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Executive Summary

Site Location and Study Area

The property that comprises the application area for the proposed development is approximately 750 acres
of private property and public property (right-of-way) and is identified as Douglas County Parcel Numbers
2349-084-00-001, 2349-083-00-003, 2349-082-00-003, 2349-082-00-001, 2349-080-00-019, 2349-080-00-
031, 2349-090-00-010, 2349-080-00-003, 2349-070-00-023, 2349-080-00-026, 2349-080-01-002, 2349-
080-00-015. It is generally located on either side of Crowfoot Valley Road, south of Chambers Road, and
west of Bayou Gulch Road. The site location is shown on Figure 1-1. It is currently zoned A1 Agricultural
by Douglas County and is being used for agricultural purposes and open lands. The Applicant proposes to
change the Property’s zoning, upon annexation, to the City zone district of PD Planned Development.

The study area for the project includes intersections that could be affected by the proposed development:

e Crowfoot Valley Rd/Stroh Rd

e Crowfoot Valley Rd/S Chambers Rd

*  Crowfoot Valley Rd/N Pinery Pkwy

»  Crowfoot Valley Rd/Pradera Pkwy

e Crowfoot Valley Rd/Macanta Blvd

»  Crowfoot Valley Rd/Sapphire Pointe Blvd
*  Proposed Site Accesses

Description of Proposed Development

The Applicant, Ventana Capital, seeks to develop the area with a neighborhood serving commercial, mixed-
use, multifamily, and single-family residential uses. The primary access points will be from Crowfoot Valley
Road to the northwest and southeast, aligning with existing access points of adjacent developments where
feasible.

Conclusions and Recommendations

Conclusions
Based on the results of this traffic impact study, the following may be concluded:

* Under existing traffic conditions, the intersections within the study area currently operate without
the need for additional improvements during the weekday AM and PM peak hours. Existing queues
remain within their respective storage lengths with the exception of the westbound left turn
movement at the Crowfoot Valley Rd/Stroh Rd intersection which exceeds its queue during the PM
peak hour.

e Under background future conditions, without the development of the subject site, the signalized
intersections in the study area are forecasted to operate at acceptable overall LOS “D” or better
during the 2028 and 2030 weekday AM and PM peak hours. During 2045 conditions, the signalized
intersections are expected to operate at LOS “F” during weekday AM and PM peak hours with the
exception of the Crowfoot Valley Rd/Sapphire Pointe Blvd intersection which is expected to operate
at LOS “A” during the 2045 peak hours. The unsignalized intersections are expected to operate
without the need for additional improvements during the weekday AM and PM peak hours. The
queues are expected to remain within their respective storage lengths with the exception of the
following:
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Westbound left movement at Crowfoot Valley Rd/Stroh Rd intersection during the 2028
PM, 2030 PM, and 2045 AM and PM peak hours,

Northbound right movement at Crowfoot Valley Rd/Stroh Rd intersection during the 2045
AM and PM peak hours,

Westbound right movement at Crowfoot Valley Rd/Pinery Pkwy intersection during the
2045 AM and PM peak hours,

Eastbound left movement at Crowfoot Valley Rd/Macanta Blvd intersection during the 2045
AM and PM peak hours,

Eastbound right movement at Crowfoot Valley Rd/Macanta Blvd intersection during the
2045 AM and PM peak hours,

Northbound left movement at Crowfoot Valley Rd/Macanta Blvd intersection during the
2045 AM peak hour, and

Southbound right movement at Crowfoot Valley Rd/Macanta Blvd intersection during the
2045 AM peak hour

» The proposed site development would generate, upon completion and full occupancy:

Phase 1 (2028):

* 1,439 net new weekday AM peak hour vehicle trips,
* 2,617 net new weekday PM peak hour vehicle trips, and
* 28,401 net new weekday daily trips

Phase 1+2 (2030):

* 1,890 net new weekday AM peak hour vehicle trips,
* 3,217 net new weekday PM peak hour vehicle trips, and
* 34,258 net new weekday daily trips

Phase 1+2+3 (2045):

* 2,674 net new weekday AM peak hour vehicle trips,
* 4,258 net new weekday PM peak hour vehicle trips, and
* 44,435 net new weekday daily trips

e Under total future conditions, with the implemented improvements studied herein, the signalized
intersections in the study area are forecasted to operate at acceptable overall LOS “D” or better
during the weekday AM and PM peak hours with the exception of the following:

(o]

Crowfoot Valley Rd/Stroh Rd intersection which is expected to operate at LOS “E” during
the 2045 AM peak hour and LOS “F” during the 2045 PM peak hour,

Crowfoot Valley Rd/S Chambers Rd intersection which is expected to operate at LOS “F”
during the 2045 AM and PM peak hours,

Crowfoot Valley Rd/N Pinery Pkwy intersection which is expected to operate at LOS “F”
during the 2045 AM and PM peak hours,

Crowfoot Valley Rd/Pradera Pkwy intersection which is expected to operate at LOS “F”
during the 2045 AM and PM peak hours,

Crowfoot Valley Rd/Macanta Blvd intersection which is expected to operate at LOS “F”
during the 2045 AM and PM peak hours, and

Crowfoot Valley Rd/Access Road 3 which is expected to operate at LOS “E” during the
2045 AM peak hour and LOS “F” during the PM peak hour.
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The unsignalized intersections are expected to operate without the need for additional
improvements during the weekday AM and PM peak hours. The queues are expected to remain
within their respective storage lengths with the exception of the eastbound left, eastbound right,
and northbound left movements at the Crowfoot Valley Rd/Macanta Blvd intersection during the
2045 peak hours, consistent with background conditions.

