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Executive Summary

The purpose of this study is to evaluate potential traffic and mobility projects within and around the
proposed Redtail Ridge development. The project site is generally bounded by S. 88 Street to the west,
Campus Drive to the north, S. 96™ Street/Northwest Parkway to the east and US 36 to the south. The
proposed development is anticipated to be completed by Year 2035 over multiple phases and includes
industrial space, life science space, good manufacturing practice (GMP) space, general office space,
research and development space, a hospital, medical office space, and retail. The total square footage of
Redotail Ridge will equate to 2,600,000 square feet (sq. ft.). The project plans to extend Campus Drive from
the current end point to 96'" Street, just north of the existing fire station. Internally, a number of roadways
will be constructed for access and circulation. Accounting for anticipated non-single occupancy vehicle
(non-SOV) trips and internal capture trip reduction, the full build out of the project site is estimated to
generate approximately 21,285 daily, 1,908 AM peak hour, and 2,149 PM peak hour trips. In addition to
the vehicular facilities, Redtail Ridge will include several on-street and off-street pedestrian and bicyclist
amenities that will circulate the entire site and connect to external sidewalks, multi-use trails, and bike
lanes. The purpose of this study is to evaluate the traffic impacts to nearby intersections and roadways,
as well as identify any capacity deficiencies and the recommended mitigation measures.

Current Study Area Traffic and Safety Conditions

Current conditions have been evaluated based on traffic counts collected in January 2023, while schools
were in session. The analysis can be summarized as follows:
AM Peak Hour
o0 All study intersections operate acceptably overall (LOS D or better).

o Individual movements operate at LOS E at Dillon Road/McCaslin Boulevard, Dillon Road/S.
96™" Street, S. 88" Street/Campus Drive and Northwest Parkway/Rockcress Drive/Via
Varra.

0 No queuing or capacity issues are present.
PM Peak Hour

o Only the intersection of Northwest Parkway at S. 96" Street/Via Varra operates overall at
LOS E due to high delay for the northbound left-turn movement.

o Some movements operate at LOSE at S. 88" Street/Campus Drive, Northwest Parkway/S.
96" Street/Via Varra, and Northwest Parkway/Rockcress Drive/Via Varra.

No immediate mitigation measures are required to address current operational deficiencies in the
study area.

>
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The roadways around the project site are currently designed to optimize motor vehicle travel during peak
times at speeds that present challenges for non-motorized travelers. Based on information provided in
the City of Louisville Transportation Master Plan (TMP), four (4) existing study intersections near the
Redotail Ridge project were identified as high crash locations, with three (3) of these intersections have
documented bicycle crashes. The Dillon Road/S. 88" Street intersection has the highest number of bicycle
crashes in the City of Louisville.

Background Improvements (without Redtail Ridge)

Previous studies recommended the extension of Campus Drive between S. 88" Street and S. 96™ Street
to better distribute traffic in the area. Additionally, corridor studies have identified the need to widen S.
88" Street, Dillon Road, and S. 96 Street from two-lane roadways to four-lane roadways. The City of
Louisville’s TMP recommends building more Great/Complete streets citywide, which will include the listed
roadways.

Other improvements required by background traffic in the area include:
Dillon Road/S. 88" Street — add 2" westbound left-turn lane.

S. 88" Street/Campus Drive — add 2" northbound through lane and extend northbound right-
turn lane storage to a minimum of 500 feet.

Dillon Road/S. 96t Street — add eastbound/westbound dual left-turn lanes.

Northwest Parkway/S. 96" Street/Via Varra - add 3" northbound left-turn lane and modify
southbound right-turn lane.

Optimize signal timing as vehicular traffic increases, multi-modal traffic increases, and travel
patterns change.

Long-Term Background Improvements (without Redtail Ridge)

In addition to the improvements listed above, some long-term improvements have been identified as
potential needs but have not been defined specifically:

Northwest Parkway/US 36 interchange — the South Ramps are expected to be at capacity with
Year 2040 background traffic volumes. Additional capacity is needed to accommodate the
projected traffic volumes without and with the project site trips. The additional capacity will likely
require that the bridge be widened. A coordinated study among agencies should occur to begin
to look at interchange concepts.

>
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Redtail Ridge Project-Triggered Improvements

The improvements listed below are recommended to accommodate the development of Redtail Ridge. In
addition to safety and improving traffic operations, these improvements are also designed to reduce
crashes and improve operations for the adjacent Monarch school campus.

Extend Campus Drive from where it dead ends east of S. 88" Street to S. 96 Street. Include multi-
modal facilities.

S. 96" Street/Campus Drive (new intersection) construct two northbound left-turn lanes, one
southbound right-turn lane, two eastbound left-turn lanes, and one eastbound right-turn lane.

0 Provide three (3) northbound through lanes that extend from the Northwest Parkway/S. 96"
Street/Via Varra intersection through the Campus Drive intersection. The three northbound
through lanes will merge to two through lanes north of Campus Drive.

Northwest Parkway/Rockcress Drive/Via Varra modify the eastbound approach to include one
left-turn lane, one through lane, and one right-turn lane.

Rockcress Drive construct as a four-lane roadway between Northwest Parkway and Sorrel Avenue
and narrow to two-lane roadway to S. 88" Street. It is planned this roadway will be phased.
Include on-street bike lanes and sidewalks.

Sorrel Avenue construct as two-lane roadway with a center left-turn lane. Include on-street bike
lanes and sidewalks.

Internal Collector Roadways construct as two-lane roadway. Include on-street bike lanes and
sidewalks.

Campus Drive/Sorrel Avenue construct as a multi-lane roundabout.
Rockcress Drive/Sorrel Avenue construct as a multi-lane roundabout.
Internal intersections on Sorrel Avenue construct with left-turn lanes on Sorrel Avenue.

Internal intersections on Rockcress Drive and Collector Roadways construct with shared lanes
since auxiliary lanes are not warranted.

The Redtail Ridge project team plans to implement Great/Complete Street design treatments on internal
roadways and intersection as consistent with the City’s TMP policies. Such streets and intersections will
be designed and operated to be safe and accessible for all users, regardless of ability, age, or mode. Most
importantly, Great/Complete Streets have been shown to reduce conflicts that lead to crashes.

>
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In addition to the improvements listed above, some long-term improvements have been identified as
potential needs but have not been defined specifically:

Northwest Parkway between S. 96 Street/Via Varra and US 36 — continue coordination with
Northwest Parkway Authority, City of Louisville, and City and County of Broomfield to study the
future corridor needs and most appropriate design. The Northwest Parkway intersections at 96"
Street/Via Varra and at Rockcress Drive/Via Varra are anticipated to be near/at capacity by Year
2040 with the project trips.

0 One option is to add a third southbound through lane on Northwest Parkway from
northeast of the 96™ Street/Via Varra intersection to the US 36 interchange. The Denver
Regional Council of Governments (DRCOG) has included additional capacity on Northwest
Parkway in this area between 2020 and 2029 in the 2050 Metro Vision Regional
Transportation Plan, but the exact nature of capacity improvements has not been
determined at this time.

0 Additional study is needed to determine the optimal design for this corridor to
accommodate the future needs and if/how the corridor will tie into the future US 36
interchange design, Jefferson Parkway, grade separated interchanges, etc. As proposed,
Redtail Ridge does not preclude future improvements within Northwest Parkway right-
of-way.

A summary of the recommended improvements and estimated year the improvement is needed is
illustrated in Figure E1 and summarized in Table E.1.

Next Steps

Additional study and concept development are needed for the Northwest Parkway corridor and at the
US 36 interchange with municipal partners.

After the Filing 1 Plat submittal, vertical developers will be required to submit PUD documents prior
to construction, including traffic conformance letters. The PUD documents will identify if/when traffic
signals at the internal intersections are projected to be warranted as well as signal timing
modifications/adjustments needed to the study intersections. In addition, the vertical developers will
be required to submit building specific Travel Demand Management (TDM) Plans. The projected non-
single occupancy vehicle (non-SOV) goals will be evaluated and adjusted as needed to reach goals.
The Metro District will monitor the plan’s effectiveness and make changes as needed to reach goals.

>
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Table E.1 — Improvement Phasing Summary
N . i Trigger Timeline __ _ Percent of Redtail
Roadway or Intersection Mitigation Background (Non-Project Related) Redtail Ridge Project Ridge Traffic
2025 2030 2040 Phase 1 - 2025 Phase 2 - 2030 Phase 3 - 2035
S. 88t Street Widen to 4-lanes (Dillon Rd to Campus Dr) () 9%
Widen to 4-lanes (Dillon Rd to NW Pkwy) o 11%
S. 96" Street
Widen to 4-lanes (1/2 mile north of Dillon Rd) () 14%
Dillon Road Widen to 4-lanes (S. 88™ St to S. 96" St) (%) 4%
Northwest Pkwy Add 3™ Southbound through lane (S. 96t St. to US 36 Interchange) () %
Campus Drive Extension to S. 96 Street () 95%
Construct as two-lane road (NWP to N-S Internal Collector) o 100%
Rockcress Drive
Extend to S. 88t Street O 100%
Sorrel Avenue Construct as a two-lane road with center left-turn lane o 100%
Internal Collectors Construct as two-lane roads () 100%
#10. Dillon Road at S. 88t Street Restripe 2" WB left-turn lane O 0%
Construct dual EB left-turn lanes () 0%
#15. Dillon Road at S. 96" Street
Construct dual WB left-turn lanes () 4%
Construct 2" NB thru lane (begin xapprox. 500 feet south of Campus Drive) o 23%
#20. S. 88" Street at Campus Drive
Extend NB right-turn lane (500 feet) () 3%
Construct as side-street stop-controlled, full movement O 8%
#22. S. 88" Street at Rockcress Drive
Construct one SB left-turn lane O 100%
Construct dual NB left-turn lanes () 64%
Construct SB right-turn lane () 39%
#23. S. 96™ Street at Campus Drive Construct dual EB left-turn lanes () 62%
Construct one EB right-turn lane () 100%
Signalize () 20%
d
#25. Northwest Parkway at S. 96t Construct 3 NB left-turn lane ©® 4%
Street/ Via Varra Capacity improvements on NWP () 8%
>
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Percent of Redtail

Roadway or Intersection™ Mitigation Background (Non-Project Related) Redtail Ridge Project Ridge Traffic
2025 2030 2040 Phase 1 - 2025 Phase 2 - 2030 Phase 3 - 2035
#30. Northwest Parkway at Rockcress Modify EB with one left-turn lane, one thru lane, and one right-turn lane () 100%
Drive / Via Varra Remove the split phase on EB/WB O 100%
#35 & #40. Northwest Parkway at US New Interchange o 19%
36 Interchange
. ) i 0,

#101. Campus Drive at N-S Internal Implement Side-Street Stop-Control (] 100%
Collector Construct WB left-turn lane () 100%
#102. Campus Drive at Sorrel Avenue Construct as Multi-Lane Roundabout (%) 65%
#103 & #104. Rockcress Drive at Implement Side-Street Stop-Control o 100%
Internal Collectors
#105. Rockcress Drive at Sorrel Avenue Construct as Multi-Lane Roundabout (%) 100%

Implement Side-Street Stop-Control () 100%

- 0
#106 & #107. Sorrel Avenue at E-W Implement All-Way Stop o 100%
Internal Collectors Construct NB left-turn lane (%) 100%
Construct SB left-turn lane (%) 100%

#108. N-S Internal Collector at E-W Implement Side-Street Stop-Control o 100%
Internal Collector (North)
#205. Sorrel Avenue at PUD 2 Access E Implement Side-Street Stop-Control o 100%

*Note: numbering denotes intersection locations and match to the intersection numbers within the level-of-service and queue tables, as well as on the figures.

>
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REDTAIL RIDGE
TRAFFIC AND MOBILITY STUDY

1.0 Introduction

The Fox Tuttle Transportation Group has prepared this traffic and mobility study for the proposed
development of the land bounded by S. 88" Street to the west, Campus Drive to the north,
S. 96 Street/Northwest Parkway to the east and US 36 to the south (see Figure 1: Vicinity Map). The
development is known as “Redtail Ridge” and proposes to develop a mix of general office, life science,
research and development, industrial, medical facilities, and retail uses.

The project area is currently vacant, but prior to being sold to Sun Microsystems in 2005, Storage Tek
headquarters and production plant was located on the project site. Storage Tek consisted of
approximately 1,700,000 square feet of building area. In 2008, ConocoPhillips purchased the property and
demolished the buildings in 2009. This area has since been vacant but has recently been acquired by
Sterling Bay, hence the latest master plan for Redtail Ridge.

When Storage Tek was fully active in the late 1990’s, approximately 4,000 employees worked on the
campus and the campus generated approximately 12,400 vehicles per day (vpd), 1,600 vehicles per hour
(vph) during the AM peak and 1,400 vph during the PM peak. The site was served by two (2) access points
along the former privately owned/maintained Tape Drive which intersects with S. 88" Street to the west
and Northwest Parkway to the east, and an access on Disc Drive from S. 96" Avenue. Currently there are
barricades blocking vehicles from accessing Tape Drive on both the west and east sides of the property.
The previous Tape Drive accesses are to be repurposed for a new internal roadway called Rockcress Drive.

The purpose of this study is to assist in identifying traffic and mobility improvements within the study area
as a result of each phase of this project. The traffic study evaluates peak hour intersection operations and
roadway conditions in the study area with and without the project generated traffic. The information
contained in this study is anticipated to be used by the City staff in identifying any intersection or roadway
deficiencies and potential improvements for each scenario. This study focuses on the weekday AM and
PM peak hours, which represent the periods of highest trip generation for the proposed uses and of
adjacent street traffic.

Fox Tuttle Transportation Group, LLC Page 1
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2.0  Project Description

A concept showing the preliminary proposed internal roadway network, proposed access to the external
network, and the development areas is provided in Figure 2.

