falcon DBPS
(2015). Detention basins were used to reduce peak flowrates to existing flowrates.

Drainage Reports for Developments

The Briargate/Stapleton corridor has developments at the cast and west ends; most ate cxisting, but a few are
under construction at the time of this report. Some curtent developments are not on the cotridor alignment
but are close enough upstream to provide some information. The available Final Drainage Reports (FDR)
for the pertinent developments were retrieved and reviewed as part of this study. The reports' data is used in
conjunction with the DBPS and MDDP to assess the corridor's off-site drainage needs.

While drainage reports were retricved for most of the developments along the corridor, a few were not
available. Still, the missing pieces ate not crucial to the completion of the cotridor study. Also, more recent
reports tend to be more detailed than older repotts. Table 4 lists the drainage teports found for the existing
and proposed developments from west to cast and gives the approximate station to station limits for the

development.

Table 4. Final Draihage Reports for Briargate/siapleton COr_ridor Developments

eSS e Year ofi “; Approx. ; ] - Yearof | -
Devalopmentﬂame = \Repiort: | Starti Sta! 5 Development Namf; Report | sta osta
Eagle Wing 2003 200+00 to Paint Brush Hills 2003 395+00 to
Estates 227+00 Fil No. 10-12 445400
Highland Park 2016 240+00 to Scenic View at 2014 445+00 to
Filing No. 3 266+00 Paint Brush Hills 460+00
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Table 4. Final Drainage Repu_r_ts for"Briérg_atestiapieton Ctinidur Developments

' o T AT T T O R s sy, e R
Development Name | Sta.tosta. DevelopmentName | poor | statosta,
Sterling Ranch 283+00 to Paint Brush Hills 1986 460+00 to
Filing No. 1 295+00 Fil No. 4 488-+00
Indian Wells Sub 1982 354400 to Meridian Ranch 2014 488+00 to
Fil. No. 1 368+00 Filing 4B 500+92
(north of Stapleton Dr) (north of Stapleton D)
354400 to Woodmen Hills 488+00 to
Bow Valley Sub 1980 368400 Fil No. 11 2001 500492
(South of Saapleton Dr) (svuth of Stapleton D)
Stapleton Est. Fil 368100 ta
No. 1 &2 1982 395+00
(north of Sapleton Dr)

1.4 Off-site Drainage

The analysis below deals with concept-level drainage investigation only. Future preliminary and final design
will need to include a more detailed analysis of the hydrologic and hydraulic conditions present along the
project corridor and address such items as culvert size, type, location, cover requirements, encrgy dissipation,
cte.

Off-site runoff flowing to the Briargate-Stapleton corridor along its 5.7-mile length will have to be passed
through the area safely. A review of the available studies and reports indicates at least 30 locations where off-
site runoff will traverse the corridor. Roadway overtopping in the major storm is not allowed at culvert
crossing structures for principal artetials. A 2-foot freeboard must be maintained between the high-water
clevation and the edge of the roadway shoulder. Structures designated as bridge crossing structures are
required to be designed with 4 minimum of 2 feet of clearance measured from the low chord of the structure
to the top of the water surfacc clevation for the major storm. Each culvert crossing structure will need
cnergy dissipation at the culvert's ends to satisfy maximum velocity requirements as defined in the COS-
DCM. Sce the Exhibits for a summary of the Offsite Drainage and a Conceptual Plan showing the crossing
locations.

There are existing culverts at about half of the off-site runoff locations because of the existing roads at the
beginning and end of the corridor. The sizes and flowrates for these culverts were obtained from the repotts,
and the dimensions were verified by field survey. These culverts will likely need to be replaced or extended to
accommodate the proposed road section as its being built.

For most of the proposed culvert locations, the flowrates were also obtained from cither the MDDP or FDR.
The flowrates for the remaining sites were estimated using the TR-55 methodology. For detailed design of
the culverts, which is beyond this drainage report's scope, design flows should be developed as appropriate
using the relevant hydrologic and hydraulic criteria and a thorough investigation of the drainage basins.

