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CQ CO 7 Segment C

US 287 to 119th Street
(Arapahoe Road and 119th Street)

Related Plans and Studies

CDOT and key stakeholders have completed several studies and planning efforts over the past decade
that directly influence Segment C. The following section summarizes the recommendations from
these relevant plans specific to Segment C in addition to the CDP and the PEL.

The following related plans and studies were referenced:

Northwest Area Mobility Study (NAMS)

State Highway 7 Bus Rapid Transit (BRT) Feasibility Study
CO 7 Bike Treatment Plan

Boulder County Transportation Plan

Erie Transportation Plan

Lafayette Multimodal Transportation Plan

CO 7 and 119th Street Intersection Final Design
Arapahoe Road and 111th Street Intersection Design

US 287 BRT Feasibility Study

The Existing Conditions Report, Appendix B, includes summaries of all of these plans and studies.
Process Overview

The Segment C Concept Study took approximately 14 months to complete and consisted of five
primary tasks, as described chronologically below. The development, evaluation, and
recommendation of transportation improvements were closely coordinated with local and regional
stakeholders and informed by public feedback.

« Chapter 2 describes the ways in which stakeholders and the public were meaningfully
engaged in the process. Key stakeholders for Segment C include Boulder County, the City of
Lafayette, the Town of Erie, and the Regional Transportation District (RTD).

« The study process began with the evaluation of existing and forecasted future conditions.
Chapters 3 and 4 summarize the existing and anticipated future conditions.

« The development of alternative concepts and possible alternatives was guided by a series of
“Corridor Needs.” These six needs communicate the deficiencies and challenges the project
sought to address and are described in Chapter 5.

« Chapter 6 describes the alternatives development and two-tier evaluation process.

« The process culminated in a series of recommended improvements and an implementation
plan for next steps described in Chapter 7.
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Open Spaces

Boulder County has a long history of protecting Open Space. The County has sought to foster
community awareness and support toward the goal of preserving Open Space to conserve wildlife and
plant ecosystems, preserve agricultural land, preserve the natural beauty of the surrounding area
and prevent sprawl since 1961, when it implemented its first action plan. Throughout the years, the
County has acquired land through direct purchase, leased from other government agencies,
established conservation easements for devoting to Open Space, and jointly managed property for
devoting it to Open Space. Boulder County has classified most of the unincorporated land in the
study area as Open Space. The Town of Erie and the City of Lafayette also have Open Space
designations within the study area. Figure 5 shows these locations on a map. Below are the
classifications by type and jurisdiction.

Open Space Designations

e Boulder County Owned Open Space: Property owned in its entirety by the County gives
the County full management authority over the parcel, except where third parties have
pre-existing interests, such as oil and gas leases or utility easements. Includes nearly
500 acres within the corridor.

o Boulder County Conservation Easements: Conservation easements remain in private
ownership, but the use and development of the parcels are restricted.

e Municipal Open Space: These lands are owned and/or regulated by cities and towns in
Boulder County. Boulder County does not have authority over municipal Open Space,
unless it is a jointly owned property that Boulder County manages. Includes:

o City of Lafayette Open Space, including Kneebone and Rothman
e Town of Erie Open Space, including Erie Lake
o City of Lafayette/Boulder County Open Space, including Waneka Centennial Farm

CO 7 Segment C: US 287 to 119th Street 11



e

CO 7 Segment C
US 287 to 119th Street

(Arapahoe Road and 119th Street)

Figure 5. Open Space
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Access Points and Traffic Control Devices

The corridors include numerous individual access points (14), four stop controlled intersections, and
six signalized intersections.

Figure 6 shows the locations of these access points and intersections. Five property access drives on
Arapahoe Road and seven property access drives on 119th Street do not have any traffic control
devices.

Traffic Signals

Two traffic signals have recently been added to new intersections at Arapahoe Road and the Nine
Mile commercial center in the southeast quadrant of US 287 and Arapahoe (Safeway, Lowe’s Home
Improvement, and other small retailers) and at Arapahoe Road and Beasley Drive, providing access to
residential neighborhoods north and south of Arapahoe Road. CDOT manages the traffic signals at the
intersections of US 287 and Arapahoe Road and at Baseline Road and N 119th Street. The Town of
Erie manages the other traffic signals. The Parkdale development, currently under construction,
includes a future signalized intersection with access to 119th Street.

Stop Control

Four intersections include a stop sign for access control, as shown on Figure 6, and Lafayette’s Great
Bark Dog Park access to 119th Street and Hawk Ridge Road, both full movement intersections. There
are also two commercial accesses on Arapahoe Road, near the US 287 intersection with only right-in
right-out (RIRO) movement allowed.

Posted Speed Limits

40 mph (miles per hour) on both Arapahoe Road and N 119th Street, except on the curved segment of
Arapahoe Road, where an advisory speed of 30 mph is posted.

Outside the study area:
50 mph on Arapahoe Road going west (CO 7). 55 mph on Baseline Road going east (CO 7).

CO 7 Segment C: US 287 to 119th Street 14
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Figure 6. Traffic Control Devices and Posted Speed Limits
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Figure 7. Pedestrian and Bicycle Facilities
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Crashes by Time of Day

Figure 11 shows crashes by time of day. Twenty-five percent of crashes occur between 3 PM and

6 PM, which is concurrent with the PM peak travel period. Over two-thirds (67.2 percent) of crashes
involving an injury happened between noon and 9 PM.