«  Per discussions with the reviewer, the effort to estimate the background traffic related exclusively
to the regional traffic pattern shift (expected with the Canyonside Boulevard connection to Crowfoot
Valley Road in 2040) likely results in double counting for some of the regional growth from
developments and some of the Crowsnest site generated trips. This double counting likely yields
higher peak hour volumes which results in a more conservative analysis of the traffic operations.
Considering the highly conservative nature of this analysis this TIS still provides an estimate of the
incremental impact of site-generated trips traveling within the study area roadway network. The
recommendations in this TIS remain relevant for the Principal Arterial classification and related
cross section, intersection spacing, and type of intersection control. Refinement of the future
background traffic estimates are encouraged for subsequent TIS' that will be prepared as the site
development effort progresses. The maximum amount of development permitted may be
determined with regard to the ability of the study area intersections to meet the City's standards for
peak hour traffic operations at time of site plan and refined analysis.

Recommendations

A Recommended Improvements Summary can be found in Table 6-3. These improvements are listed below
and should be evaluated at site plan for further refinement. Intersection spacing and road design should
adhere to the applicable design standards. Specifically, the full movement signalized roadway intersections
should be spaced at %2 mile spacing minimum. Additional partial movement access should be evaluated at
time of site plan when specific internal roadway layouts and uses are known.

Study intersections in the long range (2040/2045) study years are expected to reach or exceed capacity if
the redistribution of traffic occurs consistent with the background FHU study (Canyons Improvements). As
these improvements, growth, and development occur, study updates should be undertaken to ensure
appropriate capacity improvements are identified and implemented.

Phase 1 Improvements (2028)

Crowfoot Valley Road/Stroh Rd
e Dual westbound left turn lanes

Crowfoot Valley Road/S Chambers Rd
e Two northbound through lanes
e Two southbound through lanes
*  Two eastbound through lanes
»  Two westbound through lanes
* Designated eastbound channelized right turn lane
* Designated westbound channelized right turn lane
e Dual northbound left turn lanes
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Crowfoot Valley Road/N Pinery Parkway
» Signalization
*  West leg addition (left turn lane & through/right turn lane)
*  Northbound left turn lane
e Southbound right turn lane
e Two northbound through lanes
e Two southbound through lanes

Crowfoot Valley Road/Pradera Pkwy
» Signalization
*  West leg addition (left turn lane & through/right turn lane)
*  Northbound left turn lane
*  Southbound right turn lane
»  Two northbound through lanes
e Two southbound through lanes

Crowfoot Valley Road/Macanta Blvd
e Two southbound through lanes

The addition of the proposed intersections including:
»  Crowfoot Valley Rd/Access Road 2
»  Crowfoot Valley Rd/Access Road 3
»  Crowfoot Valley Rd/Access Road 4

The buildout of the full four-lane cross section along the length of the annexation

Phase 2 Improvements (2030)

Crowfoot Valley Road/Stroh Rd
* Channelization of eastbound right turn lane

Crowfoot Valley Road/Access Road 2
» East leg addition (right-out only)
e Northbound right turn lane

Crowfoot Valley Road/Access Road 3
» East leg addition (left turn lane & right turn lane)
*  Northbound right turn lane
*  Southbound left turn lane

Crowfoot Valley Road/Access Road 4
e East leg addition (right-out only)
e Northbound right turn lane

Phase 3 Improvements (2045)

Crowfoot Valley Road/Stroh Rd
*  Two northbound through lanes
*  Two southbound through lanes
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Crowfoot Valley Road/S Chambers Rd
e Triple northbound left turn lanes

Crowfoot Valley Road/N Pinery Parkway
e Dual eastbound left turn lanes

Crowfoot Valley Road/Pradera Parkway
*  Dual eastbound left turn lanes

Canyons Improvements (2040)

The following improvements were shown in the Canyons TIS and would be constructed by 2040:

Crowfoot Valley Road/Macanta Blvd
e Signalization
»  West leg addition (dual left turn lanes, one through lane, and one right turn lane)
e Dual northbound left turn lane
*  Southbound right turn lane
*  Westbound through lane addition

Crowfoot Valley Road/Sapphire Pointe Blvd
e Signalization
e Two southbound through lanes

Galloway & Company, LLC.
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l. Introduction

Overview
This report presents the results of a Traffic Impact Study (TIS) conducted in support of an annexation and
planned development (PD) applications. Currently the site is vacant.

Per the requirements of Chapter 6 of the Roadway Design and Construction Standards, a TIS is required
to support the proposed project.

Site Location and Study Area

The property that comprises the application area for the proposed development is approximately 750 acres
of private property and public property (right-of-way) and is identified as Douglas County Parcel Numbers
2349-084-00-001, 2349-083-00-003, 2349-082-00-003, 2349-082-00-001, 2349-080-00-019, 2349-080-00-
031, 2349-090-00-010, 2349-080-00-003, 2349-070-00-023, 2349-080-00-026, 2349-080-01-002, 2349-
080-00-015. It is generally located on either side of Crowfoot Valley Road, south of Chambers Road, and
west of Bayou Gulch Road. The site location is shown on Figure 1-1. It is currently zoned A1 Agricultural
by Douglas County and is being used for agricultural purposes and open lands. The Applicant proposes to
change the Property’s zoning, upon annexation, to the City zone district of PD Planned Development.