Conceptual culvert sizing is as described below. Final design, beyond the scope of this report, requires a
detailed analysis to ensure the culverts and bridges are per the COS-DCM.

If not given in the reports, the proposed sizes of smaller culverts were estimated for the 100-year design
storm using the HDS No. 5 Chart 1B (inlet control of concrete pipes) with an HW/D of 1.2 per the DCM.
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If the resultant culvert sizes were larger than 60" for a single culvert, the size required for dual culverts was
also estimated.

The larger drainage crossings are the Cottonwood Creek, Sand Creek, West Tributary Falcon Watershed and
East Tributary Falcon Watershed locations. The required box culvert sizes were estimated using HDS No. 5
Chart 8B (inlet control of box culverts) with an HW/D selected in keeping with the condidons presented in
pertinent FIS, DBPS, MDDP, ot FDR.

At Cottonwood Creek, the estimated design flow is Q100= 820 cfs. The alignment passes between two
ponds that are directly on the stream. The north pond retains water until the dam overtops. The water then
flows directly into the south pond. Considerable work is needed to establish an appropriate way to convey
the flow from the north pond across the corridor and downstream since the crossing impacts the regulatory
floodway and the north pond dam. Additionally, there is a discrepancy in the top of dam elevation between
the current FIS and the field survey discussed earlier in the report. A CLOMR/LOMR is needed for the
corridor crossing. Also, because of the complexities of this crossing, a 100-yr flow depth is not readily
available to estimate the size of the culvert. Per the Highland Park Filing No. 2 FDR, the next ctossing of
Cottonwood Creek is about 1800 cfs downstream at Forestgate Road. The structure there is 2 10'H x 12'W
CBC cartying with a 100-yr design flow of 1220 cfs (HW/D of 1.1). Assuming an HW/D of 1.0 for the
Briargate-Stapleton corridor crossing of Cottonwood Creck, the estimated culvert size is 8'H x 12'W CBC,
used for cost estimating purposes. A bridge at this location could also be considered in the future to limit
floodplain and other environmental impacts.

At the Sand Creck crossing, the SR-MDDP gives the culvert's estimated size as a four-cell 8.5'H x 10"W CBC
and indicates that this size will pass the revised developed flow rate of Q100= 1776 cfs (HW/D=0.70), as
well as the existing flow rate (Q100= 1870 cfs, HW/D= 0.73). Should the revised hydrology of the
CLOMR/LOMR not be approved, the structure would have to be sized to pass the Effective 100-year flow
rate of 2600 cfs, which at an HW/D of 0.7 would be a four-cell 8.5'H x 14'W CBC. The four-cell 8.5'H x
10'W CBC is assumed for cost estimating putposes.

At the West Tributary Falcon corridor crossing, the F-DBPS gives a future peak flow of Q100= 960 cfs. The
stream is not well defined in this location, and the flow, as shown on the F-DBPS West Tributary Conceptual
Plan, is broad and shallow at about 250 ft wide and about 3.5 ft deep. This crossing's estimated culvert size is
a four-cell 4.5'H x 10'W CBC with an HW/D of 0.9.

At the East Tributary Falcon cortidor crossing, the F-DBPS gives a future peak flow of Q100= 390 cfs and
recommends a sub-regional pond whose outflow would be Q100= 200 cfs. The existing double 2.5'H x 6'W
CBC is listed as deficient for current conditions. The proposed replacement culvert in the F-DBPS
Conceptual Plan is 2 double 4'H x 12'W CBC which is adequate for the un-detained future peak flow
(HW/D= 0.8). Increasing the culvert height at this location will necessitate downstream channel
reconstruction or raising of the intersection.

Culvert inlet and outlet protection, channel transitions, and outlet energy dissipators will be required as
necessary to stabilize the drainage ways upstream and downstream of the culvert crossings.

The culvert quantities for the conceptual ultimate section condition are assumed for cost estimating purposes.