Figure 11. Crashes by Time of Day
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Existing Vision Zero Programs

DRCOG Regional Vision Zero Network has identified critical corridors and a high injury network (HIN)
for assisting local jurisdictions in identifying areas with the highest density of FAT and INJ crashes in
the region. US 287 and Baseline Road are both identified as part of the DRCOG HIN. Similarly,
Boulder County’s Vision Zero Plan Crash Analysis has identified US 287 as a one of the roads with the
highest number of severe and fatal crashes in Boulder County. The US 287 and Arapahoe Road
intersection has recently undergone significant reconstruction, adding east/west through and turn
lane capacity, and 119th Street and Baseline Road has a planned and funded reconstruction. Hence,
the corridor study segments of Arapahoe Road and 119th Street are not within the HIN or critical
corridor, and both of the intersections where the corridors intersect with the HIN have been or are in
the process of being reconfigured to improve both safety and capacity.

Killed and Serious Injury (KSI) Crashes

Vision Zero programs often emphasize the importance of reducing all crashes, but especially those
resulting in fatalities or serious bodily injury. During the study period, three (3) killed and serious
injury (KSI) crashes occurred, all at the Arapahoe Road & US 287 intersection:

« A Broadside crash involved a westbound motorist and a southbound motorist. The crash
occurred in early morning hours under dark-lighted conditions. Weather and/or road
conditions were not cited as contributing factors nor were drugs and/or alcohol. One person
was killed, and one person was seriously injured.

o A Fixed Object crash involved a northbound motorist who hit a traffic signal pole. The crash
occurred late at night under dark-lighted conditions with snowy road conditions. Alcohol was
cited as a contributing factor. One person was seriously injured.

« A Fixed Object crash involved an eastbound motorist who hit a traffic sign and a light/utility
pole. The crash occurred around dawn. Weather and/or road conditions were not cited as
contributing factors, but alcohol was. One person was seriously injured.

CO 7 Segment C: US 287 to 119th Street 21



CQ CO 7 Segment C

US 287 to 119th Street
(Arapahoe Road and 119th Street)

Pedestrian and Bicycle Crashes

Vision Zero programs also emphasize the importance of reducing crashes involving non-motorized
road users, such as pedestrians and bicyclists, as they are more susceptible to being seriously injured
or killed in a crash. During the study period, one (1) pedestrian crash occurred at the Arapahoe &

US 287 intersection:

e An eastbound motorist making a left-turn struck a westbound pedestrian. The crash occurred
in the afternoon. Weather and/or road conditions were not cited as contributing factors, nor
were drugs and/or alcohol. The pedestrian sustained non-incapacitating injuries.

Level of Service of Safety Analysis

Several study area intersections have recently undergone significant reconstruction or have planned
projects that will substantially alter their configuration and provide safety benefits, among other
improvements. The signalized intersection of Arapahoe Road and 119th Street does not have any
recent or planned improvements. The Town of Erie has plans for interim improvements at the
Arapahoe Road and 111th Street intersection that will add northbound and southbound left turn lanes
(these turning movements are currently made from the through lane). Additional analyses were
conducted to evaluate the magnitude and nature of existing safety problems at these two
intersections.

The goal of the crash analysis process is to determine the magnitude of and nature of safety
problems using data-driven techniques and statistical analyses. Safety Performance Functions (SPFs)
were used to evaluate the magnitude of safety problems within the study area. Pattern recognition
and diagnostic techniques were used to assess the nature of safety problems.

Safety Performance Functions and Level of Service of Safety

The magnitude of safety problems was evaluated using SPFs, which measure the relationship
between traffic exposure, measured in average daily traffic (ADT), and crash count for the
intersection measured in crashes per year. The SPF models provide an estimate of the normal or
expected crash frequency for a range of ADT among similar facilities. Two kinds of SPFs were
calibrated. The first (Total) addresses the total number of collisions, and the second (Severe) looks
only at collisions resulting in injury or fatality. These SPFs aid in assessing the magnitude of the
safety problem from a frequency and severity standpoint.

Development of SPFs lends itself to the conceptual formation of Level of Service of Safety (LOSS).
LOSS uses quantitative measures (80th Percentile, Mean, 20th Percentile of the SPF) and qualitative
descriptions to characterize the safety of roadway segments or intersections relative to expected
values.

LOSS reflects how the roadway segment is performing with respect to its expected crash frequency
and severity at a specific level of ADT. If a safety problem is present, LOSS will describe its
magnitude only from the frequency and severity standpoint. The nature of the problem is
determined through diagnostic analysis using direct diagnostics and pattern recognition techniques.

Loss Categories:

LOSS | - Below 20th Percentile. Indicates a low potential for crash reduction.

LOSS [l - 20th Percentile to Mean. Indicates a low to moderate potential for crash reduction.
LOSS Il - Mean to 80th Percentile. Indicates a moderate to high potential for crash reduction.
LOSS [V - above 80th Percentile. Indicates a high potential for crash reductions.