The Applicant, Ventana Capital, seeks to develop the area with a neighborhood serving commercial, mixed-
use, multifamily, and single-family residential uses. The primary access points will be from Crowfoot Valley
Road to the northwest and southeast, aligning with existing access points of adjacent developments where
feasible. The proposed uses are generally consistent with the land use designations of nearby and similar
locations within Castle Pines shown on the Future Land Use Map of the 2021 Comprehensive Plan. A
reduction of the Applicant’s proposed conceptual site plan is provided in Figure 1-2. A full-size copy of the
plan is provided in Appendix A.

Tasks undertaken in the course of this study included the following:

1. Reviewed the Applicant’s proposed development plans and other background data.

2. Conducted a virtual field reconnaissance of existing roadway and intersection geometries, traffic
controls, and speed limits.

3. Collected weekday AM/PM peak hour turning movement counts as well as Average Daily Traffic (ADT)
counts at the key intersections and segments.

4. Analyzed existing levels of service at each of the key study intersections based on the methodologies
set forth in the Highway Capacity Guidelines (HCM) 7t Edition and reports generated by Synchro as
reported by Synchro version 12.

5. Forecasted background future traffic volumes based on baseline traffic counts, regional traffic growth,
and pipeline developments for all study years.

6. Estimated the number of AM and PM peak hour trips that would be generated by the proposed use

based on the Institute of Transportation Engineers (ITE) Trip Generation 12t Edition rates/equations
and methodologies.
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7. Prepared AM and PM peak hour total future traffic forecasts based on background traffic forecasts plus
site traffic assignments for Phase 1 (2028), Phase 2 (2030), and Phase 3 (2045) scenarios.

8. Calculated total future levels of service for each of the key study intersections based on projected total
future traffic forecasts and future intersection geometries.

9. Identified roadway improvements required for intersections and roadway segments to accommodate
future traffic volumes as necessary.

Sources of data for this analysis included the ITE Trip Generation, 12th edition, the Highway Capacity
Guidelines HCM 7, Synchro 12, Ventana Capital, City of Castle Pines Roadway Design and Construction
Standards, Castle Pines, Colorado, and the files/library of Galloway.

Site Description and Access

Site Conditions
The terrain proximate to and surrounding the site is generally classified as “level”.

Proposed Site Access

Access to the site would be provided by new intersections and connections to Crowfoot Valley Drive.
Specifically, three new full movement signalized intersections with %2 mile spacing will be provided as well
as opportunities for partial movement access can be provided as detailed herein.

Nearby Uses
The subject property is adjacent to developed and developing neighborhoods to the:
North: Parker Municipal Area (developed/developing)
South: Canyons Planned Development (under construction) and Pinery Separated Urban Area
East: Parker Municipal Area and Pinery Separated Urban Area
West: Castle Park Ranch (estate development)

Galloway & Company, LLC.
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Il. Background Information

Study Area

The study area was determined by a review of intersections that would experience a significant portion of
turning movement volumes generated by the site. This was confirmed via a scoping meeting held on
November 10, 2025. As such, the traffic study focuses primarily on the following intersections:

Study Intersections
»  Crowfoot Valley Rd/Stroh Rd
» Crowfoot Valley Rd/S Chambers Rd
e Crowfoot Valley Rd/N Pinery Pkwy
e Crowfoot Valley Rd/Pradera Pkwy
»  Crowfoot Valley Rd/Macanta Blvd
e Crowfoot Valley Rd/Sapphire Pointe Blvd
* Proposed Site Accesses

The study intersections, as well as additional study assumptions, were provided via a base assumptions
form and confirmed in the aforementioned meeting held on November 10 2025. The base assumptions
form is provided as Appendix B.

Study Assumptions

For purposes of this analysis only, the proposed project was analyzed in three distinct phases to provide
guidance to infrastructure requirements. It was assumed that Phase 1 would be built and operational in the
study year 2028, Phase 2 would be built out in the year 2030, and a long-range analysis referred to as
Phase 3 for study year 2045 was conducted.

Study Methodology

Synchro software version 12 was used to evaluate levels of service at each of the study intersections during
the weekday AM and PM peak hours. Synchro is a macroscopic model used for optimizing traffic signal
timing and performing capacity analyses. The software can model existing traffic signal timings or optimize
splits, offsets, and cycle lengths for individual intersections, an arterial, or a complete network. Synchro
allows the user to evaluate the effects of changing intersection geometrics, traffic demands, traffic control,
and/or traffic signal settings as well as optimize traffic signal timings.

The levels of service reported for the signalized and unsignalized intersections analyzed herein were taken
from the Highway Capacity Manual (HCM) 7t and reports generated by Synchro. Level of service
descriptions are included in Appendix C.

The heavy vehicle (%HV) factor from the turning movement counts were used for the analysis. A default
%HYV factor of 2% was used for all new/proposed movements in the study area.