Figure 2. Proposed Land Use and Internal Roadways
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While subject to change, the proposed land use type/size and estimated timeframe for when each phase
will be completed and fully occupied is summarized below in Table 1:

Table 1. Summary of Land Uses and Sizes by Phase

Phase 1 Phase 2 Phase 3
Land Use Type Total
By Year 2025 By Year 2030 By Year 2035
Industrial 509,260 sq. ft. 118,800 sq. ft. - 628,060 sq. ft.
Life Sci & Amenit
e Selence & AMENLY 340,000 sq. ft. : : 300,000 sq. ft.
Bldg.
Good Manufacturing
598,940 sq. ft. - - 598,940 sq. ft.
Practice (GMP) > >
General Office - 90,000 sq. ft. 270,000 sq. ft. 360,000 sq. ft.
R h and
esearch an : 264,000 sq. ft. : 264,000 s, ft.
Development Center
Retail Services - 14,000 sq. ft. - 14,000 sq. ft.
Hospital - 285,000 sq. ft. - 285,000 sq. ft.
Medical/Dental Office - 150,000 sq. ft. - 150,000 sq. ft.
Total 1,408,200 sqg. ft. 921,800 sq. ft. 270,000 sq. ft. 2,600,000 sq. ft.

The Redtail Ridge project will include two (2) new east-west roadway connections between 88" Street
and 96" Street/Northwest Parkway. The first phase, prior to Year 2025, will include the extension of
Campus Drive from the current dead end near Monarch High School (approximately 2,200 feet east of S.
88" Street) to 96 Street. This new connection will serve traffic generated by the proposed development,
as well as existing traffic currently traveling along 88" Street and Dillon Road. The existing intersection of
88" Street/Campus Drive is full-movement and signalized. With the Campus Drive extension, a new full-
movement signalized intersection is proposed on S. 96" Street at the northeast corner of the site, which
will be near where Old 96" Street/Disc Drive currently intersects as a 3/4 movement access.

The first phase will also include construction of Rockcress Drive from Northwest Parkway to midway in
the project site, which will be extended to S. 88™ Street within the second phase (prior to Year 2030). This
will be an additional east-west connection through the area. The existing intersection on Northwest

>
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Parkway will remain full movement and signalized. The future intersection on S. 88t Street is planned to
be full movement and side-street stop-controlled with the appropriate auxiliary lanes.

This study evaluates Year 2025, Year 2030, and Year 2040 with and without the project. A summary of the
scenarios that were evaluated in this study are shown in Table 2. Note that while detailed traffic analysis
was not completed for Year 2035, the development phasing was utilized to estimate the timeline for when

improvements would be needed.

Table 2. Evaluation Scenarios Summary

Phase 3
Phase 1 Phase 2 . Campus Rockceress
. Background (Build Out) . .
Scenario . Development Development Drive Drive
Traffic . . Development . .
Traffic Traffic . Extension Extension
Traffic
Existing v
Year 2025 Background v
Year 2025 Background v v v
+ Project Trips
Year 2030 Background v
Year 2030 Background v v v v v
+ Project Trips
Year 2040 Background v
Year 2040 Background v v v v v v
+ Project Trips

3.0  Previous Studies

There have been numerous traffic, corridor, and multimodal studies conducted in recent years within or
near the study area that were reviewed in preparation of the Redtail Ridge evaluation and included in the
future assumptions. An overview of the studies is provided in the Appendix. The following studies were
reviewed, and pertinent information was included in the Redtail Ridge analysis:

1. 88" Street/Campus Drive Traffic Evaluation. FHU, May 2018.

2. Dillon Road Corridor Study. FHU, June 2018.

3. 96" and Dillon Commercial Development. LSC, January 2020.
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4.

5.

10.

11.

12.

13.

14.

Morgan Ranch — Downtown Superior Traffic Impact Analysis. November 2019.

Level 1 Traffic and Revenue Study Jefferson Parkway. SDM Smith, April 2018.

City of Louisville Transportation Master Plan. Adopted October 2019.

Boulder County Transportation Master Plan. February 2020.

DRCOG Active Transportation Plan. 2017.

Mobility Choice Blueprint. Denver Metro Chamber, DRCOG, CDOT, and RTD, February 2019.

RTD First and Last Mile Strategic Plan. Spring 2019.

RTD Northwest Area Mobility Study. 2019.

ConocoPhillips Campus Traffic Impact Study. 2010.

Parkway Circle South Retail Development Traffic Impact Study. December 2016.

Louisville Industrial Park Traffic Impact Analysis. LSC, January 2020.

Each of these studies included forecasts for future vehicular and multimodal demand with
recommendations for intersection and roadway improvements to accommodate the anticipated future
growth. The key considerations from previous studies are as follows:

Extend Campus Drive east to connect to S. 96 Street as a two-lane roadway to reduce congestion
along S. 88th Street and Dillon Road (studies 1, 2, 3).

Include dual northbound left-turn lanes and a free-flow southbound right-turn deceleration lane
at the S. 96 Street/Campus Drive intersection (studies 5, 13).

Maintain two-lanes on Dillon Road through Year 2040 and widen to a four-lane roadway when
capacity is exceeded (studies 2, 3).

Include trip volumes from adjacent developments in background scenarios (studies 4, 13, 14).

Possible Northwest Parkway extension and anticipated improvements, including an interchange
at 96" Street and possible future frontage road network (study 5).

Widen 96 Street to a four- or five-lane cross-section since it is a key corridor within Boulder
County (study 6, 7).

Fox Tuttle Transportation Group, LLC Page 6



Redtail Ridge Updated October 26, 2023
Traffic and Mobility Study [FT#19055]

>

Leverage the transit opportunities to encourage multimodal travel due to close proximity to local
and regional transit services. This includes the possible future Bus Rapid Transit (BRT) service on
S. 96'" Street (studies 6, 8, 9, 10).

Consider including bike share stations to connect to other stations at McCaslin Station, Avista
Hospital, the Colorado Technology Center (CTC), Downtown, DELO, and Kestrel (studies 8, 9).

Include local multimodal facilities that connect to the regional network, transit services, and
support active transportation corridors (S. 96" Street/State Highway 42 from Broomfield to
Longmont is identified as a regional active transportation corridor) (study 6, 8, 10, 11).

Develop incentives to improve ride hailing and ridesharing operations and encouraging shared
use of driverless automated vehicles (study 9).

4.0 Study Considerations

4.1 Data Collection

Intersection turning movement and daily traffic volumes were collected in January 2023 in the study area
when school was in session on the Monarch school campus. The existing traffic volumes are illustrated on
Figure 3. The existing intersection geometry and traffic control are also shown on this figure. Signal-
related information for the existing intersections were provided by the City of Louisville and Broomfield
and updated based on video observations to reflect current field operations. Count data sheets are
provided in the Appendix.

4.2  Evaluation Methodology

The traffic operations analysis addressed the signalized and unsignalized intersection operations using the
procedures and methodologies set forth by the Highway Capacity Manual (HCM)!. Existing peak hour
factors were applied to the intersections for the existing scenarios. Study intersections were evaluated
using Synchro (version 11) software.

Highway Capacity Manual, Highway Research Board Special Report 209, Transportation Research Board, National
Research Council, 2010 and 6™ Edition (2016).

>

Fox Tuttle Transportation Group, LLC Page 7



Redtail Ridge Updated October 26, 2023
Traffic and Mobility Study [FT#19055]

>

4.3 Level of Service Definitions

A Level of Service analysis was conducted to determine the existing and future performance of the study
areaintersection and to determine the most appropriate traffic control device and need for auxiliary lanes
for the study intersections.

To measure and describe the operational status of the study intersections, transportation engineers and
planners commonly use a grading system referred to as “Level of Service” (LOS) that is defined by the
HCM. LOS characterizes the operational conditions of an intersection’s traffic flow, ranging from LOS A
(indicating very good, free flow operations) and LOS F (indicating congested and sometimes oversaturated
conditions). These grades represent the perspective of drivers and are an indication of the comfort and
convenience associated with traveling through the intersections. The intersection LOS is represented as a
delay in seconds per vehicle for the intersection as a whole and for each turning movement. A more
detailed discussion of LOS methodology is contained in the Appendix for reference.

Typically, LOS A through C is considered to be good for the overall intersection operations and the desired
standard for overall intersection performance is LOS D or better. Individual movements may be allowed
to fall to LOS E or F depending on the circumstances, such as a low-volume, side-street approach to an
arterial where signal warrants are not met, or a protected-only, signalized left-turn movement where
safety is prioritized over operational efficiency.
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4.4  Safety for all Modes of Travel

Safety is an important factor for transportation planning and infrastructure investments. Intersections are
key areas where a significant number of conflicts between people and vehicles can occur. The actual and
perceived safety of an intersection or a corridor can greatly impact people’s desire to utilize certain routes,
particularly for those on foot or on bike. Safety in relation to schools is also a key factor in mobility and
health. Monarch K-8 and Monarch High School, while accessible with trails and sidewalks, are located
along corridors with higher travel speeds and volumes which pose potential risks. The roadways around
the site are currently designed to optimize motor vehicle travel during peak times at speeds that present
challenges for non-motorized travelers.

High Crash Locations

Four (4) existing arterial intersections near the Redtail Ridge project were identified as high crash locations
in the City of Louisville TMP, including the intersections of:

Dillon Road/S. 88" Street

Dillon Road/S. 96'" Street

w npoe

S. 88 Street/Campus Drive
4. Northwest Parkway/S. 96 Street/Via Varra

These intersections are shown on Figure 4. Additionally, three (3) of the locations have documented
bicycle crashes. The Dillon Road/S. 88™ Street intersection has the highest number of bicycle crashes in
the City of Louisville.

The City of Louisville’s TMP
recommends a series of Legend

infrastructure, maintenance
and training  programs
designed to reduce crashes
for all roadway users.
Likewise, the TMP
recommends building more
“Great/Complete” streets
citywide.

D City of Louisville

) Crashes (2013-2015)

® ® Pedestrian Collision
@® Bicycle Collision

Fewer Crashes

.‘.

-TDIELON 'RD

LX

® - E
: o
'o_o 5 More Crashes
3
0 Roadway

Lake/Reservoir

Park/Open Space

Figure 4. High Crash Locations (Source: City of Louisville Transportation Master Plan)

>
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Great/Complete Street Design

Great/Complete Streets include adding treatment such as detached sidewalks, landscaping, protected
bikeways, and travel dimensions that support driving speeds at or below the speed limits (see Figure 5
below, Figure 4.2 in the TMP). Great/Complete Streets have been shown to reduce conflicts that lead to
crashes in research conducted by the Institute of Transportation Engineers (ITE) and the Federal Highway
Administration (FHWA).

It is recommended that Great/Complete Street design treatments be implemented on S. 88" Street, Dillon
Road, and S. 96'" Street corridors and intersections consistent with the TMP’s policies. Such streets and
intersections will be designed and operated to be safe and accessible for all users, regardless of ability,
age, or mode. These corridors and intersections will make Louisville a more livable place, increase comfort
and safety for pedestrian and bicyclists, improve first and last mile access to transit, reduce congestion
and improve air quality.

Figure 5. Great/Complete Street Graphic from the City of Louisville’s TMP
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5.0 Existing Conditions

5.1 Roadways

The study area boundaries were established based on conversations with City staff. The existing study
area street network consists of arterial and collector roadways as well as a US Highway. The primary
public roadways that serve the project site are discussed in the following text.

US 36 is a freeway that connects Denver and Boulder from 1-25 in Denver to Table Mesa Drive in
Boulder. Near the study area, US 36 has two general purpose lanes in both directions and there is
an Express Lane in each direction, alongside the general-purpose lanes. There are three (3)
interchange accesses near the project area, at McCaslin Boulevard which was reconstructed to a
Diverging Diamond Interchange in Year 2016, at Northwest Parkway/Interlocken Loop, which is
diamond interchange, and there are two half diamond interchanges with one on either side of the
Northwest Parkway/Interlocken Loop interchange. The RTD’s Flatiron Flyer BRT service that
connects Denver, Boulder, and other cities operates along the US 36 corridor. US 36 currently
serves approximately 89,000 vpd west of the McCaslin Boulevard interchange and approximately
84,000 vpd east of the Northwest Parkway/Interlocken Loop interchange. The posted speed limit
along this segment of US 36 is 65 miles per hour (mph).

Northwest Parkway is a four-lane divided highway under the jurisdiction of the City and County
of Broomfield south of S. 96th Street. Northeast of S. 96! Street, Northwest Parkway becomes a
toll road and freeway section with no at-grade intersection access. The roadway section consists
of two travel lanes in each direction with a raised center median. Northwest Parkway currently
serves approximately 26,700 vpd north of US 36 and 12,200 vpd northeast of S. 96! Street. The
posted speed limit is 45 mph within the study area.

Dillon Road is a four-lane divided arterial roadway west of S. 88" Street and transitions to a two-
lane undivided rural roadway east of S. 88" Street. Dillon Road is an east-west street that provides
a direct connection between McCaslin Boulevard (to the west) and the Northwest Parkway (to
the east) where it makes connections via interchange ramp terminals at US 287. While east of S.
88" Street, Dillon Road is a two-lane roadway, at the S. 88" Street and S. 96™ Street intersections
a second through lane is added in each direction to increase vehicular capacity through the
intersections. The extra through lanes merge to one lane as motorists proceed away from these
intersections, except that Dillon Road continues to have a second through lane to the west of S.
88™ Street. Dillon Road currently serves approximately 16,000 vpd west of S. 96" Street and
approximately 15,000 vpd east of S. 96" Street. There are existing on-street bike lanes striped on
Dillon Road. The posted speed limit is 35 mph west of S. 88" Street and 45 mph east of S. 88"
Street within the study area.
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McCaslin Boulevard is a six-lane divided roadway within the study area, but transitions to a four-
lane divided roadway to the north at Via Appia and to the south, south of the US 36 interchange.
McCaslin Boulevard provides north-south connectivity between South Boulder Road and 120"
Avenue. Between US 36 and Dillon Road, McCaslin Boulevard serves approximately 33,900 vpd
whereas north of Dillon Road McCaslin Boulevard serves approximately 22,300 vpd. There are
existing on-street bike lanes striped on McCaslin Boulevard. The posted speed limit is 35 mph.