The analyses in this report deal with concept-level drainage investigation only. Futute preliminary and final
design will include a more detailed analysis of the hydrologic and hydraulic conditions present along the
project corridor.
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1.5 Onsite Drainage

This analysis's primary assumption is that the nff-site mnoff will not drain onto the roadway in the ultimate
section condition. Instead, off-site drainage will be directed via roadside ditches to the previously described
culvert crossing locations.

For the initial and interim conditions, the on-site pavement runoff is collected in roadside ditches. Runoff
from the upstream side must then be conveyed across the roadway corridor and discharged downstream. To
keep off-site and on-site drainage separate for water quality treatment purposes, the on-site runoff should be
ditected o the ultimate section storm sewer outfall points and conveyed through parttally constructed and/or
modified storm sewer crossings. The partially built or modified crossings would be used as part of the
ultimate section condition storm sewer systems. The storm sewer quantites for the conceptual ultimate
section condition are assumed for cost estimating purposes.

The on-site runoff for the ultimate roadway section of the Briargate-Stapleton corridor is comprised of
pavement runoff collected via curb and gutter. The runoff is delivered to a series of curb inlets, and storm
sewer runs that outlet at various locations along the corridor. The assumed outlet points include places near
the start and end of the roadway and the vertical sag cutves along the profile. Several other outlet points
were included to break up long stretches of grade and generally keep runoff consistent with cxisting drainage
patterns. An 8 ftlong D-10-R curb inlet was used throughout the corridor to estimate the inlet spacing
needed to accommodate the major storm per COS-DCM criteria. Other considerations for curb inlets'
spacing include superelevation of the roadway section at curves and the locations of crossroads. For this
conceptual plan, 17 locations were estimated for discharging the on-site runoff for the ultimate section
condition. Sec the Exhibits for 2 summary of the Onsite Drainage and a Conceptual Plan showing the outfall
locations.

Water quality treatment for the initial, interim, and ultimate section condition is discussed below.

Future drainage design, not performed for this study, will need to include detailed analysis following the
COS-DCM to determine the curb inlets' locadons and the storm sewer connectivity and outlet points, as well
as the required outlet protection, for construction purposcs.

1.6 Water Quality and Detention

Keeping the off-site runoff separate from the on-site runoff is the preferred approach for water quality
treatment for the project. This approach allows for a smaller water quality treatment ROW footprint since
only that runoff from the roadway is required to pass through the treatment facility. However, keeping the
off-sitc and on-site flows separate for the initial and interim section conditions may not be practical because
the roadside ditches will also intercept off-site runoff as well as pavement runoff. The pavement tunoff for
the initial and interim section conditions does receive some water quality treatment before being concentrated
in the roadside ditches. It is discharged via sheet flow actoss the unpaved, permeable shoulder slopes. For
the shoulder slopes of the interim roadway section, this type of treatment could reduce the WQCV by about
40%-70% depending on the receiving soil's infiltration rate. In-situ soil testing along the corridor would help
obtain infiltration rates for selecting which soil type should be used for future analyses.

Future ditch design will need to include detailed analysis following the COS-DCM to assess ditch flow
capacity, stability, etc.

Additional water quality enhancements occur as the runoff is conveyed through shallow, low gradient,
vegetated roadside ditches such as sedimentation, uptake of pollutants by vegetation, and additional volume

El Paso County Department of Public Works 10
PC Report Packet

Page 220 of 476



Appendix C: Drainage Report

reduction through infiltration. Should the WQCYV Runoff Reduction from the sheet flow across the unpaved
shoulders and the conveyance in the vegetated roadside ditches not treat enough stormwater runoff,
additional measures, such as constructing a sand filter facility, will need to be used. Suppose the initial and
interim condition runoff is routed through the partially constructed or modified storm sewer crossings. In
that case, permanent Full Spectrum Extended Detention Basins (FSEDB) could be built, which would also
serve the ultimate section condition.