Existing Roadway Network

Regional access to the subject site is provided by Crowfoot Valley Rd, S Chambers Rd, Bayou Gulch Rd,
N Pinery Pkwy, and Pradera Pkwy. Figure 2-1 depicts existing lane use and traffic controls in the vicinity of
the subject site. The following provides a description of each of the roadways within the study network.
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Crowfoot Valley Rd
Crowfoot Valley Rd is constructed as a two-lane section with turn lanes at major intersections. The posted
speed limit is 50 mph in the vicinity of the subject site. Douglas County classifies the roadway as a Major
Arterial. The roadway is designed with on-street bike facilities. The intersection with Chambers Road/Bayou
Gulch Road operates under signalized control. The roadway provides southwest/northeast connection
throughout the area.

S Chambers Rd

S Chambers Rd is constructed as a three-lane roadway with turn lanes at major intersections. The posted
speed limit is 45 mph in the vicinity of the subject site. Douglas County classifies the roadway as a Major
Arterial. The roadway provides north/south regional connection through the area.

Bayou Gulch Rd

Bayou Gulch Rd is constructed as a two-lane roadway with a posted speed limit of 40 mph in the vicinity of
the subject site. Douglas County classifies the roadway as a Major Arterial. The roadway provides
north/south regional connection through the area.

N Pinery Pkwy

N Pinery Pkwy is constructed as a two-lane divided roadway with a posted speed limit of 35 mph in the
vicinity of the subject site. Douglas County classifies the roadway as a Collector. The intersections along
the roadway operate under stop control and provide access to residential neighborhoods.

Pradera Pkwy

Pradera Pkwy is constructed as a two-lane roadway with a posted speed limit of 40 mph in the vicinity of
the subject site. Douglas County classifies the roadway as a Collector. The intersections along the roadway
operate under stop control and provide access to residential neighborhoods.

Driveway Accesses

Additional driveways exist on Crowfoot Valley Rd for residential use and church land use. These driveways
were not studied within this analysis as they are expected to have minimal inbound/outbound volumes, and
all site trips are expected to be through movements at the driveways.
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lll. Analysis of Existing Conditions

Traffic Volumes

24 hour average daily traffic (ADT) counts along Crowfoot Valley Road as well as Weekday AM and PM
peak hour traffic volume counts were conducted on Wednesday October 8, 2025, and Tuesday November
18, 2025 from 7:00 AM to 9:00 AM and 4:00 PM to 6:00 PM at the study intersections by IDAX Data
Solutions. The AM and PM peak hours of the network were found to be 7:15 AM to 8:15 AM and 4:30 PM
to 5:30 PM, therefore the counted volumes from those hours were used for each of the intersections and
balanced between each intersection to create consistency. Volumes were only increased in order to
balance the trips between intersections to create a conservative analysis.

The existing volumes are summarized in Figure 3-1. Copies of traffic counts are included in Appendix D.
Existing peak hour factors (PHF) were also computed by approach from the traffic counts and applied to
the analysis with a minimum of 0.85 and a maximum of 0.92.

Operational Analysis

Capacity/level of service (LOS) analyses were conducted at the study intersections based on the existing
lane use and traffic controls shown in Figure 2-1 and existing baseline vehicular traffic volumes shown in
Figure 3-1. The capacity analysis results are presented in Appendix E and summarized in Table 3-1 and
in Figure 3-2.

As shown in Table 3-1, the intersections in the study area currently operate without the need for additional
improvements during the weekday AM and PM peak hours.

Existing Intersection Queues

An analysis of intersection 95"-percentile queues was performed at key locations. The results of the
queuing analysis, as reported by Synchro, are summarized in Table 3-2. As shown in the table, queues are
contained within their effective storage with the exception of the westbound left movement at the Crowfoot
Valley Rd/Stroh Rd intersection during the PM peak hour.
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IV. Analysis of Future Conditions without Site Development

Methodology

The future traffic forecasts, without the proposed new use, were developed for 2028, 2030, and 2045
conditions based on a composite of existing baseline traffic volumes, pipeline developments, and regional
traffic growth.

Regional Growth

Increases in traffic associated with regional growth were estimated at 2.0% per year compounded for all
movements on Crowfoot Valley Rd, Stroh Rd, and Chambers Rd/Bayou Gulch Rd up to 2028, 2030, and
2045. This growth accounts for increases in traffic resulting from influences outside of the immediate study
area. The resulting increases in volumes within the study area are reflected in Figure 4-1 for 2028
conditions, Figure 4-2 for 2030 conditions, and Figure 4-3 for 2045 conditions.

Pipeline Developments

To account for projected traffic from nearby developments not yet built, trip assignments from the nearby
Canyons pipeline development were included for 2045 conditions. This development would not connect to
Crowfoot Valley Rd until 2040, therefore only the 2040 development plan was considered within this
analysis. The Canyons TIS expected regional traffic shifts in 2040 with the connection of Canyonside Blvd
and Crowfoot Valley Rd. Thus, the additional volumes were calculated and grown to 2045 conditions which
were then added to background 2045 conditions.

The location of the pipeline development in relation to the Applicant’s property is shown in Figure 4-4. The
intersections of Crowfoot Valley Rd/Macanta Blvd and Crowfoot Valley Rd/Sapphire Pointe Blvd were
identified to warrant signalization and additional turn lanes by the pipeline development. The proposed lane
use and traffic control for those intersections shown in the pipeline TIS was used for the background future
and total future 2045 conditions. Background future lane use and traffic control for 2045 is shown in Figure
4-5.