South 88! Street is a two-lane roadway that provides north-south connectivity between Rock
Creek Parkway in the Town of Superior and Dillon Road in the City of Louisville. It provides access
opportunities for the Monarch K-8 and High Schools via Campus Drive and to medical facilities
along Health Park Drive. S. 88t Street has a grade-separated bridge crossing of US 36 to the south
of Campus Drive. There are existing on-street bike lanes striped on S. 88" Street north of Campus
Drive. S. 88™ Street currently serves approximately 12,300 vpd between Dillon Road and St.
Andrews Lane. The posted speed limit along S. 88" Street is 35 mph; however, the speed limit is
reduced to 20 mph three (3) times per day during school activity hours.

S. 96! Street is a two-lane undivided roadway through most of the study area. S. 96" Street
provides direct access to the Northwest Parkway to the south. To the north, S. 96" street
continues past South Boulder Road with access to downtown Louisville before transitioning into
N. 95™ Street and continuing to the City of Longmont. Like the eastbound/westbound directions
of Dillon Road, S. 96" Street also widens to two through lanes in each direction at Dillon Road to
provide extra capacity through the existing signalized intersection. There are existing on-street
bike lanes striped on S. 96" Street within the study area. S. 96" Street currently serves
approximately 17,800 vpd south of Dillon Road and approximately 16,500 vpd north of Dillon
Road. The posted speed limit is 40 mph within the study area.

Intersections

The study area includes nine existing intersections that are listed below with the current traffic control.
These intersections were analyzed for existing and future years with and without the project trips:

Dillon Road and McCaslin Boulevard [signalized]

Dillon Road and S. 88th Street [signalized]

Dillon Road and S. 96th Street [signalized]

S. 88th Street and Campus Drive [signalized]

S. 88th Street and Rock Creek Parkway [multi-lane roundabout]
Northwest Parkway and S. 96th Street/Via Varra [signalized]

Northwest Parkway and Rockcress Drive/Via Varra [signalized]
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Northwest Parkway and US 36 Westbound/North Ramps [signalized]

Northwest Parkway and US 36 Eastbound/South Ramps [signalized]

The existing lane configuration at each of the study locations is illustrated on Figure 3. Additional site-
access intersections were analyzed for the scenarios with the addition of project-added traffic. It should
be noted that the PM peak hour does not coincide with when Monarch schools end (K-8 ends at 3:05 PM
and the High School ends at 3:30 PM).

5.3  Traffic Changes Since Storage Tek Closure

Many changes have taken place in the Redtail Ridge project area since Storage Tek was an active campus
in the late 1990’s. The Town of Superior implemented their Comprehensive Plan that included new single-
family residential neighborhoods and a mixed-use town center. The City and County of Broomfield
constructed a major regional shopping center at Flatiron Crossing and a mix of uses along the eastern side
of what is now the Northwest Parkway and Interlocken Loop. The City of Louisville also added new uses
to the Colorado Technology Center. Also, over this timeline the number of open enrollment students
attending Monarch K-8 and Monarch High School, who are not provided school bus services, has remained
consistent at almost 40% of the student body at Monarch High School (approximately 700 students) and
25% at Monarch K8 (approximately 75 students). All these changes over the past 18 years since the
Storage Tek property closed have utilized the vehicle capacity historically used by traffic generated from
Storage Tek on the S. 88t Street, Dillon Road, and S. 96 Street corridors.

The historic volumes and trends for each corridor on Figure 6 show what has occurred in the area since
the Storage Tek site was vacated in the early 2000’s. The corridors of S. 88™" Street, Dillon Road, and S.
96'™ Street corridors were reaching capacity in Year 2019; however, since the COVID-19 pandemic traffic
volumes have been reduced and capacity has become available for future development.

Planning level daily capacity estimates for two-lane roadways with turn lanes range from 16,000 to 18,000
vpd. Increased capacity at the Dillon Road/ S. 96th Street intersection and the limited number of access
locations on these corridors are reasons that these segments can accommodate between 22,000 and
24,000 vpd. If additional conflict points are added to the corridors, the capacity will likely decrease.
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Figure 6. Volume Trends on Study Roadways
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5.4  Traffic Pattern Changes Due to COVID-19

The COVID-19 pandemic shifted traffic patterns as habits and uses have changed in response to
disruptions from business as usual. Many companies have permanently adopted greater flexibility for
employees even as offices and businesses are reopened. Increased telework and flexible hours have
reduced the magnitude of travel demand during peak hours, instead resulting in less traffic more evenly
spread travel throughout the day. Nearly three (3) years after the beginning of the pandemic, these
changes have persisted and can be expected to represent long-term trends.

Traffic count data collected in January 2023 captures the enduring impact of COVID-19 on travel after
patterns have normalized. Compared to count data collected in 2019, AM and PM peak hour traffic
volumes have been reduced by an average of 17% overall within the study area.

5.5  Walking in the Project Area

Most of the existing sidewalk and multi-use path network near the Redtail Ridge project is in the S. 88"
Street corridor. This is due to the open lands that mostly front Dillon Road and S. 96™ Street in the study

>
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area. The S. 88" Street sidewalks and multi-use paths connect the Monarch school campus to
neighborhoods in Louisville and Superior. There is an existing underpass under S. 88" Street just south of
Dillon Road. This underpass connects the Monarch school campus to the sidewalks on Dillon Road west
of S. 88" Street. There are missing sidewalk and trail connections along S. 88" Street, Dillon Road, and S.
96" Street, with an example shown in Figure 7.

It is anticipated that the demand to
complete the sidewalk and multi-use
path network between the CTC
Campus, Redtail Ridge, Monarch
school campus, residential areas,
and retail centers will be increasingly
important in the future as the TMP
priorities are implemented.
Specifically, new sidewalks and
pathways will be necessary given
future plans for shared ride mobility
and BRT near Dillon Road and in the
S. 96 Street corridor.

The southeast corner of the Redtail
Ridge site has an existing underpass Figure 7. Coal Creek Regional Trail Informal Connection
that connects under Northwest
Parkway (a photo of the underpass is
shown in Figure 8). This connects
sidewalks and multi-use pathways on
the westside of Northwest Parkway to
the new Broomfield sidewalk network
on the eastside of Northwest Parkway.
This underpass is also a critical part of
the future walking connections to the
Rock Creek and Broomfield Trails.

5.6  Bicycling in the Project Area

The Redtail Ridge site is located at the
confluence of many off-street trails and
on-street bicycle lanes. The Coal Creek
Trail, Rock Creek Trail and the US 36

Figure 8. Northwest Parkway Multi-Use Path Underpass
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Bikeway are located within a short bike ride (5 minutes or less than one mile) of the project site.

S. 88" Street, Dillon Road, and S. 96" Street currently have on-street bicycle lanes that provide
connections to the Coal/Rock Creek Regional Trails and the US 36 Bikeway. The City of Boulder is located
within a 6-mile bike ride on the US 36 Bikeway and the RTD US 36 and East Flatiron Station is located
4 within a one-mile bike ride of the project

site. Each intersection in the study area
has approaches and departures that have
accommodations for people on bicycles.
_ Redtail The S. 88™ Street underpass provides
RidoE Lrojet access to the Monarch school campus

Dillon Road Bike Lanes

g6t Street
Bike Lanes

1
|

88t Street Bike Lanes

Site
g from Dillon Road.
(1]
-
Q
= 4 The City of Louisville TMP evaluated the
2a,
T faa, 1 S corridors of S. 88™ Street, Dillon Road,
¥ = .
Ta, a1 and S. 96" Street and the critical
Highest Level of Comfort = 1 US 36 sﬁ( *ea, intersections for the level of bicycling
Moderate Level of Comfort = 2 way ~ Tma ..
it Lo i Caportsss ®/* =, _ comfort. Amap summarizing the results
Lowest Level of Comfort = 4 ~ of the bicycle level of comfort results in

Figure 9. Existing Bicycle Level of Comfort (Source: City of Louisville illustrated in Figure 9.

Transportation Master Plan)
Based on the TMP analysis, the current

design of the corridors and intersections have a high level of stress. This appears to be correlated to the
high number of crashes that were shown Section 4.4. The high posted speed limits in these corridors and
significant peak hour traffic volumes also contribute to the low level of comfort people experience.

The City plans for future implementation of Great/Complete Street design treatments for the S. 88"
Street, Dillon Road, and S. 96'" Street corridors and intersections consistent with the TMP’s policies. This
includes the installing protected bike lanes, multi-use pathways, and intersection treatments throughout
the project site and connect to the adjacent arterial roadways, which will provide greater opportunity and
protection for all skill levels. Implementation on the public roadways by the City will be subject to public
input, topographic limitations, right of way availability, conflicts with utilities and accesses, and
construction costs.

A later section of this study includes additional details on implementing lower stress bicycle networks in
the S. 88t Street, Dillon Road, and S. 96" Street corridors that would connect to the US 36 Bikeway and
the Coal/Rock Creek Regional Trails.
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5.7  Transit Access in the Study Area

The Redtail Ridge site is located within one (1) mile of the RTD US 36 and East Flatiron Station. This station
is serviced by the Flatiron Flyer (Routes FF1 and FF2) and the Sky Ride service to DEN (Route AB). The
station has an underpass under US 36 and is connected to a network of first and final mile destinations.
There are approximately 265 parking spaces and eight (8) bike racks at the station. This station is
connected to the project site via the Northwest Parkway underpass described in in the prior sections.

The Flatiron Flyer BRT system provides fast and efficient service between Boulder and Denver. Buses are
available at the US 36 and East Flatiron Station every 15 minutes during peak and every 30 minutes off
peak (on average). Large air conditioned and air ride over the road coaches can serve approximately 50
passengers per vehicle. There is capacity for six (6) to eight (8) bikes on board depending on luggage and
other passenger storage needs. The buses are equipped with charging for mobile devices. The vehicles
travel in the High Occupancy Vehicle (HOV) lanes on US 36 and 1-25. The trip between the US 36 and East
Flatiron Station and Denver Union Station is 28 minutes. The trip between downtown Boulder and the US
36 and East Flatiron Station is 23 minutes. Route AB provides transit services to Denver International
Airport (DEN) is available every 30 minutes during most hours of the day. Large air conditioned and air
ride over the road coaches can serve approximately 50 passengers per vehicle also service this route. The
trip between DEN and the US 36 and East Flatiron Station is 34 minutes via the Northwest Parkway.

Although not public transit, the BVSD operates many school buses in the project area to serve the
Monarch school campus. The school buses only have one access point to the Monarch campus via S. 88"
Street. The school buses provide transportation to students for school, field trips, and after school
activities year-round.

5.8  Transportation Demand Management

A transportation demand management (TDM) plan has been developed for the Redtail Ridge
development. The TDM plan includes strategies to reduce mode share of single-occupant vehicles and
increase usage of public transportation and active modes such as walking and bicycling. Strategies are
described in detail in a separate report, titled Redtail Ridge Transportation Demand Management Plan.

5.9  Existing Intersection Capacity Analysis

The existing volumes, lane configuration, and traffic control are illustrated on Figure 3. The results of the
LOS calculations for the intersections are summarized in Table 3. A detailed table with LOS by movement
and 95™ percentile queues by lane as well as the intersection LOS worksheets are included in Appendix A
(Table A.1 and A.2). Results of the existing intersection capacity analysis indicate that the majority of
the study intersections operate at LOS D or better in both peak hours.
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Table 3. Existing Overall Level of Service Summary

Overall Intersection LOS

No. Intersection Traffic Control AM Peak PM Peak
Hour Hour
5 Dillon Road/McCaslin Boulevard Signal C
10 Dillon Road/s. 88th Street Signal B B
15  Dillon Road/S. 96th Street Signal C D
20  S. 88th Street/Campus Drive Signal C D
25  Northwest Parkway/S. 96th Street/Via Varra Signal C E
30  Northwest Parkway/Rockcress Drive/Via Varra Signal B B
35  Northwest Parkway/US 36 North Ramps (WB) Signal A A
40  Northwest Parkway/US 36 South Ramps (EB) Signal B ©
45 S, 88th Street/Rock Creek Parkway Roundabout A(A) A(A)

Note: Level of service for unsignalized intersections is listed as Overall (Worst Movement).

The
LOS

following study intersections currently operate overall at LOS E/F or have movements that operate at
E/F or having queuing issues during one or both peak hours:

#5. Dillon Road and McCaslin Boulevard: During the AM peak hour, the eastbound through,
northbound left-turn, and southbound left-turn movements currently operate at LOS E. No significant
queuing issues were observed in the field or in the traffic analysis reports.

Recommendations: No mitigation measures recommended. The northbound/southbound through
movements are prioritized over the eastbound/westbound approaches and the left-turn movements.
These delays are typical of side-street or left-turn movements on arterial roadways.

#15. Dillon Road and S. 96" Street: During the AM peak hour, the southbound right-turn currently
operates at LOS E due to the high volume of turning vehicles (nearly 300 vph). The 95" percentile
gueues were calculated to be maintained with the existing storage lengths.

Recommendations: No mitigation measures recommended.