CO 7 Segment C: US 287 to 119th Street 22
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Direct Diagnostics and Pattern Recognition

The roadways within the project limits were tested for the presence of patterns related to crash
type, severity, direction of travel, road conditions, and time of day, among other attributes. Crash
patterns were identified by comparing the causal factors recorded at study area locations to
normative percentages of similar facilities using binomial distributions. Any causal factor with at
least five occurrences and exceeding the 95 percent confidence level of the binomial distribution is
considered a pattern.

Key Findings
The following points summarize the key findings of safety analyses presented in this study:

Several factors identified in the crash history suggest that a portion of the recorded crash
frequency can be attributed to congested travel conditions.

Rear End and Sideswipe crashes, commonly observed during congested conditions along
corridors with signalized intersections, represent about 69 percent of the crash history.

About 42 percent of recorded crashes occurred between 6 AM and 9 AM or between 3 PM
and 6 PM, consistent with peak travel periods within the study area.

The Baseline Road & 119th Street and Arapahoe Road & US 287 intersections had the
highest crash frequencies, as well as the highest crash rates with respect to traffic volume.

The planned improvements at the Arapahoe Road & 111'" Street intersection have potential
for reducing crashes, particularly approach turn crashes.

DRCOG and Boulder County Vision Zero programs have previously identified US 287 and
CO 7 as locations of concern, but intersections within the corridor study area have been or
are being reconfigured.

o Arapahoe Road & US 287 has recently been reconfigured, including safety
enhancements.

o Baseline Road (CO 7) & 119th Street has a planned and funded reconfiguration,
including safety enhancements.
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Traffic Operations

Vehicular traffic counts for the study area were collected and compiled from CDOT, the City of
Lafayette, and new traffic counts recorded in August 2022. These counts included traffic data from
2011 until 2021 for the segments in the study area and cross streets. However, only 2021 and 2022
counts were used for vehicle traffic estimates. Traffic counts were collected for the corridor study,
including turning movement counts and ADT counts at key locations within the study area. Two daily
traffic counts were collected on Arapahoe Road east of US 287 and on 119th Street just north of the
Baseline Road intersection. Figure 12 shows vehicular traffic count locations and volumes.

As described previously, Segment C is the north leg of the trident of roads that serve east/west
travel between CO 7 to the east and Boulder and points west of 119th Street. The three roads
currently carry approximately 32,700 vehicles per day (vpd) west of 119th Street, with 9,600 vpd on
South Boulder Road, 12,600 vpd on Baseline Road (CO 7), and 10,500 vpd on Arapahoe Road.

Traffic operations within the study area were evaluated according to techniques documented in the
Highway Capacity Manual (HCM), 6th Edition (2016) by the Transportation Research Board. Level of
service (LOS) is a qualitative measure of traffic operational conditions based on roadway capacity
and vehicle delay. Levels of service are described by a letter designation ranging from LOS A to

LOS F; with LOS A representing the best possible conditions and LOS F representing highly congested
conditions. For signalized traffic control, LOS represents an average of the delays for all movements
at the intersection. Synchro traffic analysis software was used to develop the LOS calculations based
on the HCM 6th Edition methodology.

Analyses were performed to evaluate current (Year 2022) operational conditions at the study area
signalized intersections. Weekday AM and PM peak hour traffic counts were performed in August
2022. Town of Erie and CDOT staff furnished signal timing information. Findings are provided in
Table 2.

Table 2. Current Intersection Levels of Service (Average Delay in sec/veh)

Intersection || AM Peak Hour \ PM Peak Hour
Arapahoe Rd./US 287 E (64) D (40)
Retail Access B (13) A (9
Beasley Dr. B (18) A (5)
Arapahoe Rd./111th St. C (32) B (10)
Arapahoe Rd./119th St. C (27) C (27)
119th St./CO 7 (Baseline Rd.)* D (40) D (38)

l0Operational analyses based on approximate signal timing; actual timing information may alter findings.

As shown, all intersections currently operate at overall LOS E or better during peak hours. Though no
intersections operate at LOS F, top operational concerns within the study area include the following
intersections/movements:

o 119th Street/Baseline Road (pending incorporation of signal timing information). The
southbound approach accommodates all movements within a single approach lane, causing
LOS F operations along this approach.

o Arapahoe Road/111th Street The northbound intersection approach accommodates all
movements within a single approach lane, causing LOS F operations along this approach.

« Arapahoe Road/US 287. Multiple left turn movements operate at LOS F.
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Figure 12. Daily Traffic Counts
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Bicycle and Pedestrian Operations

Pedestrian and Bicycle Counts

Available pedestrian and bicycle counts were recorded at all signalized intersections. Data were
recorded during the AM peak and PM period periods on Tuesday, August 30, 2022. There was no
differentiation between pedestrians and bicyclists, and bicyclists were recorded both in the
crosswalk and on-street. Arapahoe Road and 111th Street has the highest number of pedestrians and
bicyclists in the corridor study relative to the other crosswalks in the area. The recently built
intersections at Arapahoe Road and the Safeway access, and Arapahoe Road and Beasley Drive also
have pedestrian or bicyclist movement through the intersection.

Prevailing Multimodal Travel Patterns

Bicycle and pedestrian activity data are available from other sources, one of those being Strava.
Strava data are collected from users through their smart phone application, compiling anonymized
trip data.