Pipeline development site trips were obtained from the supporting TIS completed by FHU and dated March
2025 and are shown in Figure 4-6. Improvements associated with the pipeline development were assumed
complete by 2045, consistent with the approved TIS. Relevant excerpts from the pipeline TIS are included
in Appendix F.

Per discussions with the reviewer, the effort to estimate the background traffic related exclusively to the
regional traffic pattern shift (expected with the Canyonside Boulevard connection to Crowfoot Valley Road
in 2040) likely results in double counting for some of the regional growth from developments and some of
the Crowsnest site generated trips. This double counting likely yields higher peak hour volumes which
results in a more conservative analysis of the traffic operations. Refinement of the future background traffic
estimates are encouraged for subsequent studies that will be prepared as the site development effort
progresses.

Background Future Traffic Forecasts

The existing traffic forecasts depicted in Figure 3-1, the regional growth shown in Figure 4-1 (2028), Figure
4-2 (2030), and Figure 4-3 (2045), and the pipeline development site trips shown in Figure 4-6 (2045) were
added together to yield the background future traffic forecasts shown in Figure 4-7 (2028), Figure 4-8
(2030), and Figure 4-9 (2045).
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Background Future Levels of Service

Capacity analyses of 2028, 2030, and 2045 future traffic conditions without the proposed development are
provided in Appendix G and summarized in Table 4-1. The forecasted levels of service are also depicted
graphically in Figure 4-10 for 2028 conditions, Figure 4-11 for 2030 conditions, and Figure 4-12 for 2045
conditions.

As shown in Table 4-1, the signalized intersections in the study area are forecasted to operate at acceptable
overall LOS “D” or better during the 2028 and 2030 weekday AM and PM peak hours. During 2045
conditions all intersections are expected to operate at LOS “F” during the weekday AM and PM peak hours
with the exception of the Crowfoot Valley Rd/Sapphire Point Blvd intersection which is expected to operate
at LOS “A” during the 2045 AM and PM peak hours. The unsignalized intersections are expected to operate
without the need for additional improvements during the weekday AM and PM peak hours.

Background Future Queueing

An analysis of intersection queues was performed at key locations under background future traffic
conditions. The results of the queuing analysis are summarized in Table 4-2.

As shown in the table, queues within the study network will generally increase due to regional traffic growth.
All queues are expected to be contained in their effective storage with the exception of the following:
«  Westbound left movement at Crowfoot Valley Rd/Stroh Rd intersection during the 2028 PM, 2030
PM, and 2045 AM and PM peak hours,
e Northbound right movement at Crowfoot Valley Rd/Stroh Rd intersection during the 2045 AM and
PM peak hours,
*  Westbound right movement at Crowfoot Valley Rd/Pinery Pkwy intersection during the 2045 AM
and PM peak hours,
« Eastbound left movement at Crowfoot Valley Rd/Macanta Blvd intersection during the 2045 AM
and PM peak hours,
« Eastbound right movement at Crowfoot Valley Rd/Macanta Blvd intersection during the 2045 AM
and PM peak hours,
e Northbound left movement at Crowfoot Valley Rd/Macanta Blvd intersection during the 2045 AM
peak hour, and
e Southbound right movement at Crowfoot Valley Rd/Macanta Blvd intersection during the 2045 AM
peak hour.

Galloway & Company, LLC.



Crowsnest
Castle Pines, CO

V. Site Analysis

Overview

Due to the size of the proposed development, the study intersections and roadway segments will need to
be improved phased coincident with the proposed development. The development program is forecasted
herein and analyzed for future scenarios to determine the required improvements and roadway sizing that
would be needed for each of the development scenarios.

Proposed Development

The Applicant seeks to develop the area with a neighborhood serving commercial, mixed-use, multifamily,
and single-family residential uses. For purposes of this study, the site is assumed to be complete and
occupied in three phases. The following use and development programs were analyzed:

Build-Out 2028 Phase 1:
1,005 DU Single Family Detached Housing
1,000 DU Multifamily Housing (Low-Rise)
550,000 SF Retail

Build-Out 2030 Phase 2:

716 DU Single Family Detached Housing

Build-Out 2045 Phase 3:

1,244 DU Single Family Detached Housing

Proposed Site Access

As shown on the Applicant’s conceptual plan (Figure 1-2), ultimate access to the development is proposed
via three full movement signalized intersections provided at 2 mile spacing and aligned with existing
roadway intersections where possible. Additional partial access is contemplated to provide necessary
additional access to the commercial and multifamily planning areas where increased access is necessary
to support development. Further refinement of access will be provided during the site plan stages. Proposed
lane use and traffic control are shown in Figure 5-1 (Phase 1 2028), Figure 5-2 (Phase 2 2030) and Figure
5-3 (Phase 3 2045). Improvements assumed and analyzed later in this report are represented within these
Figures.

Trip Generation

Overview

Trip generation estimates for the weekday AM and PM peak hours, as well as the weekday average daily
traffic (ADT), were derived from the standard ITE Trip Generation Manual rates/equations, as published in
the 12t edition. The trip generation analysis is presented in Table 5-1.