#20. S. 88th Street and Campus Drive: During the AM peak hour, the eastbound through/right-turn
lane currently operates at LOS E. During the PM peak hour, the westbound left-turn movement
currently operates at LOS E. This intersection is the only access to the Monarch school campus and
the adjacent medical campus. During peak school times, southbound queues on S. 88t Street extend
back to Dillon Road, impacting traffic operations at the signal. It was also observed that drivers will
turn into the medical campus to then become an eastbound through vehicle to get to the schools.

Recommendations: No mitigation measures recommended.
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#25. Northwest Parkway and S. 96th Street/Via Varra: During the PM peak hour, the intersection
currently operates overall at LOS E due to the delay experienced on the northbound left-turn
movement (LOS F). The 95" percentile queues within the existing turn lanes are currently maintained
within the existing storage lengths.

Recommendations: No mitigation measures recommended. Currently there are dual northbound left-
turn lanes on Northwest Parkway. The southbound right-turn is a free movement and turns into a
third through lane (acceleration lane) on S. 96! Street. Three (3) lanes merge into one (1) northbound
through lane on S. 96™ Street approximately 600 feet north of the intersection. This merge will
occasional queue back and cause inefficiencies at the Northwest Parkway intersection.

#30. Northwest Parkway and Rockcress Drive/Via Varra: Although this intersection operate overall
at LOS B in both peak hours, there are several side-street movements that currently operate at LOS E
in one peak period. During the AM peak hour, the eastbound left-turn, westbound left-turn, and the
westbound right-turn movements operate at LOS E. During the PM peak hour, the eastbound through
movement operates at LOS E. No significant queuing issues were observed in the field or in the traffic
analysis.

Recommendations: No mitigation measures recommended. The northbound/southbound through
movements are prioritized over the eastbound/westbound approaches and the left-turn movements.
The volumes on the eastbound approach are less than 10 vph since Rockcress Drive is closed for public
access; therefore, these are likely vehicles turning around or mistakenly turned onto the closed
roadway.

As previously mentioned, earlier studies have recommended the extension of Campus Drive to S. 96"
Street to address the existing issues. The Campus Drive extension is evaluated as part of the Year 2025
with project scenario. The right-of-way for the Campus Drive extension is located on the Redtail Ridge
property. Under background conditions, where the Campus Drive extension is not assumed, mitigation
options are provided to address the existing/future background capacity issues without the Campus Drive
extension.

6.0 Future Background Conditions (without Redtail Ridge)

6.1  Annual Growth Factor and Future Volume Methodology

In order to forecast the future peak hour traffic volumes, background traffic growth assumptions were
estimated based on a review of various resources: historical traffic volumes, DRCOG 2050 regional model
projections, and planned development projects in the study area.
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A comparison of the DRCOG base-year 2020 vs. 2050 projections show annual growth of approximately
one-half percent (0.5%) along the study roadways, except along Northwest Parkway, which is anticipated
to have an annual growth rate of approximately 2.0%. A review of the assumed projected socio-economic
data within the traffic analysis zones (TAZ) where the project is proposed indicates that DRCOG did
anticipate that this area would redevelop. Therefore, the background growth rates from DRCOG data
represent project traffic forecast to the study roadway network and the traffic volume generated by
Redotail Ridge needs to be factored out of the DRCOG forecasts.

There are three (3) planned development projects (bulleted below) in the study area (see section 3.0
Previous Studies for additional information). Trips generated by these three (3) developments were
added to the study intersections in addition to the general background growth rate:

1. Parkway Circle: Majority of the Parkway Circle development has already been built out. This area
has a mix of residential, retail, and office type uses that generate a high percent of internal capture
and trips that can be made walking/biking or taking transit. Most remaining construction in the
area is lower-density residential than already constructed. To estimate future traffic volumes
generated by this development, vehicles currently entering/exiting the east approaches at the
Northwest Parkway/S. 96" Street/Via Varra and Northwest Parkway/ Rockcress Drive/Via Varra
intersections were increased by a factor of 1.25. The traffic volumes were then proportionally
distributed to the study roadway network based on existing travel patterns.

2. St. Louis Parish: The trip generation estimates from the Louisville Industrial Park Traffic Impact
Analysis (LSC, January 2020) were included in the background forecasts. The
industrial/commercial uses were assumed to be operating in the short-term and were included in
the Year 2025 background traffic forecasts. The full buildout of the site including the church and
school, was assumed to be completed after Year 2030 and those trips were included in the Year
2040 background traffic forecasts.

3. Morgan Ranch: Trips provided in the Morgan Ranch — Downtown Superior Traffic Impact Analysis.
(November 2019) were included in the background forecasts. This project is anticipated to utilize
the new 88" Street / Promenade Boulevard intersection and travel through the study
intersections. The development trips were included in the Year 2025 background traffic forecasts.
Promenade Boulevard is substantially complete to 88" Street, however, was not open to traffic
when data was collected in January 2023.

Based on a review of the historical traffic volume trends, the projected future traffic forecasts, and the
known planned developments, the projected traffic growth from the DRCOG model was adjusted to
account for known developments. The DRCOG model includes the listed planned developments in the
vicinity of the project, and therefore accounts for those developments in the predicted growth rate. The
known development trips were removed from the DRCOG growth rate for a background growth rate of

>
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0.55% annually. Known development trips were added on top of this background growth rate to obtain
background traffic volumes.

Through trips on Northwest Parkway are predicted to increase at a higher rate than other trips in the
study area. Northwest Parkway serves more regional trips than other roadways in the study area, with a
higher predicted annual growth rate. DRCOG predicts annual growth closer to 2.0% on Northwest
Parkway. The background through volumes on Northwest Parkway were increased to achieve a total
growth rate of 2.0%.

The resultant background traffic volumes for Year 2025, Year 2030, and Year 2040 are provided in Figure
10, Figure 11, and Figure 12.

It is important to note that while the Year 2040 background traffic forecasts do not assume the Jefferson
Parkway extension, if that project is constructed prior to Year 2040 it would increase traffic volumes along
Northwest Parkway at the intersections between S. 96" Street and US 36 from what was projected for
this study. As noted in the Level 1 Traffic and Revenue Study Jefferson Parkway report, with the Jefferson
Parkway extension the project may rebuild the Northwest Parkway/Interlocken Loop corridor between S.
96'™ Street and SH 128. Under the Northwest Parkway extension scenario, Northwest Parkway may be
reconstructed to separate toll and local traffic which would include constructing new interchanges and a
frontage road system to accommodate local traffic. The need to increase capacity on Northwest Parkway
independent of Redtail Ridge was also identified in the DRCOG Metro Vision Regional Transportation Plan.
At this time, no design or concepts have been completed for this segment of Northwest Parkway. Based
on preliminary descriptions of possible improvements, Redtail Ridge will not impede future improvements
to Northwest Parkway.
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6.2  Future Multimodal Network Assumptions

The future multimodal network improvements around Redtail Ridge project were outlined in the City of
Louisville TMP and shown in Figure 13. They include a series of bike lanes, transit stops, underpasses, and
multiuse trail connections.

Figure 13. Future Multimodal Network Identified in the City of Louisville TMP

Bicycle facility connecting Dillon Rd to the US 36 bikeway
New underpasses at proposed locations along Dillon Road

Trail connections to provide increased access to the schools
and hospital

Proposed future transit connecting McCaslin Station to the
hospital, schools, and CTC

On-street shoulder bikeway improvements

Dillon Road capacity improvements to improve intersection
operations

Campus Drive Extension to improve school circulation and
improve emergency access

© ®© O © 0O

Paradise Lane realignment to eliminate intersection at S
96th Street. (*Note: Paradise Lane is on County property).

New signal at Campus Drive and S 96th Street near fire
house

The City’s TMP also recommends a partnership with the business community to provide a shuttle
circulator that connects employment areas to regional transit, retail, and other destinations. CTC,
Centennial Valley, and Redtail Ridge were identified as service areas for the route. The transit network
also includes BRT service in the S. 96th street corridor and two (2) Northwest Rail station within a mile of
Redtail Ridge (see Figure 14). The Northwest Rail stations are planned to be located near the CTC and at
the Flatiron and US 36 Park-n-Ride.
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Figure 14. Future Transit Network Identified in the City of Louisville TMP
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The City has been having discussions with RTD about a new local route that would serve the project site.
The new route would require approval from RTD and grant funding. This project should support the
development of that route and promote connections between Redtail Ridge and Downtown Louisville,
McCaslin Station, CTC, and the Flatiron and US 36 Park-n-Ride. In addition, the project should include
determining the feasibility of adding a stop for the Flatiron Flyer BRT to the west of Northwest Parkway
on the project site.

Table 4 provides a summary of the assumed multimodal network under background conditions. This table
only assumes what would occur in the future without additional support from the Redtail Ridge project.
The recommendations for an expanded multimodal network and TDM programs with the Redtail Ridge
project can be found in Section 7.0 of this study.
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Table 4. Future Multimodal Network Assumption Summary
. Multi-Use
Corridor Bike Lanes Sidewalks Bus Lanes
Pathways
S. 88th Street buffered or westside or westside and none
(US 36 to Dillon Road) protected eastside eastside
Dillon Road buffered or ) northside and
northside . none
(S. 88th to S. 96th Street) protected southside
S. 96th Street (Northwest Parkway buffered or . westside and
westside . yes
to Front Street) protected eastside
Northwest Parkway , . .
none eastside eastside shoulder running
(S. 96th Street to US 36)

6.3  Year 2025 Background Intersection Capacity Analysis

The study intersections were evaluated to determine baseline operations for the Year 2025 and to identify
any capacity constraints associated with background traffic in the short-term scenario. The background
volumes, lane configuration, and traffic control are illustrated on Figure 10.

The LOS criteria discussed previously was applied to the study intersections to determine the travel
conditions with the Year 2025 background scenario. The results of the LOS calculations for the
intersections are summarized in Table 5. The detailed results of the LOS calculations for the intersections
and all movements are summarized in Table A.1 in Appendix A. The 95" percentile queues by movement
are included in Appendix A (Table A.2). The intersection LOS and queuing report worksheets are attached
in the Appendix. Note that signal timing was assumed to be optimized at the study intersections. Results
of the Year 2025 background intersection capacity analysis indicate that the majority of the study
intersections operate at LOS D or better in both peak hours.

Fox Tuttle Transportation Group, LLC Page 28



Redtail Ridge Updated October 26, 2023
Traffic and Mobility Study [FT#19055]

>

Table 5. Year 2025 Background Conditions Level of Service Summary

Overall Intersection LOS

No. Intersection Traffic Control AM Peak PM Peak
Hour Hour
5 Dillon Road/McCaslin Boulevard Signal C
10 Dillon Road/s. 88th Street Signal © B
15  Dillon Road/S. 96th Street Signal D D
20  S. 88th Street/Campus Drive Signal D D
25  Northwest Parkway/S. 96th Street/Via Varra Signal E F
30  Northwest Parkway/Rockcress Drive/Via Varra Signal © B
35  Northwest Parkway/US 36 North Ramps (WB) Signal A A
40  Northwest Parkway/US 36 South Ramps (EB) Signal B ©
45 S, 88th Street/Rock Creek Parkway Roundabout A(A) A(A)

Note: Level of service for unsignalized intersections is listed as Overall (Worst Movement).

The
LOS

following study intersections currently operate overall at LOS E/F or have movements that operate at
E/F or having queuing issues during the one of both peak hours:

#5. Dillon Road and McCaslin Boulevard: Similar to the existing conditions, the eastbound through,
northbound left-turn, and southbound left-turn movements currently operate at LOS E during the AM
peak hour. No significant queuing issues were observed in the field or in the traffic analysis reports.

Recommendations: No mitigation measures recommended.

#15. Dillon Road and S. 96" Street: During the AM peak hour, the southbound right-turn was
estimated to begin to operate at LOS F due to the high volume of turning vehicles (over 300 vph).
During the PM peak hour, the northbound through movement was estimated to operate at LOSE. The
95 percentile queues were calculated to be maintained with the existing storage lengths.

Recommendations: No mitigation measures recommended.

#20. S. 88" Street and Campus Drive: During the AM peak hour, the eastbound through/right-turn
lane was estimated to continue to operate at LOS E. During the PM peak hour, the westbound left-
turn movement was estimated to begin to operate at LOS F.

Recommendations: Based on roadway capacity thresholds being exceeded, it is recommended that
S. 88" Street be widened to four-lanes between Campus Drive and Dillon Road. At the intersection of
S. 88'" Street and Campus Drive, this would include a second northbound through lane. In addition,
signal timing should be adjusted to accommodate the additional volumes and capacity. With these

>
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improvements, the intersection was calculated to operate overall at LOS C in both peak hours with all
movements operating at LOS D or better.

#25. Northwest Parkway and S. 96th Street/Via Varra: During the AM peak hour, this signalized
intersection was estimated to begin to operate overall at LOS E due to the additional delay on the
northbound left-turn movement. During the PM peak hour, the intersection was estimated to begin
to operate overall at LOS F due to increased delay experienced on the northbound left-turn movement
(LOS F). The 95t percentile queues within the existing turn lanes are currently maintained within the
existing storage lengths.

Recommendations: Based on roadway capacity thresholds being exceeded, it is recommended that
S. 96" Street be widened to four-lanes west of Northwest Parkway. At the intersection of Northwest
Parkway and S. 96™ Street/Via Varra, it is recommended a third northbound left-turn lane be
constructed. This would require the elimination of the existing southbound right-turn acceleration
lane; therefore, consider adding an overlap phase for the southbound right-turn. With these
recommendations, the intersection was calculated to improve to overall at LOS D in the AM peak hour
and LOS C in the PM peak hour with all movements operating at LOS D or better.

#30. Northwest Parkway and Rockcress Drive/Via Varra: During the AM peak hour, the westbound
left-turn and right-turn movements were estimated to operate at LOS F due to limited green time.
During the PM peak hour, the eastbound through and westbound left-turn movements were
estimated to operate at LOS E. No significant queuing issues shown in the traffic analysis.