Strava Global Heatmap shows where there is a higher concentration of trips within the study area.
These are mainly found between 111th Street and Hawk Ridge Road and people using the South
Boulder Trail. There is also significant use on the dog park trail that connects to the Great Bark Dog
Park. It is important to note that Strava data typically overrepresent recreational travel because
Strava captures use only from people who use the application. The data typically do not capture
utilitarian trips such as walking to bus stops. Nonetheless, Strava provides a good understanding of
how pedestrians and bicyclists are using trails and roads.

Short Trip Analysis

Using the DRCOG regional travel model, a short trip analysis was completed to identify corridors with
a high proportion of short-distance trips in 2020. While these short trips are likely currently being
made by automobile, it is useful to identify corridors with a higher number of short trips because
these represent trips that could potentially be converted to bicycle or pedestrian trips.

Figure 13 shows the estimated short trips in 2020. The three-color bandwidths reflect trips less than
1 mile (yellow), trips 1 to 2 miles in length (orange), and trips 2 to 3 miles in length (red). The wider
the band, the more short-distance trips occur along the corridors.

Figure 13 also shows that the majority of the model estimated 2020 trips within this area happened
on Arapahoe Road between 111th Street and Hawk Ridge Road. It is important to note that the
recent Nine Mile development, southeast of the US 287 and Arapahoe Road intersection, has
significant commercial floor space and, as shown by the pedestrian counts, there is also activity on
Arapahoe Road between 111th Street and US 287. Similarly, future pedestrian and bicyclist
movement across N 119th Street from the recent (under construction) Parkdale development to the
Great Bark Dog Park is expected.
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Figure 13. DRCOG 2020 Estimated Short Trips (1-3 miles)
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Transit

Transit plays an important role in the current and future CO 7. In addition to providing an alternative
mobility choice for the corridor, planned improvements will impact the design of CO 7 in the future.

This section focuses on the current and future transit service and infrastructure of Segment C, mainly
Arapahoe Road and 119th Street, while also giving context to the other roads to make sure that
transit alternatives work effectively for the system and overall travel needs. Existing conditions
describe the current service operated by RTD in 2022, as well as changes to be implemented under
the board-adopted System Optimization Plan (SOP) developed for the Reimagine RTD study. SOP
implementation began with the May 2023 runboard and will continue to be implemented over time in
the coming years. Ridership data are provided for 2019, 2020, and 2022 to compare levels before and
after COVID and to show trends over the last three years. The future conditions description is based
on planned improvements detailed in recent studies, including the concurrent US 287 BRT Study and
the 2018 State Highway 7 BRT Study.

Existing Transit Service and Amenities
RTD operates transit service in the form of fixed-routes, using different levels of bus service. Table 3
summarizes the service characteristics of transit currently operating in the study area.

Table 3. Existing Transit Route

Route

Name Range 1. Service Route Frequency

Hourly through most of the day on
weekdays and similar service on
weekends starting slightly later in the
morning during the summer; every 30
minutes August through May when
school is in session with 15 minute
service within Boulder

Every 30 minutes through most of the

Between the Downtown Boulder Station and
J U M P Local Arapahoe Ridge High School along Arapahoe

Road (CO 7) with branches to Erie and the
Lafayette Park-n-Ride.

225 Local Between the Downtown Boulder Station and || day on weekdays and similar service
Lafayette Park-n-Ride along Baseline Road on weekends starting slightly later in
the morning.

Every 30 minutes through most of the
day and every 60 minutes in the late
Between the Downtown Boulder Station and || night on weekdays with similar service

DASH Local the Lafayette Park-n-Ride via Broadway and || on Saturdays starting slightly later in
South Boulder Road the morning . Hourly service on
Sundays and Holidays through most of
the day.

Along US 287 and US 36 through Lafayette
with local stops and service to the
Lafayette Park-n-Ride. Most of the service
is focused between downtown Longmont
LD Regional || and the US 36 & Broomfield Station, with
two trips in each direction during peak
hours (southbound in the morning and
northbound in the afternoon) that run
through to Denver Union Station.

Every 30 minutes during the peak
period and every 60 minutes during
the off-peak period on weekdays. On
Saturdays, service runs every two
hours through most of the day, but
there is no Sunday or Holiday service.

NOTE: Route JUMP and Route 225 descriptions and frequency are based on current service; these routes will be modified
with implementation of the System Optimization Plan (SOP) in the near future.
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Figure 14 shows a map of existing fixed transit routes and bus stops. Route JUMP is the primary
transit service on the CO 7 corridor with Route LD crossing the corridor on US 287. The Route JUMP
has a branch that splits off to Erie from Arapahoe Road at 111th Street and runs north from 119th
Street.

Most bus stops in the study area consist of the standard RTD bus stop sign posted on a pole with the
basic route information. Several stops within the urban area of Lafayette feature benches and some
feature shelters. Some of the bus stops have sidewalk access, others lack sidewalk access making it
challenging and unsafe for people to access and wait for the bus.