Internal Capture

Due to the mixed-use nature of the proposed development and the neighboring uses, it is assumed that a
number of trips would be shared between the uses. These are trips that are going from one use on site to
another use on site and should not be counted as separate trips for each use. An internal capture reduction
of 10% was applied to the trip generation analysis.
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Pass-by Trips

According to ITE, in some cases the driveway volumes at a particular land use are different from the amount
of traffic added to the adjacent street system. Uses such as shopping centers establishments attract a
portion of their trips from traffic that is already present on the road network. Pass-by trips are those trips
which are made as intermediate stops on the way to a primary destination. An example of a pass-by trip
would be one in which a driver stops at a supermarket on their way home from work.

The proposed use would experience pass-by trips consistent with the primary uses located on site. In
recognition of this phenomenon and consistent with ITE published data, the following pass-by reductions
were applied to the trip generation analysis:

»  Shopping Center: 0% AM / 19% PM

As shown in Table 5-1, the site in total is anticipated to generate 306 weekday PM peak hour pass-by trips.
Therefore, these trips would be drawn from the existing road network and assigned to the future site
entrances accordingly.

Net Site Trips
The vehicle trips that would be generated by the proposed development plan are summarized in Table 5-
1. As shown in the table, the site would generate upon completion and full occupancy:

Phase 1 (2028):
* 1,439 net new weekday AM peak hour vehicle trips,
2,617 net new weekday PM peak hour vehicle trips, and
e 28,401 net new weekday daily trips

Phase 1+2 (2030):
* 1,890 net new weekday AM peak hour vehicle trips,
e 3,217 net new weekday PM peak hour vehicle trips, and
e 34,258 net new weekday daily trips

Phase 1+2+3 (2045):
e 2,674 net new weekday AM peak hour vehicle trips,
* 4,258 net new weekday PM peak hour vehicle trips, and
* 44,435 net new weekday daily trips

Site Trip Distributions

The distribution of the anticipated trips generated by the completion of the proposed development was
based on an examination of existing traffic counts and local knowledge. Existing travel patterns indicate
the following distribution is appropriate in the forecasting of future site traffic:

Residential:

*  Tol/from the north on Crowfoot Valley Road: 20%
*  Tol/from the east on Stroh Rd: 15%

»  Tolfrom the west on Stroh Rd: 5%

*  Tol/from the west on Chambers Rd: 25%

* Tolfrom the east on Bayou Gulch Rd: 5%

»  Tolfrom the east on Pradera Pkwy: 5%

»  Tol/from the south on Crowfoot Valley Road: 25%
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Commercial:
»  Tol/from the north on Crowfoot Valley Road: 20%
*  Tol/from the east on Stroh Rd: 15%
*  Tol/from the west on Stroh Rd: 5%
*  Tol/from the west on Chambers Rd: 25%
» Tol/from the east on Bayou Gulch Rd: 5%
*  Tolfrom the east on N Pinery Pkwy: 5%
»  Tolfrom the east on Pradera Pkwy: 5%
»  Tol/from the south on Crowfoot Valley Road: 20%

Site Trip Assignments

The assignment of the new vehicle trips generated upon the future build-out of the development project
was based on the above distributions. The trips assignments are depicted in Figure 5-4 for Phase 1
Residential Trips, Figure 5-5 for Phase 1 Commercial net new trips, Figure 5-6 for Phase 1 Commercial
Pass-by trips, Figure 5-7 for Phase 2 trips, and Figure 5-8 for Phase 3 trips.
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VI. Analysis of Future Conditions with Site Development

Total Future Traffic Forecasts

The Phase 1 (2028), Phase 2 (2030), and Phase 3 (2045) total future traffic forecasts associated with the
proposed development were developed by combining the background future forecasts shown in Figure 4-
7 (2028), Figure 4-8 (2030), and Figure 4-9 (2045), and the site trip assignments shown in Figure 5-4,
Figure 5-5, Figure 5-6, Figure 5-7, and Figure 5-8. The resulting total future traffic forecasts are provided in
Figure 6-1 for 2028 conditions, Figure 6-2 for 2030 conditions and Figure 6-3 for 2045 conditions.

Total Future Levels of Service with Proposed Development

Future levels of service with the proposed development plan were estimated at key study intersections
based on the future traffic volumes shown in Figure 6-1 (2028), Figure 6-2 (2030), and Figure 6-3 (2045),
the total future lane use in Figure 5-1 (2028), Figure 5-2 (2030) and Figure 5-3 (2045), and the HCM 7t
methodologies for signalized and unsignalized intersections. The results of these analyses are provided in
Appendix H and presented in Table 6-1. Total future levels of service are also presented graphically in
Figure 6-4 (2028), Figure 6-5 (2030), and Figure 6-6 (2045).

As shown in Table 6-1, Under total future conditions, with the implemented improvements studied herein,
the signalized intersections in the study area are forecasted to operate at acceptable overall LOS “D” or
better during the 2028 and 2030 weekday AM and PM peak hours. The Castle Pines signalized intersection
movements are forecasted to operate at acceptable LOS “D” or better during the 2028 and 2030 weekday
peak hours with the exception of the following:

e Crowfoot Valley Rd/N Pinery Pkwy
o Eastbound left turn movement is expected to operate at LOS “F” during the PM peak hours,
o Eastbound through/right movement is expected to operate at LOS “E” during the PM peak
hours,
o Westbound through/right movement is expected to operate at LOS “E” during the 2028 PM
peak hour and the 2030 AM and PM peak hours,
»  Crowfoot Valley Rd/Pradera Pkwy
o Eastbound left turn movement is expected to operate at LOS “E” during the PM peak hours,
o Eastbound through/right movement is expected to operate at LOS “E” during the 2028 PM
peak hour and the 2030 AM and PM peak hours,
o Westbound through/right movement is expected to operate at LOS “E” during the PM peak
hours, and
e Crowfoot Valley Rd/Access Road 3
o Eastbound left or eastbound left/through movement is expected to operate at LOS “E”
during the PM peak hours.