Recommendations: Adjust the signal timing in both peak hours. In the AM peak period consider
adding four (4) seconds to the westbound phases which would be taken from the
northbound/southbound through phase. This would improve the side-street movements to LOS D. In
the PM peak period consider adding two (2) seconds to the westbound phases which would be taken
from the northbound/southbound through phase. This improves the westbound left-turn to LOS D
and the eastbound through movement would remain the same (less than five vehicles).

Based on the roadway capacity thresholds, the following improvements are recommended to be
implemented in Year 2025 background:

Widen S. 88" Street between Dillon Road and Campus Drive to a four-lane roadway. This provides
the opportunity for the following mitigation measures at the impacted intersections:

o #10. Dillon Road/S. 88" Street modify the westbound approach to include a 2" left-turn lane.

o #20. S. 88" Street/Campus Drive extend the northbound right-turn lane to provide a
minimum of 500 feet of storage. Construct a second northbound through lane that begins
approximately 500 feet south of Campus Drive.
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o Even with the recommended improvements at the S. 88" Street intersections, it is still
anticipated there will be congested during the Monarch school campus arrival/departure
peak periods. However, these improvements will significantly reduce queues and delay to
non-school related traffic traveling through the study network. Generally, it is considered
acceptable for queuing/delay issues to occur near intersections adjacent to a school during a
school’s arrival/departure peak periods, since the congestion occurs for a relatively short
period of time.

Widen S. 96th Street between Dillon Road and Northwest Parkway to a four-lane roadway. This
provides the opportunity for the following mitigation measures at the impacted intersections:

o #15. Dillon Road/S. 96™ Street construct dual eastbound and westbound left-turn lanes.

o0 #25. Northwest Parkway/S. 96th Street/Via Varra construct triple northbound left-turns,
modify the southbound free right-turn movement to no longer have an acceleration lane, and
modify the northwest approach on S. 96th Street to allow for three receiving lanes.

Previous studies have identified the Campus Drive extension as a future improvement to mitigate traffic
operational issues at the Dillon Road/S. 88th Street and S. 88th Street/Campus Drive intersections.
However, the Campus Drive extension is located on the project property and based on conversations with
City staff, this improvement would only be constructed as part of a development project. Therefore, it
was not considered to mitigate background conditions.

The study intersections were evaluated with the recommended improvements listed above. Table 6
provides the overall intersection level of service with the recommended improvements that indicate all
study intersections will operate at LOS D or better. The recommended geometric improvements are
shown with red arrows on Figure 10. The intersection LOS and queuing report worksheets are attached in
the Appendix. Detailed tables with LOS and 95" percentile queues by movement are included in the
Appendix A (Tables A.3and A.4).

Table 6. Year 2025 Background Conditions Level of Service Summary (Improvements)

Overall Intersection LOS

No. Intersection with Recommended Improvements Traffic Control AM Peak PM Peak
Hour Hour
10 Dillon Road/S. 88th Street Signal B B
15  Dillon Road/S. 96th Street Signal © ©
20  S. 88th Street/Campus Drive Signal C C
25  Northwest Parkway/S. 96th Street/Via Varra Signal D ©
30  Northwest Parkway/Rockcress Drive/Via Varra Signal B B
>
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6.4  Year 2030 Background Intersection Capacity Analysis

The study intersections were evaluated to determine baseline operations for the Year 2030 and to identify
any capacity constraints associated with anticipated mid-term background conditions. The background
volumes, lane configuration, and traffic control are illustrated on Figure 11. Mitigation measures
recommended in Year 2025 background were assumed to be implemented by Year 2030 and included in
the analysis.

The LOS criteria discussed previously was applied to the study intersections to determine the travel
conditions with the Year 2030 background volumes. The results of the LOS calculations for the
intersections are summarized in Table 7. The intersection LOS and queuing report worksheets are
attached in the Appendix. Note that signal timing was assumed to be optimized at the study intersections.

Detailed tables with LOS and 95™ percentile queues by movement are included in the Appendix A (Tables
A.land A.2). Results of the Year 2030 background intersection capacity analysis indicate that all of the
study intersections operate at LOS D or better in both peak hours.

Table 7. Year 2030 Background Conditions Level of Service Summary

Overall Intersection LOS

No. Intersection Traffic Control AM Peak PM Peak
Hour Hour
5 Dillon Road/McCaslin Boulevard Signal C C
10  Dillon Road/s. 88th Street Signal B B
15  Dillon Road/S. 96th Street Signal C C
20  S. 88th Street/Campus Drive Signal © ©
25  Northwest Parkway/S. 96th Street/Via Varra Signal D C
30  Northwest Parkway/Rockcress Drive/Via Varra Signal B B
35  Northwest Parkway/US 36 North Ramps (WB) Signal A A
40  Northwest Parkway/US 36 South Ramps (EB) Signal B ©
45 S, 88th Street/Rock Creek Parkway Roundabout A (B) A(A)

Note: Level of service for unsignalized intersections is listed as Overall (Worst Movement).

While the Dillon Road at McCaslin Boulevard (#5) intersection is expected to operate overall at LOS C in
both peak periods, the same movements that operated at LOS E in the in AM peak hour will continue to
experience delays (eastbound through, northbound left-turn, and southbound left-turn). The eastbound
through movement at Northwest Parkway and Rockcress Drive/Via Varra (#30) was estimated to
continue to operate at LOS E in the PM peak hour with the intersection operating overall at LOS B.
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Further, while congestion is anticipated to continue to occur near the Monarch school campus near the
school arrival/departure peaks, the queues/delays were acceptable for the conditions. Further, no other
significant queuing issues are anticipated.

6.5  Year 2040 Background Intersection Capacity Analysis

The study intersections were evaluated to determine baseline operations for the Year 2040 background
scenario and to identify any capacity constraints associated with background condition in a long-term
buildout scenario. The background volumes, lane configuration, and traffic control are illustrated on
Figure 12. Note that peak hour factors were updated to 0.92 for movements that were not associated
with the school traffic or those with an existing value higher than 0.92. This was conducted since the
increase in volumes is anticipated to spread the traffic over the hour. Mitigation measures recommended
in previous background scenarios was assumed to be implemented by Year 2040 and included in the
analysis.

The LOS criteria discussed previously was applied to the study intersections to determine the travel
conditions with the long-term background scenario. The results of the LOS calculations for the
intersections are summarized in Table 8. Detailed tables with LOS and 95th percentile queues by
movement are included in the Appendix A (Tables A.1 and A.2). The intersection LOS worksheets are
attached in the Appendix. Results of the Year 2040 background intersection capacity analysis indicate
that all of the study intersections operate at LOS D or better in both peak hours.

Table 8. Year 2040 Background Conditions Level of Service Summary

Overall Intersection LOS

No. Intersection Traffic Control AM Peak PM Peak
Hour Hour
5 Dillon Road/McCaslin Boulevard Signal C
10  Dillon Road/sS. 88th Street Signal B B
15  Dillon Road/S. 96th Street Signal C C
20  S. 88th Street/Campus Drive Signal C D
25  Northwest Parkway/S. 96th Street/Via Varra Signal C C
30  Northwest Parkway/Rockcress Drive/Via Varra Signal B B
35  Northwest Parkway/US 36 North Ramps (WB) Signal A A
40  Northwest Parkway/US 36 South Ramps (EB) Signal B ©
45 S, 88th Street/Rock Creek Parkway Roundabout A(A) A(A)

Note: Level of service for unsignalized intersections is listed as Overall (Worst Movement).
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Based on the roadway capacity thresholds, the following improvements are recommended to be
implemented in Year 2040 background:

Widen Dillon Road between S. 88" Street and S. 96™ Street to a four-lane roadway. This will
improve the poor lane utilization at the intersection with S. 96" Street. This provides the
opportunity for the following mitigation measures at the impacted intersections:

o #10. Dillon Road/S. 88" Street modify the eastbound approach to include a 2" through lane.

Widen S. 96" Street to a four-lane roadway north of Dillon Road. As noted in Section 3.0 (Previous
Studies), there are other studies that analyzed the S. 96" Street corridor. Traffic volume
projections indicate the need to expand S. 96 Street to a four-lane roadway to the north, through
the SH 42 intersection. The Louisville Industrial Park/St. Louis Parish development on the
northeast corner of S. 96'" Street and Dillon Road has already expanded S. 96" Street to four lanes
adjacent to that property.

The study intersections were evaluated with the recommended improvements listed above. Table 9
provides the overall intersection level of service with the recommended improvements. The
recommended geometric improvements are shown with red arrows on Figure 12. Detailed tables with
LOS and 95" percentile queues by movement are included in the Appendix A (Tables A.3 and A.4).

Table 9. Year 2040 Background Conditions Level of Service Summary (Improvements)

Overall Intersection LOS

No. Intersection with Recommended Improvements Traffic Control AM Peak PM Peak
Hour Hour
10 Dillon Road/S. 88th Street Signal B B
>
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7.0 Proposed Development Traffic with Redtail Ridge

7.1  Proposed Internal Roadway Network

Campus Drive Extension

Construction of the Campus Drive extension is proposed to coincide with the opening of the first vertical
development of Redtail Ridge. Once extended, Campus Drive will connect from where it dead ends
(approximately 2,200 feet east of S. 88! Street) to S. 96" Street. This will provide an alternative route for
traffic generated by the Monarch school campus; it will also serve as a primary access to/from the Redtail
Ridge development as shown in Figure 2.

In addition to serving traffic to/from the Monarch school campus, Campus Drive is anticipated to be
utilized by the residents living in the Rock Creek subdivision and as an alternative route to Dillon Road. It
should be noted that the Centennial Peaks Hospital/Avista Family Life Center medical facilities are
planning to be relocated to a parcel within Redtail Ridge. With the project the hospital traffic will be
rerouted from the existing location to the new site.

To estimate the number of drivers that will change their route to use Campus Drive, existing travel
patterns were reviewed, and a travel time analysis was performed. The primary movements that are
anticipated to most likely shift from their current route to Campus Drive are the northbound right-turn
and westbound left-turn movements at the Dillon Road/S. 88™ Street intersection.

Vehicles that are traveling from south of the S. 88" Street/Campus Drive intersection to Northwest
Parkway are anticipated to use the Campus Drive extension once it is constructed, since this is expected
to be a faster route than Dillon Road. When looking at travel time to/from the Dillon Road/S. 96 Street
intersection to the Monarch school campus, the travel distance for vehicles using the S. 96%
Street/Campus Drive intersection versus the S. 88" Street/Campus Drive intersection is approximately
25% fewer. The travel distance for vehicles destined to/from the hospital is approximately the same.

Based on current travel patterns, it is estimated that approximately 75% of vehicles currently making a
northbound right-turn and westbound left-turn movements at the Dillon Road/S. 88t Street intersection
would reroute to use Campus Drive during the AM peak hour. During the PM peak hour, it is estimated
that 50% of vehicles currently utilizing these movements would reroute to use Campus Drive.

The travel conditions of the Campus Drive extension to the existing traffic volumes during the AM and PM
peak hours are illustrated on Figure 15.

The Campus Drive concept layout near the Monarch school campus is shown in Figure 16. Campus Drive
is proposed to be a four-lane roadway with roundabouts at the K-8 access, the High School access (peanut
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roundabout), and Street B. The project team has met with BVSD on three (3) occasions to discuss the
proposed roundabout and has received positive feedback on the proposed layout. A follow-up study is
planned to evaluate the Campus Drive at the K-8 and High School intersection design in more detail.

In addition to studying the AM peak hour which coincides with the school arrival peak period, additional
data will need to be collected for the afternoon peak period which coincides with the school departure
period. Observations will also be conducted to evaluate the internal operations and current queues so
that recommendations can be provided to BVSD to improve the internal operations.

Rockcress Drive

Redtail Ridge is planning to construct Rockcress Drive incrementally and is expected to be fully
constructed prior to Year 2030. Like Campus Drive, this two-lane roadway will also be a new connection
between S. 88" Street and Northwest Parkway. With the first phase of Redtail Ridge, Rockcress Drive is
planned to be constructed from Northwest Parkway to the west to the approximate midpoint of the site.
The future connection at S. 88" Street is anticipated to be in the same location as the Tape Drive access.

Consideration was given to the likelihood of existing/background vehicles rerouting to use Rockcress Drive
from their current route. However, based on this review, few non-project related vehicles are anticipated
to use Rockcress Drive to connect between S. 88! Street and Northwest Parkway.

Sorrel Avenue

The primary north-south roadway within Redtail Ridge will connect Campus Drive to Rockcress Drive,
approximately 750 feet west of Northwest Parkway, and named Sorrel Avenue. This two-lane roadway
will provide access to other internal collectors and driveways. It is proposed that the intersections at either
end be constructed as roundabouts.

Internal Collectors

Three (3) internal roadways will be constructed within Redtail Ridge, in addition to those listed above.
These two-lane roadways will provide direction access to the driveways, parking lots, loading areas, and
circulation through the site. There is planned to be one north-south roadway between Campus Drive and
Rockcress Drive at the west end of the site and then two east-west roadways connecting Sorrel Avenue
to the north-south collector.
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7.2 Proposed Multimodal Network

The Redtail Ridge project will be built over the next 10 years. During this time major shifts in transportation
mobility and regional transportation project completion are expected to take place. Transit projects such
Northwest Rail, SH 42 BRT, and the RTD local circulator will potentially be operating before Year 2040. In
addition, enhancements, and construction of complete streets on S. 881" Street, Dillon Road, and S. 96"
Street, as well as the new connections within the project on Campus Drive, Rockcress Drive, and Sorrel
Avenue, will be a major part of the multimodal transformation in Louisville. As outlined in the policy
documents in the background section of this report, these corridors will serve many more travelers and
modes in the future. The transformations will use the current right-of-way to move more people using
safe, reliable, connected, and sustainable transportation options.