Figure 14. Existing Bus Routes and Stops
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Table 4 and Table 5 show recent ridership data by route and stop for activity in the study area only.
These data, collected by Automatic Passenger Counters (APCs) on buses, are weekday averages
collected over the January service change period, also known as a “runboard” (January through May)
of the year listed in the table. This part of the year was selected as it provides the most consistent
and reliable data with fewer holidays and more typical days where riders are regularly commuting to
work and school.
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Table 4. Recent Ridership by Stop

Average Weekday Boardings Percent Change
Stop Name 2019 \ 2020 \ 20221 2019-2020 | 2020-2022

Lafayette Park-n-Ride 105.72 150.18 95.87 42.06% -36.17%
(DASH)

Lafayette Park-n-Ride 76.27 77.48 41.62 1.58% -46.29%
(JUMP)

Lafayette Park-n-Ride (LD) 99.56 116.70 34.62 17.22% -70.34%
Lafayette Park-n-Ride (225) 97.87 108.95 66.76 11.32% -38.73%
Lafayette Park-n-Ride Total 379.43 453.32 238.86 19.48% -47.31%
Merlin Dr./E Spaulding St. 34.19 42.49 24.31 24.26% -42.80%
W Baseline Rd./N Carr Ave. 27.12 29.25 17.26 7.88% -41.00%
Sir Galahad Dr./South 29.70 24.66 18.94 -16.97% -23.19%
Boulder Rd.

IRidership for 2022 is affected by COVID-19, and a Pandemic Operations Plan has been in place since April 19, 2020.

The ridership by stop data have been condensed to show the most popular stops in the study area,
which include the Lafayette Park-n-Ride, the area near the Baseline Road and US 287 stop

(W Baseline Road/N Carr Avenue), and stops near the two main schools with high student ridership
east of the Lafayette Park-n-Ride: Merlin Drive/E Spaulding Street stop serving the Peak to Peak
Charter School and Sir Galahad Drive/South Boulder Road stop serving Justice High School. The most
notable trend from these data is the overall decline in ridership from 2020 to 2022, which dropped
more for commuter stops (Route LD at Lafayette Park-n-Ride) than other stops. The stop for Justice
High School has the lowest reduction in ridership.

Table 5. Recent Ridership by Route

Average Weekday Boardings Percent Change
Route 2019 \ 2020 20221 2019-2020 | 2020-2022
DASH 144.53 182.72 113.84 26.43% -37.70%
JUMP 298.18 311.70 142.58 4.53% -54.26%
LD 163.29 191.14 53.78 17.06% -71.87%
225 192.20 206.84 111.09 7.61% -46.29%

1 Ridership for 2022 is affected by COVID-19, and a Pandemic Operations Plan has been in place since April 19, 2020.

53% decrease between 2020-2022 for all four routes (boardings) in the study area (excludes boardings
out of study area).

Commuter Route LD experienced the largest decline likely due to new work from home

trends.

Route DASH saw a significant ridership increase in the study area from 2019 to 2020.

Route Dash experienced a 21% decrease between 2019 and 2022.
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As transit continues to recover from the COVID-19 pandemic, routes that provide basic transit service
to a variety of community amenities, such as Route 225, JUMP, and DASH, should perform better
than routes more focused on service peak commute riders, such as Route LD. This provides a good
outlook for service in Lafayette and on the CO 7 corridor and validates previous ridership model
projections, which consider various dips in ridership that occur due to changes in the economy.

Transit service changes are planned based on RTD’s Reimagine study, resulting in the SOP, which is
intended to steer route network changes for the next five years. Route JUMP, described as the Route
JUMP X proposal, focuses its service on a more streamlined route between the Downtown Boulder
Station and the Lafayette Park-n-Ride. This route runs along CO 7 from Boulder up to US 287 (107th
Street) and then to Baseline Road, to Public Road, and terminates at the Lafayette Park-n-Ride.
Route 225 has a similar route plan in the SOP as the current route, which serves the popular Baseline
Road and US 287 area, plus the two schools east of the Lafayette Park-n-Ride, terminating at the
Park-n-Ride. The proposed route adds a new “225T” pattern, which takes over the former JUMP
branch to Erie.

Transit Key Findings and Future Needs

e Existing transit service in the study area closely matches what is proposed in the Reimagine
RTD SOP, which is anticipated to be implemented in the near future. Ridership in the area
on all routes has decreased over the last two years, although regular, non-commute-oriented
routes should continue to recover and see steady increases over the years. Prior to the covid
service cuts a significant portion of service-oriented workers in the Boulder area used the
Jump to commute in off-peak hours. Without regular service all day, this use will likely not
recover. Ridership modeling projections made for the long term, such as the 2040 horizon
year for the State Highway 7 BRT Feasibility Study, remain valid.

e BRT service using a mixture of exclusive ROW and running in mixed traffic is proposed for
both the US 287 and CO 7 corridors. This service will share station locations near the
Segment C study area including at Baseline and 119" and a ““super station” on US 287 at
approximately Lucerne Drive. Preliminary station design work has been completed as studies
related to bus transit improvements and BRT implementation have progressed. Consideration
should be made in the design and construction of CO 7 Segment C improvements for transit
stations and requirements for the BRT implementation. This primarily involves passenger
access to the BRT station and space for bus stops, while also considering the flow of the
transit vehicles, including queue jumps.
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Figure 15. Forecasted Household Growth (2020-2050)
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Figure 16. Forecasted Employment Growth (2020-2050)
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Figure 19. Example of BRT Station Design for 119th Street and CO 7 (Baseline Road)
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Travel Demand Forecasts

2050 Travel Demand Forecasts
The DRCOG travel demand model (Version 2.3.1) was used to establish 2050 traffic forecasts for the
CO 7 corridor (Brighton to Broomfield), including the Arapahoe Road and 119th Street portions of
Segment C. The DRCOG 2050 land use forecasts were adjusted based on input from the local
agencies, as described in the future land use section on page 34. The DRCOG 2050 model was
modified to include the improvements planned for the CO 7 corridor. Detailed documentation of the

forecasting process is included as part of the CO 7 SPLT project.