For the ultimate section condition, an FSEDB is likely to be tequired at the outfall of each storm sewer to
provide water quality treatment and detention for the pavement's runoff. As an example of the ROW needs
generated by the required water quality and detention treatment, the FSEDB requirements for a
representative 1000 ft length of roadway were estimated using the Mile High Flood District spreadsheet for
detention design. (Note: The final basin sizes, storm sewer outlet points, water quality treatment, etc., will be
determined by future detailed analysis not within the scope of this report). Per the MHFD-Detention Basin
spreadsheet calculations, for every 1000 ft of ultimate section condition roadway, the estimated WQCV is
0.10 ac-ft. The approximate 100-yr detention volume is 0.40 ac-ft (sce Exhibits for calculadons). For the
approximately 30,000 ft corridor length, total volumes of about thtee ac-ft for WQCV and about 12 ac-ft for
100-yr detention are needed.

The CC-DBPS tequires that future developments greater than 1 acre must provide on-site full-spectrum
detention storage. The FSEDB needed for futute developments could be sized to accommodate runoff from
the roadway if the roadway is built concurrently with the development. The roadway runoff could be treated
along with the development runoff before being released downstream. Similarly, the SR-MDDP shows four
FSEDB facilitics along the Briargate-Stapleton corridor as part of the drainage plan. The F-DBPS
Conceptual Plan recommends a sub-regional detention facility just downstream of the corridor crossings.
These future facilitics could be used to treat runoff from the roadway.

Temporary BMPs during construction will be required in accordance with pertinent City/County critetia to
mitigate crosion, sedimentation, and contamination. These measures may include, but ate not limited to,
surface roughing, mulching, ditch check dams, silt fence, sediment control logs and sediment control basins,
concrete washout areas, and stockpile management.

1.7 Right of Way Considerations

The off-site drainage crossings will likely require ROW or Drainage Easements in addition to the 168 ft
shown for the roadway sections. The culvert barrels and the inlet and outlet headwalls may project beyond
the roadway corridor ROW limits. Additionally, each culvert will require some sort of outlet protection
which may require additional ROW space. If any on-site runoff is combined with off-site runoff, additional
ROW or Drainage Easement may be needed to accommodate the FSEDB facility.

The on-site drainage outlets will likely require ROW or Drainage Easements in addition to that shown for the
roadway sections. The storm sewer outlet pipes and headwalls may project beyond the roadway corridot
ROW limits. The FSEDB required at each outfall will also likely need a dedicated ROW or Drainage
Easement area.

The roadside ditches' geometry required to convey off-site runoff to the culvert crossing locations may also
require additional ROW or Drainage Easements.

The future detailed drainage design, which is beyond the scope of this conceptual report, should include
detailed analyses of the culverts and storm sewers for the cortidor, including the extent of outlet protection
and FSEDB facilities' size. These analyses are necessary to establish additional ROW or Drainage Easement
needs fully.
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2 Opinion of Probable Costs for Drainage

The cost cstimatc for the off-sitc drainage stuctutes wus developed for the ultimate section condition. The
unit prices of items were detived from available CDOT cost data. The following assumptions were made for
the off-site drainage quantity estimates:

The typical unskewed culvert length is 200 feet
Pipe culverts are Reinforced Concrete Pipe

Concrete end sections are used for pipe culverts with diameters 48" and less

Concrete headwalls are used for pipe culverts with diameters 54" and above

o Outlet protection for the pipe culvetts is riprap with dimensions based on the MHFD Low Tailwater
Riprap Basin

o  Concrete box culvert costs are based on cubic yards of concrete and pounds of reinforcing steel

e Concrete box culverts have headwalls and wing walls

o Inlet transition/protection fot concrete box culverts is reinforced concrete, and outlet

transition/protection is grouted boulders

The cost estimate for the on-site drainage system was developed for the ultimate section condition. The unit
prices of items were derived from available CDOT cost data. The following assumptions were made for the
on-site drainage quantity cstimates:

® The conceptual curb inlet locations determine the lengths of the storm drains

e The storm drains are Reinforced Concrete Pipe, and a 30" diameter is assumed for sctting the unit
price

» Concrete end scctions arc used at the outlets of the storm sewer systems

e FEach storm sewer system discharges into a Full-Spectrum Extended Detention Basin (FSEDB)

e The FSEDB unit cost is based on the runoff volume required to be detained for the median on-site
basin size

The cost estimate for the crosion control items was developed for the uwlfimate section condition. The unit
prices of items wetc detived from available CDOT cost data.