During the 2045 conditions, the signalized intersections are forecasted to operate at overall LOS “D” or
better with the exception of the following:
« Crowfoot Valley Rd/Stroh Rd intersection which is expected to operate at LOS “E” during the 2045
AM peak hour and LOS “F” during the 2045 PM peak hour,
e Crowfoot Valley Rd/S Chambers Rd intersection which is expected to operate at LOS “F” during
the 2045 AM and PM peak hours,
e Crowfoot Valley Rd/N Pinery Pkwy intersection which is expected to operate at LOS “F” during the
2045 AM and PM peak hours,
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» Crowfoot Valley Rd/Pradera Pkwy intersection which is expected to operate at LOS “F” during the
2045 AM and PM peak hours,

» Crowfoot Valley Rd/Macanta Blvd intersection which is expected to operate at LOS “F” during the
2045 AM and PM peak hours, and

»  Crowfoot Valley Rd/Access Road 3 which is expected to operate at LOS “E” during the 2045 AM
peak hour and LOS “F” during the PM peak hour.

The unsignalized intersections are expected to operate without the need for additional improvements during
the weekday AM and PM peak hours. These intersections should continue to be monitored and the timing
of improvements should be assessed as development in the area progresses.

It should be noted that per discussions with the reviewer, the effort to estimate the background traffic related
exclusively to the regional traffic pattern shift (expected with the Canyonside Boulevard connection to
Crowfoot Valley Road in 2040) likely results in double counting for some of the regional growth from
developments and some of the Crowsnest site generated trips. This double counting likely yields higher
peak hour volumes which results in a more conservative analysis of the traffic operations. Even if the
background volumes are slightly high, this TIS still provides an estimate of the incremental impact of site-
generated trips traveling within the study area roadway network. The recommendations in this TIS remain
relevant for the Principal Arterial classification and related cross section, intersection spacing, and type of
intersection control. Refinement of the future background traffic estimates are encouraged for subsequent
studies that will be prepared as the site development effort progresses. The maximum amount of
development permitted may be determined with regard to the ability of the study area intersections to meet
the City's standards for peak hour traffic operations.

Total Future Queuing

Total future queues were forecasted using Synchro. The results of the queuing analysis are summarized in
Table 6-2. The forecasted queues are expected to be accommodated with the proposed storage lengths
with the exception of the eastbound left, eastbound right, and northbound left movements at the Crowfoot
Valley Rd/Macanta Blvd intersection during 2045 conditions, consistent with background conditions.

Roadway Sections

Also represented within the figures and analysis are the roadway segments and widening that would be
necessary to accommodate each scenario. The roadway section for Crowfoot Valley Rd will be governed
by the Principal Arterial classification which requires two through lanes per direction along the length of the
annexation.

Improvements Summary

A summary of improvements required is provided for ease of reference. As detailed herein, each phase
would require additional improvements to both intersections and roadway sections. Table 6-3 provides a
summary of those improvements.

Crowfoot Valley Rd Driveways

Existing driveways to residential uses exist on Crowfoot Valley Rd in the vicinity of the subject site. These
driveways were not studied within this analysis as they are expected to have minimal inbound/outbound
volumes, and all site trips are expected to be through movements at the driveways. Existing infrastructure
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along Crowfoot Valley Rd will be further studied during design phases for the improvements along this
corridor.
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VIl. Conclusions and Recommendations

Conclusions

Based on the results of this traffic impact study, the following may be concluded:

Under existing traffic conditions, the intersections within the study area currently operate without
the need for additional improvements during the weekday AM and PM peak hours. Existing queues
remain within their respective storage lengths with the exception of the westbound left turn
movement at the Crowfoot Valley Rd/Stroh Rd intersection which exceeds its queue during the PM
peak hour.

Under background future conditions, without the development of the subject site, the signalized
intersections in the study area are forecasted to operate at acceptable overall LOS “D” or better
during the 2028 and 2030 weekday AM and PM peak hours. During 2045 conditions, the signalized
intersections are expected to operate at LOS “F” during weekday AM and PM peak hours with the
exception of the Crowfoot Valley Rd/Sapphire Pointe Blvd intersection which is expected to operate
at LOS “A” during the 2045 peak hours. The unsignalized intersections are expected to operate
without the need for additional improvements during the weekday AM and PM peak hours. The
queues are expected to remain within their respective storage lengths with the exception of the
following:
o Westbound left movement at Crowfoot Valley Rd/Stroh Rd intersection during the 2028
PM, 2030 PM, and 2045 AM and PM peak hours,
o Northbound right movement at Crowfoot Valley Rd/Stroh Rd intersection during the 2045
AM and PM peak hours,
o Westbound right movement at Crowfoot Valley Rd/Pinery Pkwy intersection during the
2045 AM and PM peak hours,
o Eastbound left movement at Crowfoot Valley Rd/Macanta Blvd intersection during the 2045
AM and PM peak hours,
o Eastbound right movement at Crowfoot Valley Rd/Macanta Blvd intersection during the
2045 AM and PM peak hours,
o Northbound left movement at Crowfoot Valley Rd/Macanta Blvd intersection during the
2045 AM peak hour, and
o Southbound right movement at Crowfoot Valley Rd/Macanta Blvd intersection during the
2045 AM peak hour