Corridor Forecasts
Figure 20 shows the resulting daily traffic forecasts near Segment C. The 2050 traffic forecasts

account for widening of CO 7 east of 119th Street; however, no other streets near Segment C are
assumed to be widened. The traffic forecasts account for BRT service (as described in the future
transit section on page 37), as well as transit-only lanes on Arapahoe Road (CO 7) west of US 287 and
Baseline Road (CO 7) from 119th Street to the east. Through Segment C, the BRT will operate on
Baseline Road in mixed traffic. As shown, the resulting traffic forecasts on Baseline Road and
Arapahoe Road are similar, with slightly higher traffic volumes forecasted on Arapahoe Road between

US 287 and 119th Street.

Figure 20. 2050 Daily Traffic Forecasts
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Turning Movement Forecasts

Morning and afternoon turning movement forecasts were developed for key study area intersections
as shown on Figure 21.These peak hour forecasts were used as the basis for the future traffic

operational analysis.

Figure 21. 2050 AM and PM Peak Hour Traffic Forecasts
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Future Traffic Operations

Future traffic operations within the study area were evaluated according to techniques documented
in the Highway Capacity Manual (HCM), 6th Edition (2016) by the Transportation Research Board.
Level of service (LOS) is a qualitative measure of traffic operational conditions based on roadway
capacity and vehicle delay. Levels of service are described by a letter designation ranging from LOS A
to LOS F; with LOS A representing the best possible conditions and LOS F representing highly
congested conditions. For signalized traffic control, LOS represents an average of the delays for all
movements at the intersection. Synchro traffic analysis software was used to develop the LOS
calculations based on the HCM é6th Edition methodology.

Analyses evaluated future (Year 2050) operational conditions at the study area signalized
intersections. As noted previously, improvements are planned and funded at two study area
intersections. These improvements are described below and are included in the “No Action” future
operational analysis. The resulting intersection operations are summarized in Table 7.

o 119th Street/Baseline Road. The funded intersection improvements include additional turn
lanes, additional eastbound and westbound through lanes, accommodation for future transit
gueue jump lanes, space for future BRT stations, bike lanes on all legs, sidewalks in the
northwest quadrant, and grading for future sidewalks in the remaining intersection quadrants.

« Arapahoe Road/111th Street. The funded improvements will focus on adding northbound and
southbound left turn lanes and resetting a signal pole to address safety concerns.

Table 7. No Action 2050 Intersection Levels of Service (Average Delay in sec/veh)

Intersection || AM Peak Hour PM Peak Hour
Arapahoe Rd./US 287 F (84) E (74)
Retail Access B (15) B (18)
Beasley Dr. B (20) A (8)
Arapahoe Rd./111th St.* F (84) E (80)
Arapahoe Rd./119th St. F (106) F (92)
119th St./CO 7 (Baseline Rd.)* E (66) E (76)

12050 No Action includes the planned and funded intersection improvements at Arapahoe Rd. & 111th St. and Baseline Rd.
(CO 7) & 119th St.

As shown, for the 2050 No Action alternative, four of the study area intersections are projected to
operate at LOS F during either the AM or PM peak hour or both. These future operational conditions
help to establish the need for improvements on Segment C and will be used to inform alternatives
development.
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Figure 22. Corridor Needs Development Methodology
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Corridor Needs can also be used as a framework for future decision-making beyond the Segment C
Concept Study.
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6. Alternatives Development and Evaluation

The Alternatives Development and Evaluation process was completed in two phases, Tier 1 and

Tier 2. The purpose of Tier 1 was to identify a broad range of multimodal elements for consideration
along Arapahoe Road and 119th Street. After the initial qualitative screening in Tier 1, the remaining
multimodal elements were grouped together into three Packaged Alternatives, each with a different
emphasis. The Packaged Alternatives were further evaluated in Tier 2.

Tier 1 Alternatives Development and Evaluation

Tier 1 Alternatives Development

Tier 1 resulted in a broad range of multimodal elements as candidate improvement types for
consideration along Arapahoe Road and 119th Street. The improvement ideas were derived from the
assessment of existing and future conditions, as well as from the stakeholder and public engagement.
To provide structure to the process, the improvement types were grouped into the following
categories:

o Access control - such as the limitation and/or consolidation of driveways

o Accessibility - such as construction, reconstruction, and/or widening of sidewalks

« Amenity - such as wayfinding for trail connections

« Cross-sections - such as number of through lanes, bike lanes, and medians

« Intersection improvements - such as roundabouts and channelized turn lanes

« Multimodal improvements - such as pedestrian at-grade and grade-separated crossings

« Speed management - such as traffic calming infrastructure and real-time speed feedback
signs (SFS)

« Transit amenities, service - such as bus stop enhancements

« Other - such as pavement materials (concrete vs. asphalt) and lighting

The full list of improvement ideas by category is included in Table 8.