The enhanced-future multimodal network in the area is shown in Table 10. Additional details regarding
at-grade signalized crossings, underpasses, trail connections, transit stops, shared ride mobility, and other
multimodal infrastructure on the Redtail Ridge site will be detailed as this project continues ahead in the
PUD process.

Table 10. Enhanced-Future Multimodal Network Assumptions

. . Multi-use .
Corridor Bike Lanes Sidewalks Bus Lanes
pathways
Campus Drive buffered or
P southside northside none
(S. 88th Street to S. 96th Street) protected
Rockcress Drive buffered or northside and
none , none
(S. 88th Street to Northwest Parkway) protected southside
Sorrel Avenue buffered or eastside and
. . none ) none
(Campus Drive to Rockcress Drive) protected westside

* Expanded future multimodal network will include on-site improvements with connections to City multi-modal facilities, existing or future.
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The conceptual multimodal trail network for the Redtail Ridge project area is also illustrated in Figure 17.
As shown in the graphic, the project proposes to provide multimodal connections through the project site,
giving users more route options to travel through the area. Redtail Ridge will install sidewalks on both
sides of the internal roadways, along Campus Drive, and along the west side of Northwest Parkway. In
addition, the internal roadways will have on-street bike lanes in both directions.

Figure 17. Enhanced Redtail Ridge Conceptual Trail Network
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*Note: conceptual multimodal trail network shown in red.

7.3  Travel Demand Management Strategies

Transportation Demand Management (TDM) refers to activities that help people use the transportation
system more efficiently, while reducing traffic congestion, vehicle emissions and fuel consumption. TDM
activities help get the most out of transportation infrastructure and services by making lower-cost, higher-
efficiency transportation options easier to use and more readily available.

TDM activities include such options as eliminating or shortening trips, changing the mode of travel, or
changing the time of day a trip is made, as well as actions that increase transportation system efficiency
through carpooling, vanpooling, transit, bicycling and walking. TDM strategies also include employer-
based programs such as alternative work schedules, which can shift demand away from peak travel times,
and telework, which can reduce the need for trips entirely.
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The Redtail Ridge project has developed a TDM Plan under a separate document. The programs listed in
the TDM Plan are provided at this time as possible tools given where the project stands in the GDP process.
Future submittals can provide additional information when additional details on land uses, tenants and
funding is known. It is recommended that the Metro District partner with a local expert in transportation
management solutions to help facilitate these programs.

Note that all vertical developers in the project will be required to submit a customized TDM for their
building identifying what programs will be implemented to meet the non-SOV goals of the project.
Periodic surveys will be conducted to evaluate the TDM program effectiveness and adjustments will be
made, if needed, to reach the project non-SOV goals.

7.4  External Non-Single Occupant Vehicle (Non-SOV) Trips

Non-single occupant vehicles (non-SOV) trips are trips that originate from outside the site or are being
made from the site to external destinations. These trips are made by people who bicycle, carpool, vanpool,
used shared ride mobility services and/or ride transit. As previously reference, based on the American
Community Survey US Census Data, the mixed-use development sites in the US 36 corridor currently have
25% to 30% non-SOV trips coming to/from the sites daily. In addition, this project reviewed mode share
and trip generation data for other large-scale developments in the Denver Metro area as well as trip
generation studies to estimate non-SOV percentages anticipated for this project area. A summary of the
findings and references are provided in the Appendix.

The non-SOV goals for this project are to have 25% or more non-SOV trips, which is achievable based on
the current conditions and proposed TDM programs. However, based on feedback provided by City staff,
to provide a more conservative analysis, a lower non-SOV reduction was assumed for the trip generation
and traffic analysis for this study.

A non-SOV of 12% was assumed for all of the land uses within the proposed development, including the
retail, industrial park, and office space. This accounts for employees/visitors
/customers who walk, bicycle, carpool, vanpool, use shared ride mobility services and/or use transit.

It is assumed that some of the planned regional mobility plans for this area will be
constructed/implemented by the time this project is built-out and that these projects will further reduce
the non-SQV trips for the project and background trips to the study area (such as Northwest Rail, NAMS
BRT corridors, complete streets in the 88 Street, Dillon Road, and 96" Street corridor).
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7.5  Trip Generation

A trip generation analysis was performed to determine the traffic characteristics for the project. Trip rates
contained in the Institute of Transportation Engineers (ITE) Trip Generation Manual, 11th Edition? were
applied to estimate the traffic for the proposed land uses. ITE trip generation rates for “Industrial Park”
(#130), “Manufacturing” (#140), “Hospital” (#610), “General Office Building” (#710), “Medical-Dental
Office Building” (#720), “Research and Development Center” (#760), and “Shopping Center” (#820) were
utilized for the industrial, office, and retail uses, respectively. Specific land uses and tenants for the office
and retail spaces are unknown currently. It is anticipated that the retail uses will be designed to support
the industrial and office development.

The ITE Trip Generation Handbook (Volume 3) provides recommendations for when to use the average
rate versus the equation (fitted curve) when estimated trips for land use codes. Based on this review, land
use codes where the equation has a R?value of at least 0.75 was used to determine what land use codes
the equation was utilized versus the average rate to estimate the trip generation estimates before
reductions were applied. The proposed project is expected to experience mostly new trips, also known as
‘primary trips’, as well as pass-by trips, multi-use trips, and non-auto trips which are discussed below:

Primary Trips. These trips are made specifically to visit the site and are considered “new” trips.
Primary trips would not have been made if the proposed project did not exist. Therefore, this is
the only trip type that increases the total number of trips made on a regional basis.

Multi-Use (Internal) Trips. These internal trips occur from one land use or building to another
within the site boundaries. For example, an office patron may also use a retail store or restaurant
in one vehicular visit to the site. Multi-use or multi-purpose trips typically do not affect the
exterior site access points, nor add any additional traffic volumes to the adjacent street network.
For this project it is projected that the small retail uses on the site will be focused on serving the
office and industrial employees of the project and most (75% estimated) of the trips accessing
them will be on-site or internal trips. The other end of these internal trips were attributed to the
office and industrial employees and resulted in a 3% reduction for those uses. Based on this
approach, the multi-use factors applied for this project were assumed to be 3% for the industrial
and office uses and 75% for the retail uses.

Non-SOV Trips. These trips originate from outside the site that may be completed by walking,
bicycling, carpooling, shared ride mobility, or riding transit. The 12% non-SOV assumption
identified in Section 7.4 were applied to the trip generation estimates.

2 Trip Generation 11th Edition, Institute of Transportation Engineers, 2021.
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As shown in Table 11, with the assumptions listed above, the project site is expected to generate
approximately 6,663 daily, 758 AM peak hour, and 803 PM peak hour external trips by Year 2025. At full
build out the project site is expected to generate approximately 21,285 daily, 1,908 AM peak hour, and
2,149 PM peak hour external trips.

Table 11. Trip Generation Summary

Net Average Weekday AM Weekday PM
Non- Internal Reduction Weekday Trips Peak Hour Trips Peak Hour Trips
Land Use Size Unit | SOV Capture  Factor Rate | Total | Rate | Total In Out | Rate | Total In Out
- #130 Industrial Park 509.26 KSF 12% 3% 85% * 1,868 04 174 141 33 0.4 174 37 137
[Te)
N
S #760R h and Devel t
S esearch and Uevelobmemt | 3000 KksF | 12% 3% 85% | ** |2605| 103 | 264 | 216 | 48 | 098 | 251 | 40 | 211
«— Center (Life Science + Amenity)
(]
ﬁ #140 Manufacturing (GMP) 598.94 KSF 12% 3% 85% Fkcdekk 12,100 | FRRRR L 320 243 77 0.74 378 117 261
o
it KSF Subtotal 6,663 758 600 158 803 194 609
#820 Shopping Center 140 KSF 12% 75% 22% 37.75 116 0.94 3 2 1 3.81 12 6 6
#130 Industrial Park 118.8 KSF 12% 3% 85% * 877 04 41 33 8 0.40 41 9 32
§ #710 General Office Building 90 KSF 12% 3% 85% *x 818 hiiel 95 82 13 falalaled 88 14 74
N
#760 Research and Development
E Center velop 264.00 KSF 12% 3% 85% ** 2,397 | 1.03 232 190 42 0.98 221 35 186
©
=
8- #610 Hospital 160.0 BEDS| 12% 3% 85% 22.32 | 3,048 | 1.79 244 176 68 1.69 231 76 155
#720 Medical-Dental Office Bldg | 150.0 KSF 12% 3% 85% 36.00 | 4,609 e 296 234 62 3.93 503 151 352
921.80 KSF Subtotal 12,037 911 717 194 1,096 291 805
g #710 General Office Building 270.0 KSF 12% 3% 85% el 2,374 | **+* 239 206 33 faialaied 250 40 210
N
o
= 270.00 KSF Subtotal 2,585 239 206 33 250 40 210
Full Buildout Total 21,285 1,908 | 1,523 | 385 2,149 | 525 | 1,624

* |TE Equation: EXP(0.52*LN(X *** [TE Equation: (0.94*X+ 26.49) ***** |TE Equation 3.77*X+201.98
** |TE Equation: EXP(0.97*LN( **** TE Equation EXP(0.95*LN(X) ****** TE Equation 0.61*X+9.54

7.6 Trip Distribution and Assignment

To develop the trip distribution for the proposed development, available traffic count and travel pattern
data was reviewed. The proposed land uses for the project site were also taken into consideration which
suggests that traffic generated to/from the project site is expected to utilize the regional transportation
system, with a smaller percent of the trips generated by the local system. Therefore, most vehicles are
expected to use the regional routes (such as US 36, Northwest Parkway, and S. 96" Street to the north)
and few vehicles are expected to use local roads. Travel routes/patterns were reviewed to determine
how vehicles are expected to access the site and what route is likely to be fastest for vehicles to use to

>
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get to Boulder and Denver, but also communities to the south such as Arvada, Golden, Wheat Ridge,
Westminster, etc.

In addition to available traffic/travel pattern information, data available from the Streetlight Data
Company was reviewed for the offices in CTC. StreetLight collects mobility data on vehicle trips that can
be used to analyze trip origin-destination, trip travel time/route, and trip purpose; this data was used to
determine the trip distribution for existing traffic entering/exiting the offices in CTC. This data provided a
baseline for where existing office trips in the study area have origins/destinations.

Taking into consideration the factors listed above, the trip distribution was developed for the
development traffic entering/exiting the project site and is summarized in Figure 18. It is important to
note that this trip distribution was evaluated by the City as well as their third-party consultant who used
the DRCOG Year 2040/2050 travel demand model for comparison purposes. Based on their review, the
trip generation estimates shown in Figure 18 were found to be acceptable.

Using these distribution assumptions, the projected site traffic was assigned to the study area roadway
network for the weekday AM and PM peak hours. The site-generated traffic for Year 2025, Year 2030, and
Year 2040 are shown on Figure 19, Figure 20, and Figure 21, respectively.
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8.0  Future Conditions + Redtail Ridge Traffic

This section evaluates the anticipated future traffic operations with the project trips. This section
discusses travel conditions associated with the addition of development trips to the Year 2025 conditions.

8.1  Year 2025 Background + Project Intersection Capacity Analysis

The improvements identified under Year 2025 background conditions were not assumed, since the
Campus Drive extension could potentially reduce the need for some of the improvements. The following
assumptions were implemented for Year 2025 Background + Project scenario:

Extend Campus Drive to S. 96 Street.
Construct Rockcress Drive from Northwest Parkway to Sorrel Ave.
Construct Sorrel Avenue and internal collector roads.

Construct and signalize the new full movement intersection of S. 96" Street/Campus Drive.
Include one southbound right-turn lane, dual northbound left-turn lanes, dual eastbound left-turn
lanes, and one eastbound right-turn lane (consistent with previous study recommendations).

Modify the intersection of Northwest Parkway/ Rockcress Drive/Via Varra to replace the existing
dual eastbound left-turn lanes with a single eastbound left-turn lane to better align with the
proposed Rockcress Drive alignment to the west. Remove the split phasing for eastbound and
westbound and replaced with a protected+permitted left-turn phase and through phase.

Optimize signal timing at all the study intersections.

The projected site-generated traffic was added to the Year 2025 background study area traffic volumes,
which assumes travel pattern shifts for existing/background traffic due to the Campus Drive extension.
The resultant traffic volumes are illustrated on Figure 22.

The results of the LOS calculations for the intersections are summarized in Table 12. Detailed tables with
LOS and 95™ percentile queues by movement and comparison to background are available in Appendix A
(Tables A.5 and A.6). The intersection LOS worksheets are also included in the Appendix. The project trips
will have minimal impacts to the majority of the existing study intersections. The redirected traffic to
Campus Drive reduces delays at several intersections. The Redtail Ridge project has the most significant
impacts to the intersections of Northwest Parkway at Rockcress Drive and Northwest Parkway at S. 96"
Street/Via Varra. The internal intersections were found to operate at LOS B or better for both peak
periods.
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Table 12. Year 2025 + Project Conditions Level of Service Summary
Background + Background
Project Overall Intersection
No. Intersection Traffic Control Intersection LOS Overall LOS
PM AM PM
Peak Peak | Peak  Peak
Hour Hour | Hour  Hour
5 Dillon Road/McCaslin Boulevard Signal C C C C
10 Dillon Road/S. 88th Street Signal B B C B
15  Dillon Road/S. 96th Street Signal C C D D
20  S. 88th Street/Campus Drive Signal C D D D
23 S.96™ Street/Campus Drive Signal C C -
25  Northwest Parkway/S. 96th Street/Via Varra Signal F F E F
30  Northwest Parkway/Rockcress Drive/Via Varra Signal C C C B
35  Northwest Parkway/US 36 North Ramps (WB) Signal A A A A
40  Northwest Parkway/US 36 South Ramps (EB) Signal B D B C
45 S, 88th Street/Rock Creek Parkway Roundabout A(A) A(A) A (A) A (A)
101 Campus Drive/North-South Collector Side-Street Stop A (B) A (B) - -
102 Campus Drive/Sorrel Avenue Roundabout A(A) A(A) - -
103 Rockcress Drive/North-South Collector Side-Street Stop A (A) A(A) - -
104 Rockcress Drive/East-West Collector (South) Side-Street Stop A (A) A(A) - -
105 Rockcress Drive/Sorrel Avenue Roundabout A(A) A(A) - -
106 Sorrel Avenue/East-West Collector (South) All-Way Stop A(A) A(A) - -
107 Sorrel Avenue/East-West Collector (North) All-Way Stop A(A) A(A) - -
108 N-S Collector/ E-W Collector (North) Side-Street Stop A (A) A(A) - -
205 Sorrel Avenue/PUD 2 Access E Side-Street Stop A (A) A(A) - -

Note: Level of service for unsignalized intersections is listed as Overall (Worst Movement).