Table 5. -COnceptual Drainage Cost Estimate

tem : Estimated Cost
Ofsic $ 8.280,343
On-site
(incl. Water Quality and Detention) $ 4,057,518
Erosion Control $ 1,581,320
TOTAL $ 13,919,181

(see Appendix I for details of items, quantities, and unit prices)

Costs associated with the partial or modified construction of the drainage systems to accommodate the initial
or interim roadway section were not included in this estimate.
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3 Summary and Recommendations

The Briargate Parkway — Stapleton Road project corridor forms a vital link in the Pikes Peak Region's
transportation system. The portion considered in this drainage analysis begins at Black Forest Road and runs
about 5.7 miles eastward to Meridian Road. The proposed roadway has an initial, interim, and ultimate
section to allow for flexibility with the phasing of the corridor improvements. This report mainly addresses
the drainage need associated with the ultimate roadway section. The City of Colorado Springs Drainage
Criteria Manual was followed for this report.

The Briargate/Stapleton corridor traverses three major drainage basins - Cottonwood Creek, Sand Creek, and
Falcon Watershed. The conceptual drainage investigation was performed using data from the available
Drainage Basin Planning Studies, Major Development Drainage Plans, and Final Drainage Reports.
Hydrologic and hydraulic data taken from these reports was used whete applicable to estimate the off-site
drainage needs.

Off-site drainage traverses the Briargate/Stapleton corridor at approximately 30 locations. The conceptual
culvert sizes range in size from a 24" pipe to multi-cell concrete box culverts. The most significant crossing
locations are at Cottonwood Creck, Sand Creck, West Tributary of Falcon Watershed, and East Tributary of
Falcon Watershed.

On-site drainage was estimated to include 17 outfall locations along the cortidor. A primary assumption for
the conceptual design is that the off-site runoff will not be allowed to drain onto the roadway section and mix
with the on-site runoff. The pavement runoff will be collected in curb box inlets and routed to the outfall
locations via storm drains. The curb box inlets' conceptual spacing was based on the flow interception
capacity of an 8 ft long D-10-R inlet.

Keeping the off-site runoff separate from the on-site runoff is the preferred option for establishing water
quality and detention requirements to reduce the ROW footprint. The on-site runoff will need to be treated
for water quality, and detention will be provided to reduce flows to required levels using Full-Spectrum
Extended Detention Basins. Future facilities reccommended in the pertinent DBPS and MDDP could also
provide water quality and detention for the corridor.

Portions of the off-site and on-site drainage systems, including potential roadside ditches, will require ROW
or Drainage Easements in addition to that shown for the typical roadway section.

Based on the conceptual analyses presented in this report, the following items are recommended:

e A CLOMR/LOMR be undertaken for the Cottonwood Creck crossing to amend the FIS as part of a
future detailed hydrologic and hydraulic analysis for the project

e A CLOMR/LOMR be undertaken for the Sand Creek crossing to amend the FIS for the hydrologic
changes recommended in the Sterling Ranch MDDP as patt of a future detailed hydrologic and
hydraulic analysis for the project

e A Digital Terrain Model be established for the cotridor to assist in establishing ROW and Drainage
Easement needs

El Paso County Department of Public Works 13
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Soil Map—E! Paso County Area, Colorado
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Eoil Map EIl Maso County Arca, Colorado
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Soil Map—EI Paso County Area, Colorado