Table 8. Tier 1 Improvement ldeas Evaluated

Category Improvement Idea

Access control Limitation and/or consolidation of driveways
ADA accessibility Directional curb ramps (add or replace)

ADA accessibility Sidewalks (construction, reconstruction, and/or widening)
Amenity Pedestrian lighting

Amenity Wayfinding

Cross-section Shoulder (addition, widening)

Cross-section Shared use path

Cross-section Bike lanes

Cross-section Buffered bike lanes

Cross-section Protected bike lanes

Cross-section Two-way left-turn lane

Cross-section Reversable center lane

Cross-section Median

Cross-section Narrow travel lane(s)

Cross-section Widening to two travel lanes in each direction
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Category

Improvement ldea

Intersection improvement

Intersection capacity improvements (additional turn lanes)

Intersection improvement

Intersection capacity improvements (additional through lanes)

Intersection improvement

Intersection reconfiguration (e.g., 119th & Arapahoe to make
NB to WB and EB to SB predominant)

Intersection improvement

Roundabout

Intersection improvement

Channelized turn lane

Intersection improvement

Smaller intersection

Intersection improvement

Protected-only left movements

Multimodal improvements

Pedestrian at-grade crossing (Signalized, HAWK, RRFB)

Multimodal improvements

Underpass

Multimodal improvements

Overpass

Multimodal improvements

Curb bulbouts

Multimodal improvements

Median refuge island

Multimodal improvements

Leading pedestrian interval

Multimodal improvements

Raised crosswalks

Multimodal improvements

Conflict-zone markings

Multimodal improvements

Trail connections

Speed management

Tightened corner radii at intersections

Speed management

Traffic calming infrastructure (chicanes, traffic circles,
speed tables, etc.)

Speed management

Real-time speed feedback signs (SFS)

Transit amenities

Micromobility stations at bus stops

Transit amenities

Regional mobility hub

Transit service

On-demand microtransit

Other improvement ideas to be considered in the preliminary and final design are listed in

Appendix D.
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Tier 1 Evaluation
Each improvement idea was qualitatively evaluated based on its ability to support the corridor
needs. Table 9 summarizes the simple yes/no evaluation prompt for each corridor need.

Table 9. Tier 1 Evaluation Prompts

Corridor Needs Evaluation

Multimodal and regional || Will the improvement add multimodal infrastructure and/or address
connectivity multimodal connectivity needs?

Crash reduction toward

L Will the infrastructure reduce or eliminate serious injuries and fatalities?
Vision Zero

Will the infrastructure complete connections along and across the corridors?
Will the improvement ease travel difficulties, especially for impacted
populations?

Walk, bike, first and
final mile connections

Will the infrastructure meet the needs of people trying to access local and

Transit regional transit?
Motor vehicle travel Will the infrastructure decrease traffic delays and make travel more
times predictable for vehicles and buses?

Will the infrastructure reflect the unique characteristics of adjacent land

Context sensitivity uses and complement the context of the surrounding environment?

Of the 37 improvement types evaluated in Tier 1, the following 6 were not advanced for inclusion in
Tier 2: conventional bike lanes, smaller intersection, pedestrian overpass, raised crosswalks, traffic
calming infrastructure (chicanes, traffic circles, speed tables, etc.) and on-demand microtransit as
they do not support and/or are in conflict with one or more of the Corridor Needs. The remaining 31
improvement types were retained for further consideration in the Tier 2 evaluation.

Tier 2 Alternatives Development and Evaluation

With a comprehensive list of candidate improvement types, the project team bundled compatible
improvements into three Packaged Alternatives, each with a distinct emphasis. Input from the first
phase of public and stakeholder engagement influenced the development of the three Packaged
Alternatives.

The Alternatives included:

« Alternative A - Optimize the Existing Right-of-Way
« Alternative B - Match Travel Patterns
« Alternative C - Maximize Multimodal Capacity

CO 7 Segment C: US 287 to 119th Street 47



CQ CO 7 Segment C

US 287 to 119th Street
(Arapahoe Road and 119th Street)

Alternative A

Alternative A seeks to minimize any impacts beyond the existing ROW, recognizing that many of the
surrounding land uses are protected open spaces and residential neighborhoods.

Alternative A includes one 11’ vehicular travel lane in each direction and adds 4’ shoulders. A
detached 10’ shared use path on the south side of Arapahoe Road and the west side of 119th Street is
the multimodal accommodation for both bicycles and pedestrians. New pedestrian mid-block
crossings are introduced at the South Boulder Canyon Creek Trail crossing, Parkdale neighborhood
access from 119th Street, and at the Lafayette Great Park. Alternative A includes a roundabout at
the Arapahoe Road and 119th Street intersection and retains the planned intersection improvements
at Arapahoe Road and 111th Street and at Baseline Road/CO 7 and 119th Street. Figure 23 illustrates
the key features of Alternative A.