Additional lane geometry/traffic control recommendations for internal roadways are included in a later
section: Section 9.0 (Internal Intersection Analysis). This scenario was also evaluated with the
recommended improvements from the Year 2025 background scenario (illustrated in Figure 22), including
widening S. 88'" Street; widening S. 96" Street; adding a second westbound left-turn lane at Dillon Road/s.
88™" Street; adding a second northbound through lane at S. 88" Street/Campus Drive; adding second
eastbound and westbound left-turns at S. 96" Street/Dillon Road; and adding third northbound left-turn
lane at Northwest Parkway/S. 96" Street.

It is recommended that additional green time be provided to the southbound left-turn at the Northwest
Parkway and US 36 South Ramp (Eastbound) during the PM peak period to reduce the delay and queue.

>
Fox Tuttle Transportation Group, LLC Page 51



Redtail Ridge Updated October 26, 2023
Traffic and Mobility Study [FT#19055]

>

The results of the LOS calculations for the intersections with the recommended improvements are
summarized in Table 13. Detailed tables with LOS and 95" percentile queue by movement as well as the
intersection LOS worksheets are included in the Appendix A (Tables A.5 and A.6).

Table 13. Year 2025 Background + Project Conditions Level of Service Summary (Improvements)

Overall Intersection LOS

No. Intersection Traffic Control AM Peak PM Peak
Hour Hour

10 Dillon Road/S. 88th Street Signal B A

15 Dillon Road/S. 96th Street Signal @ ©

20  S. 88th Street/Campus Drive Signal C C

25  Northwest Parkway/S. 96th Street/Via Varra Signal D C

40  Northwest Parkway/US 36 South Ramps (EB) Signal N/A C

Note: Level of service for unsignalized intersections is listed as Overall (Worst Movement).

8.2  Year 2030 Background + Project Intersection Capacity Analysis

This section discusses travel conditions associated with the addition of development trips to the Year 2030
background conditions and the resultant traffic volumes are illustrated on Figure 23. The following
assumptions were implemented for Year 2030 Background + Project scenario:

Improvements identified in Year 2025 background + project, plus:

Extend Rockcress Drive to S. 88" Street

Add overlap phase for southbound right-turn at S. 96" Street/Campus Drive
Optimize signal timing at all the study intersections.

The results of the LOS calculations for the intersections are summarized in Table 14. Detailed tables with
LOS and 95™ percentile queues by movement and compared to eh background scenario is available in
Appendix A (Tables A.5 and A.6). The intersection LOS worksheets are also included in the Appendix.
Majority of the study intersections were estimated to operate similarly to the background scenario at
overall LOS D or better.
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Table 14. Year 2030 + Project Conditions Level of Service Summary
Background + Background
Project Overall Intersection
No. Intersection Traffic Control Intersection LOS Overall LOS
AM PM AM PM
Peak Peak Peak Peak
Hour Hour Hour Hour
5 Dillon Road/McCaslin Boulevard Signal C C C C
10 Dillon Road/S. 88th Street Signal B B B B
15  Dillon Road/S. 96th Street Signal D D C C
20  S. 88th Street/Campus Drive Signal @ C C ©
22 S.88™ Street/Rockcress Drive Side-Street Stop A (C) A (B) -
23 S.96™ Street/Campus Drive Signal B C -
25  Northwest Parkway/S. 96th Street/Via Varra Signal D D D C
30  Northwest Parkway/Rockcress Drive/Via Varra Signal D D B B
35  Northwest Parkway/US 36 North Ramps (WB) Signal A A A A
40  Northwest Parkway/US 36 South Ramps (EB) Signal @ F B ©
45 S. 88th Street/Rock Creek Parkway Roundabout A(A) A(A) A (B) A (A)
101 Campus Drive/North-South Collector Side-Street Stop A (B) A (B) -
102 Campus Drive/Sorrel Avenue Roundabout A(A) A(A) -
103 Rockcress Drive/North-South Collector Side-Street Stop A (B) A (B) -
104 Rockcress Drive/East-West Collector (South) Side-Street Stop A (A) A (B) -
105 Rockcress Drive/Sorrel Avenue Roundabout A(A) A(A) -
106 Sorrel Avenue/East-West Collector (South) All-Way Stop A(C) A(C) -
107 Sorrel Avenue/East-West Collector (North) All-Way Stop A (B) A (B) -
108 N-S Collector/ E-W Collector (North) Side-Street Stop A (A) A(A) -
205 Sorrel Avenue/PUD 2 Access E Side-Street Stop A (B) A (B) -
Note: Level of service for unsignalized intersections is listed as Overall (Worst Movement).
>
Fox Tuttle Transportation Group, LLC Page 53






Redtail Ridge Updated October 26, 2023
Traffic and Mobility Study [FT#19055]

>

Under Year 2030 background + project conditions, the following intersections were calculated to begin to
have movements that operate at LOS E/F:

#30. Northwest Parkway and Rockcress Drive/Via Varra: During both peak hours, the northbound
left-turn movement was estimated to operate at LOS F due to high turning volume and limited green
time. No significant queuing issues were shown in the traffic analysis.

Recommendations: No mitigation measures recommended. The delay is under the cycle length so it
is anticipated there will not be cycle failure and the 95" percentile queues were shown to be
maintained within the storage length.

#40. Northwest Parkway and US 36 South Ramps (Eastbound): During the PM peak hour, this
signalized intersection was estimated to operate at LOS F due to the added volume on the southbound
left-turn lane. Delay is estimated to be up to five (5) minutes.

Recommendations: As noted under the background conditions, due to the unknowns of future
roadway plans within this area (including both Northwest Parkway Extension and Jefferson Parkway),
no specific mitigation is recommended. Additional capacity is needed to accommodate the forecasted
traffic volumes with and without the Redtail Ridge trips, which will likely require the bridge to be
widened. Additional study/analysis is planned at the interchange to determine the optimal design to
meet the future needs through a regional process included in the DRCOG 2050 2050 Metro Vision
Regional Transportation Plan. With a new design that increases capacity, this interchange should
operate acceptably in the future.

8.3  Year 2040 Background + Project Intersection Capacity Analysis

This section discusses travel conditions associated with the full build out of the proposed development in
the long-term scenario (Year 2040). The projected site-generated traffic was added to the Year 2040
background study area traffic volumes and are illustrated on Figure 24. The following assumptions were
recommended in Year 2040 background (without Redtail Ridge) and assumed to be implemented for Year
2040 Background + Project scenario:

Improvements identified in Year 2030 background + project, plus:

Widen Dillon Road and S. 96™ Street to be four-lane roadways as presented in Year 2040
background

Optimize signal timing at all the study intersections.
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The results of the LOS calculations for the intersections are summarized in Table 15. Detailed tables with
LOS and 95" percentile queues by movement and compared to the background scenario are available in
Appendix A (Tables A.5 and A.6). The intersection LOS worksheets are also included in the Appendix.
Majority of the study intersections were estimated to operate similarly to the background scenario at
overall LOS D or better.

Table 15. Year 2040 + Project Conditions Level of Service Summary

Background + Background
Project Overall Intersection
) . Intersection LOS Overall LOS
No. Intersection Traffic Control
AM PM AM PM
Peak  Peak | Peak Peak
Hour Hour Hour Hour
5 Dillon Road/McCaslin Boulevard Signal C C C C
10 Dillon Road/s. 88th Street Signal B B B B
15 Dillon Road/S. 96th Street Signal D D C C
20  S. 88th Street/Campus Drive Signal © C @ D
22 S.88™M Street/Rockcress Drive Side-Street Stop A (C) A (B) - -
23 S. 96" Street/Campus Drive Signal B € - -
25  Northwest Parkway/S. 96th Street/Via Varra Signal C C C C
30  Northwest Parkway/Rockcress Drive/Via Varra Signal E E B B
35  Northwest Parkway/US 36 North Ramps (WB) Signal A A A A
40  Northwest Parkway/US 36 South Ramps (EB) Signal © F B @
45 S, 88th Street/Rock Creek Parkway Roundabout A(A) A (A) A (A) A (A)
101 Campus Drive/North-South Collector Side-Street Stop A (B) A (B) - -
102 Campus Drive/Sorrel Avenue Roundabout A (B) A (B) - -
103 Rockcress Drive/North-South Collector Side-Street Stop A (B) A (B) - -
104 Rockcress Drive/East-West Collector (South) Side-Street Stop A (B) A (B) - -
105 Rockcress Drive/Sorrel Avenue Roundabout A(A) A(A) - -
106 Sorrel Avenue/East-West Collector (South) All-Way Stop B (C) B (C) - -
107 Sorrel Avenue/East-West Collector (North) All-Way Stop A (B) A (B) - -
108 N-S Collector/ E-W Collector (North) Side-Street Stop A (A) A(A) - -
205 Sorrel Avenue/PUD 2 Access E Side-Street Stop A (B) A (B) - -
Note: Level of service for unsignalized intersections is listed as Overall (Worst Movement).
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With the additional traffic associated with the full buildout of Redtail Ridge, the following intersections
were calculated to begin to operate overall at LOS E/F or have movements that operate at LOS E/F:

#15. Dillon Road and S. 96 Street: During the PM peak hour, the northbound through movement
was estimated to begin to operate at LOS E due to high turning volume and limited green time. No
significant queuing issues were shown in the traffic analysis.

Recommendations: Adjust signal timing as appropriate.

#20. S. 88t Street and Campus Drive: During the AM peak hour, the westbound left-turn movement
was estimated to begin to operate at LOS E as experienced in the existing conditions due to high
turning volume and limited green time.

Recommendations: Adjust signal timing as appropriate.

#30. Northwest Parkway and Rockcress Drive/Via Varra: In both peak hours, this signalized
intersection was estimated to being to operate at LOS E due to the added delay on the northbound
left-turn lane and opposing southbound through lane. Each of these signal phases impacts the other.
During the morning peak hour, the northbound left-turn queue was calculated to exceed the storage
length.

Recommendations: Construct a third southbound through lane on Northwest Parkway to reduce the
delay on this movement and to reallocate green time to the northbound left-turn phase. Adjustments
to the signal timing alone will not improve the overall intersection delay and northbound already
includes two turn lanes. With the additional capacity, it was estimated that this intersection will
improve to LOS D overall. The northbound left-turn will continue to operate at LOS F in both peak
periods but is not expected to experience cycle failure and queues are not expected to exceed the
storage length. Note that Redtail Ridge trips are only seven (7) percent of the total traffic on
southbound Northwest Parkway.

#40. Northwest Parkway and US 36 South Ramps (Eastbound): During the PM peak hour, this
signalized intersection was estimated to operate at LOS F due to the added volume on the eastbound
left-turn lane and southbound left-turn lane. Delay on the southbound left-turn was estimated to be
just over six (6) minutes.

Recommendations: As identified and discussed in the background (without project) scenario,
additional capacity is needed at the US 36/Northwest Parkway interchange with and without Redtail
Ridge traffic; no specific mitigation is recommended. Additional study/analysis is planned at the
interchange to determine the optimal design to meet the future needs on Northwest Parkway and US
36 through a regional process as identified in the DRCOG 2050 Metro Vision Regional Transportation
Plan.
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The Year 2040 background + project conditions were evaluated with the improvements to Northwest
Parkway. The results of the LOS calculations for the intersections are summarized in Table 16. A summary
table with LOS and 95" percentile queue by movement in Appendix A (Tables A.5 and A.6). The
intersection LOS worksheets are also included in the Appendix. Results of the peak hour intersection
capacity analysis indicate that with the recommended capacity improvements all study intersections
are expected to operate at an overall LOS D or better during the AM and PM peak hours.

Table 16. Year 2040 + Project Conditions Level of Service Summary (Improvements)

Overall Intersection LOS

No. Intersection Traffic Control AM Peak PM Peak
Hour Hour

10  Dillon Road/s. 88th Street Signal B A

30  Northwest Parkway/Rockcress Drive/Via Varra Signal D D

The Jefferson Parkway study has identified the potential need for a grade separated intersection at
Northwest Parkway and S. 96" Street/Via Varra, however, there are uncertainties to if/when that project
would occur. Additional study should be conducted along the Northwest Parkway corridor between S.
96th Street and US 36 in conjunction with the planned improvements at the US 36 interchange to
determine how capacity can be increased under future conditions. Key stakeholders include CDOT,
Northwest Parkway, the City of Louisville, City and County of Broomfield, and Jefferson Parkway Public
Highway Authority.