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
8 Blakeland loamy sand, 1 t0 9 259.3 7.1%
| percent slopes |
9 ' Blakeland-Fluvaguentic 234 0.6%
Haplaquolls
19 Columbine gravelly sandy 1,410.8 38.5%
| loam, O to 3 percent slopes
41 ;Kettle gravelly loamy sand, 8 0.0 0.0%
| to 40 percent slopes
71 Pring coarse sandy loam, 3 to 1,691.4 46.1%
8 percent slopes
83 Stapleton sandy loam, 3to 8 209.9 | 5.7%
percent slopes
|85 Stapleton-Bernal sandy loams, 60.6 | 1.7%
‘ 3 to 20 percent slopes |
96 [ Truckton sandy loam, 0 to 3 124 0.3% |
percent slopes [ |
| Totals for Area of Interest 3,667.8 : 100.0%
1
usba  Natural Resources Web Soil Survey 1/22/2021
Conservation Service National Cooperative Soil Survey Page 3 of 3
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Map Unit Description: Columbine gravelly sandy loam, 0 to 3 percent elopee-—-E| Paso County
Area, Colorado

El Paso County Area, Colorado

19—Columbine gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 367p
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Columbine and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Columbine

Setting
Landform: Fans, flood plains, fan terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - Oto 14 inches: gravelly sandy loam
C - 14 to 60 inches: very gravelly loamy sand

Propcrtics and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB215CO - Gravelly Foothill
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit: 1 percent

usba Natural Resources Web Soil Survey
==N Conservation Service National Cooperative Soil Survey
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Map Unit Description: Columbine gravelly sandy loam, 0 to 3 percent slopes---El Paso County
Area, Colorado

Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Fluvaquentic haplaquolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: EIl Paso County Area, Colorado
Survey Area Data: Version 18, Jun 5, 2020

USDA Natural Resources Web Soil Survey 212512021
=== (Conservation Service National Cooperative Soil Survey Page 2 of 2
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Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes---El Paso County Area,
Colorado

El Paso County Area, Colorado

1—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369k
Elevation: 6,800 to 7,600 feet
Farmiand classification: Not prime farmland

Map Unit Composition
Pring and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High
(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R048AY222CO
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

usDA  Natural Resources Web Soil Survey
===l (Conservation Service National Cooperative Soil Survey
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Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes-—El Paso County Area,

Colorado
Other soils
Percent of map unit:
Hydric soil rating: No
Data Source Information
Soil Survey Area: EIl Paso County Area, Colorado
Survey Area Data: Version 18, Jun 5, 2020
usDa Natural Resources Web Soil Survey 2/25/2021
=== Conservation Service National Cooperative Soil Survey Page 2 of 2
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Map Unit Description: Stapleton sandy loam, 3 to 8 percent slopes---El Paso County Area,
Colorado

El Paso County Area, Colorado

83—Stapleton sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369z
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Stapleton and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Stapleton

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A -0Oto 11 inches: sandy loam
Bw - 11 to 17 inches: gravelly sandy loam
C - 17 to 60 inches: gravelly loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High
(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R049XB215CO - Gravelly Foothill
Hydric soil rating: No

UsDa  Natural Resources Web Soil Survey 2/25/2021
== (Conservation Service National Cooperative Soil Survey Page 1 of 2
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Map Unit Description: Stapleton sandy loam, 3 to 8 percent slopes---El Paso County Area,
Colorado

Minor Components

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Fluvaquentic haplaquolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 18, Jun 5, 2020

usDa  Natural Resources Web Soil Survey
==== Conservation Service National Cooperative Soil Survey
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Map Unit Description: Blakeland loamy sand, 1 to 9 percent slopes---El Paso County Area,
Colorado

El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent siopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmiand classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 98 percent
Minor components: 2 percent

Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear

Parent material: Alluvium derived from sedimentary rock and/or

eolian deposits derived from sedimentary rock

Typical profile
A - 0to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): High to

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water capacity: Low. (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

uspa  Natural Resources Web Soil Survey
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Map Unit Description: Blakeland loamy sand, 1 to 9 percent slopes---El Paso County Area,
Colorado

Minor Components

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 18, Jun 5, 2020

usba  Natural Resources Web Soil Survey
=== (Conservation Service National Cooperative Soil Survey
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Appendix B - Typical Sections
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