The proposed site development would generate, upon completion and full occupancy:

Phase 1 (2028):
* 1,439 net new weekday AM peak hour vehicle trips,
* 2,617 net new weekday PM peak hour vehicle trips, and
* 28,401 net new weekday daily trips

Phase 1+2 (2030):
* 1,890 net new weekday AM peak hour vehicle trips,
* 3,217 net new weekday PM peak hour vehicle trips, and
* 34,258 net new weekday daily trips
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Phase 1+2+3 (2045):
* 2,674 net new weekday AM peak hour vehicle trips,
* 4,258 net new weekday PM peak hour vehicle trips, and
* 44,435 net new weekday daily trips

e Under total future conditions, with the implemented improvements studied herein, the signalized
intersections in the study area are forecasted to operate at acceptable overall LOS “D” or better
during the weekday AM and PM peak hours with the exception of the following:

o Crowfoot Valley Rd/Stroh Rd intersection which is expected to operate at LOS “E” during
the 2045 AM peak hour and LOS “F” during the 2045 PM peak hour,
o Crowfoot Valley Rd/S Chambers Rd intersection which is expected to operate at LOS “F”
during the 2045 AM and PM peak hours,
o Crowfoot Valley Rd/N Pinery Pkwy intersection which is expected to operate at LOS “F”
during the 2045 AM and PM peak hours,
o Crowfoot Valley Rd/Pradera Pkwy intersection which is expected to operate at LOS “F”
during the 2045 AM and PM peak hours,
o Crowfoot Valley Rd/Macanta Blvd intersection which is expected to operate at LOS “F”
during the 2045 AM and PM peak hours, and
o Crowfoot Valley Rd/Access Road 3 which is expected to operate at LOS “E” during the
2045 AM peak hour and LOS “F” during the PM peak hour.
The unsignalized intersections are expected to operate without the need for additional
improvements during the weekday AM and PM peak hours. The queues are expected to remain
within their respective storage lengths with the exception of the eastbound left, eastbound right,
and northbound left movements at the Crowfoot Valley Rd/Macanta Blvd intersection during the
2045 peak hours, consistent with background conditions.

« Per discussions with the reviewer, the effort to estimate the background traffic related exclusively
to the regional traffic pattern shift (expected with the Canyonside Boulevard connection to Crowfoot
Valley Road in 2040) likely results in double counting for some of the regional growth from
developments and some of the Crowsnest site generated trips. This double counting likely yields
higher peak hour volumes which results in a more conservative analysis of the traffic operations.
Considering the highly conservative nature of this analysis this TIS still provides an estimate of the
incremental impact of site-generated trips traveling within the study area roadway network. The
recommendations in this TIS remain relevant for the Principal Arterial classification and related
cross section, intersection spacing, and type of intersection control. Refinement of the future
background traffic estimates are encouraged for subsequent TIS' that will be prepared as the site
development effort progresses. The maximum amount of development permitted may be
determined with regard to the ability of the study area intersections to meet the City's standards for
peak hour traffic operations at time of site plan and refined analysis.

Recommendations

A Recommended Improvements Summary can be found in Table 6-3. These improvements are listed below
and should be evaluated at site plan for further refinement. Intersection spacing and road design should
adhere to the applicable design standards. Specifically, the full movement signalized roadway intersections
should be spaced at 2 mile spacing minimum. Additional partial movement access should be evaluated at
time of site plan when specific internal roadway layouts and uses are known.
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Phase 2 Improvements (2030)

Crowfoot Valley Road/Stroh Rd
*  Channelization of eastbound right turn lane

Crowfoot Valley Road/Access Road 2
» East leg addition (right-out only)
e Northbound right turn lane

Crowfoot Valley Road/Access Road 3
e Eastleg addition (left turn lane & right turn lane)
e Northbound right turn lane
e Southbound left turn lane

Crowfoot Valley Road/Access Road 4
» East leg addition (right-out only)
*  Northbound right turn lane

Phase 3 Improvements (2045)

Crowfoot Valley Road/Stroh Rd
e Two northbound through lanes
*  Two southbound through lanes

Crowfoot Valley Road/S Chambers Rd
e Triple northbound left turn lanes

Crowfoot Valley Road/N Pinery Parkway
e Dual eastbound left turn lanes

Crowfoot Valley Road/Pradera Parkway
e Dual eastbound left turn lanes

Canyons Improvements (2040)

The following improvements were shown in the Canyons TIS and would be constructed by 2040:

Crowfoot Valley Road/Macanta Blvd
e Signalization
*  West leg addition (dual left turn lanes, one through lane, and one right turn lane)
e Dual northbound left turn lane
*  Southbound right turn lane
*  Westbound through lane addition

Crowfoot Valley Road/Sapphire Pointe Blvd
e Signalization
e Two southbound through lanes
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