9.0 Internal Intersection Analysis

Fox Tuttle Transportation Group has worked with the Redtail Ridge team to design an internal roadway
network that can accommodate the full buildout of the project trips safely and efficiently. The internal
roadway consists of the Campus Drive extension to S. 96" Street, construction of Rockcress Drive between
S. 88t Street and Northwest Parkway, as well as construction of Sorrel Avenue between Campus Drive
and Rockcress Drive and other internal collector roadways.

Campus Drive: recommended to be a three-lane roadway between S. 88t Street and the Monarch
High School eastern roundabout and a four-lane roadway between Sorrel Avenue and S. 96"
Street, the section between the Monarch High School eastern roundabout and Sorrel Avenue is
anticipated to operated acceptably as a two-lane roadway. Roundabout access is recommended
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at the Monarch school campus to the K-8 and High School main accesses as well as at Sorrel
Avenue.

Rockcress Drive: recommended to be a four-lane roadway between Sorrel Avenue and Northwest
Parkway and to transition to two-lane collector west of Sorrel Avenue. The Sorrel Avenue
intersection is recommended to be a roundabout.

Sorrel Avenue: recommended to be a two-lane roadway; the driveway accesses and internal
intersections are expected to operate acceptably as unsignalized.

Sorrel Avenue at Internal Collector Intersections: recommended to be all-way stop controlled at
the two accesses into the hospital for acceptable operations. Warrants for all-way stop control at
these two intersections are included in the Appendix.

Access intersections on Rockcress Drive, Sorrel Avenue, and Internal Collectors: there will be
several driveways along the internal roadways into the parking areas and loading docks of the
development. Itis recommended that the access be minimized and cross-access aligned to reduce
friction and improve safety for all roadway users.

Multi-modal facilities: recommended to include on-street buffered bike lanes on internal
roadways and sidewalks on both sides of the roadways that link to each building within the site
and connect to external facilities.

Trips for Phase 1 are shown in Figure 25 and trips volumes for Phase 2 are shown in Figure 26. Projected
Year 2040 background + project (full build out) conditions traffic volumes are shown in Figure 27 for
Campus Drive at Sorrel Avenue and the internal roadways. The recommended intersection geometrics
and traffic control for full build out conditions are shown on this figure. Recommended turn lane and taper
lengths are shown in Figure 28 and Figure 29. All internal intersections and access locations are
anticipated to operate at LOS C or better during the AM and PM peak hours and there were no queuing
issues identified. The intersection capacity reports are provided in the Appendix. Note that access
locations will continue to be analyzed and refined through the PUD process.

The proposed cross section for internal local streets was designed to provide a high degree of access and
comfortable multimodal travel, as shown in Figure 30. Internal local roadways are all proposed to have
one travel lane per direction, a buffered bicycle lane in each direction, and detached 5-foot sidewalks on
both sides of the street separated from the roadway by an 8-foot landscape buffer. Vehicle volumes on
internal roadways are expected to be below 2,500 vpd. Turning volumes and opposing through volume,
under the full buildout scenario, do not justify the addition of dedicated turn lanes at access points to
individual lots.

The proposed cross section of the two-lane section of Rockcress Drive (west of Sorrel Avenue) is shown in
Figure 31. The proposed cross section of Sorrel Avenue is shown in Figure 32. Both Rockcress Drive and
Sorrel Avenue will have buffered bike lanes and detached sidewalks for comfortable multimodal travel.

>
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10.0 Queuing Analysis

A queuing analysis was performed to determine if the 95" percentile queues would be accommodated by
the existing and proposed storage lengths and if any of the queues would impact an upstream
intersection/access. The 95™ percentile queues for each existing and future scenario as calculated by
Synchro (assuming each vehicle utilizes 25 feet of space) are detailed in the tables of the Appendix.

It should be noted that the 95™ percentile queue length is a theoretical queue that is 1.65 standard
deviations above the average queue length. In theory, the 95" percentile queue would be exceeded 5%
of the time based on the average queue length, but it is also possible that a queue this long may not occur.
The analysis resulted in all queues being maintained within the existing and proposed storage lengths.

S. 96" Street/Campus Drive Influence on Fire Station Access

Additional analysis was conducted for the fire station access near the future intersection of S. 96"
Street/Campus Drive to determine the anticipated queuing, provided storage lengths, and impact of the
fire station access. On S. 96™ Street there is approximately 730 feet between the northbound stop line at
Campus Drive and the southbound stop line at Northwest Parkway. It is proposed that the dual
southbound left-turns at Northwest Parkway remain, and one northbound left-turn lane be constructed
at Campus Drive.

The southeast-bound left-turns on S. 96" Street at Northwest Parkway will have a total of 480 feet of
storage (inside lane with 160 feet and outside lane with 320 feet) and taper length of 130 feet. The 95"
percentile queue was estimated to be up to 100 feet with full buildout of Redtail Ridge and completion of
recommended improvements. Based on the queuing analysis, the southeast-bound left-turn storage at
S. 96 Street and Northwest Parkway is adequate to accommodate the 95" percentile queue at full
buildout.

The northbound left-turn lane at Campus Drive is proposed to have a total of 630 feet of storage. The
95" percentile queue was estimated to be up to 100 feet with full buildout of Redtail Ridge and completion
of recommended improvements. Based on the queuing analysis, the northbound left-turn storage at S.
96" Street and Campus Drive is adequate to accommodate the 95™ percentile queue at full buildout.

The existing fire station has one access on S. 96" Street, approximately 165 feet from the northbound
stop line at the future Campus Drive intersection. The existing median has a break for exiting emergency
vehicles that is approximately 28 feet. There is a second break in the median for entering emergency
vehicles with a width of 32 feet. If the access on 96" Street remains, it is proposed that “Do Not Block”
pavement markings will be needed for the northbound approach, including in the northbound left-turn

>
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lane. It is recommended that the “Do Not Block” box on S. 96" Street be no longer than 65 feet to
continue to be able to accommodate the estimated 95 percentile queue. This area is wider than the
existing median break, but the design would need to be approved by the fire department.

With the Campus Drive Extension, a new T-intersection will be created on S. 96'" Street. The eastbound
approach (Campus Drive) is proposed to provide two left-turn lanes and one right-turn lane. The inside
left-turn lane is proposed to extend 450 feet and the outside left-turn lane will be the striped for 450 feet
but is one of the through lanes on Campus Drive that will end at S. 96" Street (total of 950 feet of storage).
The right-turn lane is the second through lane that ends at S. 96" Street. The 95 percentile queue for the
eastbound left-turn movement was estimated to be up to 250 feet with full buildout of Redtail Ridge and
completion of recommended improvements. Based on the queuing analysis, the eastbound left-turn
storage at S. 96" Street and Campus Drive is adequate to accommodate the 95" percentile queue at full
buildout.

There is potential for the fire station will have access on Campus Drive approximately 100 feet west of the
eastbound stop line at 96™ Street. The proposed break in the median is approximately 100 feet. It is
recommended that the “Do Not Block” box on Campus Drive be no longer than 100 feet to continue to
be able to accommodate the estimated 95" percentile queue and match the proposed break in the
median. This area is wider than the existing median break on 96" Street, but the design would need to be
approved by the fire department.
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11.0 Crash Reduction and Vision Zero

The crash analysis completed in the City of Louisville TMP, also shown in Section 3.0 of this study,
documents the crash trends in the Redtail Ridge study area. As a result of the high crash locations, the
TMP outlined priorities to work toward reducing all crashes in the City. The term “Vision Zero”
encapsulates the concept of providing safe and complete roadways for all users with a goal of reducing
all crashes, specifically fatal and life threating crashes.

The Redtail Ridge design team is proposing to enhance the TMP Vision Zero recommendations with the
internal connectivity and roadway design. The intersection and multimodal improvements recommended
in this study will accelerate the City’s progress toward Vision Zero and provide safe travel as new residents,
visitors and employees travel to and from Redtail Ridge. A specific overview of the recommended projects
that could work toward Vision Zero are outlined below.

Extension of Campus Drive east to S. 96™ Street would provide a secondary route to/from the
Monarch school campus and alternative route to Dillon Road. This would provide redundant
access for emergency services and redistribute AM peak traffic to new intersections with
enhanced safety features outlined below.

Each of the intersections in the study area was evaluated in this study with future changes to
signal timing and vehicle storage to reduce crashes. Providing safe clearance times and adequate
storage will work toward Vision Zero goals in the S. 88" Street, Dillon Road, and S. 96" Street
corridors.

The intersections in this study utilized best practices for pedestrian signal timing at intersections.
This includes walk phases that allow adequate time for seniors and children to cross streets.
Additional protection is possible if City staff and the community would be willing to accept
additional travel time delay during peak AM travel conditions. We look forward to finding the
right balance that works toward Vision Zero goals.

The bicycle network in this study recommends going beyond the TMP recommendations by
building a network of buffered and protected bikeways in the S. 88" Street, S. 96" Street, and
Dillon Road corridors as well as through the currently inaccessible project site. This would include
intersection treatments that protect people on bicycles from turning movements when they are
waiting for signals.

The design team will continue to apply Vision Zero best practices as additional site plan details are
prepared during the PUD process. This includes the use of traffic calming features, properly sized lane
widths, roundabouts, speed limits, and sighage that works toward the City of Louisville’s TMP safety goals.
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12.0 Improvement Phasing
A summary of improvements recommended in this report at the study intersections and segments is

provided in Table 17 for both with and without project conditions. The estimated timeline for when the
improvement is needed/triggered is also noted in the summary table.
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Table 17. Improvement Phasing Summary
. . i Trigger Timeline __ _ Percent of Redtail
Roadway or Intersection Mitigation Background (Non-Project Related) Redtail Ridge Project Ridge Traffic
2025 2030 2040 Phase 1 Phase 2 Phase 3
S. 88th Street Widen to 4-lanes (Dillon Rd to Campus Dr) () 9%
Widen to 4-lanes (Dillon Rd to NW Pkwy) o 11%
S. 96th Street
Widen to 4-lanes (1/2 mile north of Dillon Rd) () 14%
Dillon Road Widen to 4-lanes (S. 88™ St to S. 96" St) (%) 4%
Northwest Pkwy Add 3™ Southbound through lane (S. 96t St. to US 36 Interchange) () %
Campus Drive Extension to S. 96 Street () 95%
Construct as two-lane road (NWP to N-S Internal Collector) o 100%
Rockcress Drive
Extend to S. 88! Street () 100%
Sorrel Avenue Construct as a two-lane road with center left-turn lane o 100%
Internal Collectors Construct as two-lane roads () 100%
#10. Dillon Road at S. 88t Street Restripe 2" WB left-turn lane O 0%
Construct dual EB left-turn lanes () 0%
#15. Dillon Road at S. 96" Street
Construct dual WB left-turn lanes () 4%
Construct 2" NB thru lane (begin approx. 500 feet south of Campus Drive) o 23%
#20. S. 88" Street at Campus Drive
Extend NB right-turn lane (500 feet) () 3%
Construct as side-street stop-controlled, with full movement O 8%
#22.S. 88t Street at Rockcress Drive
Construct one SB left-turn lane () 100%
Construct dual NB left-turn lanes () 64%
Construct SB right-turn lane O 39%
#23. S. 96" Street at Campus Drive Construct dual EB left-turn lanes (%) 62%
Construct one EB right-turn lane O 100%
Signalize () 20%
d
#25. Northwest Parkway at S. 96t Construct 3™ NB left-turn lane () 4%
Street / Via Varra Capacity improvements on NWP () 8%
>
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. L i Trigger Timeline ___ i Percent of Redtail
Roadway or Intersection Mitigation Background (Non-Project Related) Redtail Ridge Project Ridge Traffic
2025 2030 2040 Phase 1 Phase 2 Phase 3
#30. Northwest Parkway at Rockcress Modify EB with one left-turn lane, one thru lane, and one right-turn lane O 100%
Drive / Via Varra Remove the split phase on EB/WB O 100%
#35 & #40. Northwest Parkway at US New Interchange (] 19%
36 Interchange
. _ ~ 0,

#101. Campus Drive at N-S Internal Implement Side-Street Stop-Control () 100%
Collector Construct WB left-turn lane O 100%
#102. Campus Drive at Sorrel Avenue Construct as Multi-Lane Roundabout () 65%
#103 & #104. Rockcress Drive at Implement Side-Street Stop-Control o 100%
Internal Collectors
#105. Rockcress Drive at Sorrel Avenue Construct as Multi-Lane Roundabout () 100%

Implement Side-Street Stop-Control (%) 100%

- 0,
#106 & #107. Sorrel Avenue at E-W Implement All-Way Stop o 100%
Internal Collectors Construct NB left-turn lane (%] 100%
Construct SB left-turn lane () 100%

#108. N-S Internal Collector at E-W Implement Side-Street Stop-Control o 100%
Internal Collector (North)
#205. Sorrel Avenue at PUD 2 Access E Implement Side-Street Stop-Control o 100%

>
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Table 17 includes a number of potential improvements to roadway segments and intersections that the
City of Louisville should monitor over time as area traffic increases, including:

The need to widen Dillon Road to four lanes between S. 881" Street and S. 96™ Street
The need to widen S. 96 Street from south of Dillon Road to SH 42

The City will also want to monitor potential improvements to the Northwest Parkway between 96" Street
and US 36, and potential implementation of the Jefferson Parkway.

13.0 Next Steps

After the Filing 1 plat submittal, vertical developers will be required to submit PUD documents prior to
construction, including traffic conformance letters. The PUD documents will identify if/when traffic signals
at the internal intersections are projected to be warranted as well as signal timing
modifications/adjustments needed to the study intersections. In addition, the vertical developers will be
required to submit building specific Travel Demand Management (TDM) Plans. The projected non-single
occupancy vehicle (non-SOV) goals will be evaluated and adjusted as needed to reach goals. The Metro
District will monitor the plans effectiveness and make changes as needed to reach goals.

>
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