Key Features of Alternative A
o« One 11’ travel lane in each direction, 4’ shoulders
« Rural cross section with no curb and gutter

o Detached 10’ shared use path
« South side of Arapahoe Road, west side of 119th Street

« Mid-block crossings, Rectangular Rapid-Flashing Beacon (RRFB), at South Boulder Canyon
Creek Trail crossing, Parkdale neighborhood access, and Lafayette Great Park

o Planned intersection improvements at Arapahoe Road and 111th Street and at Baseline
Road/CO 7 and 119th Street

« Roundabout at the Arapahoe Road and 119th Street intersection
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Figure 23. Alternative A Key Features
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Alternative B

The guiding theme of Alternative B was to match the dominant travel patterns of the CO 7 travel
shed, notably westbound (toward the City of Boulder) in the morning peak period and eastbound in
the evening peak period.

Alternative B includes one 11’ vehicular travel lane in each direction and adds a 14’ reversible center
travel lane. Detached 6’ sidewalks on both sides of the roads are included to accommodate
pedestrians. Separated bikeways are included to provide a dedicated space for cyclists. The
separated bikeway is directional on Arapahoe Road (west of South Boulder Canyon) and two-way on
Arapahoe Road (east of South Boulder Canyon) and 119th Street. Mid-block Pedestrian Hybrid
Beacons (PHBs) are introduced at the South Boulder Canyon Creek Trail crossing and at the Lafayette
Great Park.

Alternative B reconfigures the intersection at Arapahoe Road and 119th Street to accommodate the
reversible center lane. And the planned intersection improvements at Arapahoe Road and 111th
Street, and Baseline Road/CO 7 and 119th Street are retained. Figure 24 shows the key features of
Alternative B.

Key Features of Alternative B
« One 11’ travel lane in each direction, 14 reversible center lane,
« Urban cross section with curb and gutter
o Detached 6’ sidewalks on both sides

o Separated bikeway
« Directional on Arapahoe Road (west of South Boulder Canyon)
« Two-way on Arapahoe Road (east of South Boulder Canyon) and 119th Street (west side)

o Mid-block crossings (PHBs) at South Boulder Canyon Creek Trail crossing and Lafayette Great
Park

« Planned intersection improvements at Arapahoe Road and 111th Street, and Baseline
Road/CO 7 and 119th Street

« Intersection reconfiguration at Arapahoe Road and 119th Street
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Figure 24. Alternative B Key Features
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Reversible Center Lane Traffic Analysis

The general premise of the reversible center turn lane would be to accommodate the directionality
of traffic flow on Arapahoe Road and 119th Street while minimizing ROW impacts. The center lane
would be used for northbound (119th Street) and westbound (Arapahoe Road) traffic during the

AM peak period; the direction that approximately 70 percent of future (2050) traffic is expected to
travel. Conversely, during the PM peak period, approximately 60 percent of future (2050) traffic is
expected to travel eastbound (Arapahoe Road) and southbound (119th Street); therefore, the center
lane would be reversed in the PM peak hour to accommodate the heavier movement.

Reversible lanes work best when left turns are minimal or non-existent, like for bridges, tunnels, and
freeways. There are few arterial street reversible lane applications in the United States. One
example is Lafayette Street in Santa Clara, California. The reversible lane extends 5 blocks
(approximately 1,000 feet) and includes overhead signing to denote the directionality of the center
lane. Notably, the reversible lane terminates in advance of major intersections with heavy left turn
movements.

Arapahoe Road & 111th Street Intersection

The project team evaluated the operation of the signalized Arapahoe Road and 111th Street
intersection. The heavy eastbound and westbound left turn volumes at this intersection (as
documented in Chapter 4) negate the benefit of a reversible center lane. The westbound left turn
movements would be permitted only from the center lane in the AM peak period, while the
eastbound left turn movements would also be permitted only from the single eastbound through lane
during the AM peak period. In both cases, left turning motorists are required to wait for a gap in
oncoming traffic to complete the left turn movement. The opposite configuration would occur during
the PM peak period - with eastbound left turns being made from the center lane. In both peak
periods, the heavy left turn volumes, with no dedicated left turn traffic signal phase, would cause
significant queuing and impede the flow of through traffic. The average delay for general traffic,
including buses, at the intersection with the reversible center lane in 2050 is projected to be

119 seconds/vehicle during the AM peak hour and 113 seconds/vehicle during the PM peak hour
(compared to 84 seconds/vehicle and 80 seconds/vehicle, respectively in the 2050 No Action
alternative).

Arapahoe Road & 119th Street Intersection

The Arapahoe Road and 119th Street intersection is projected to carry a heavy northbound to
westbound left turn movement in the AM peak period with a correspondingly heavy eastbound to
southbound right turn movement in the PM peak period; in addition to significant through travel
patterns on both Arapahoe Road and 119th Street. To make the reversible center lane concept work,
the project team considered several innovative intersection treatments to accommodate the
reversible lane through the intersection to accommodate the heavy regional travel pattern. A grade
separation and significant ROW would be required to achieve this while providing adequate
operations for general traffic, including buses. It would result in indirect routing for
northbound/southbound and eastbound/westbound travelers, requiring them to maneuver through
(and incur delays at) two intersections instead of a single intersection.

Figure 25 shows the conceptual design of the Arapahoe Road and 119th Street intersection with the
reversible lane.
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Figure 25. Reversible Lane at Arapahoe Road and 119th Street
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Other Considerations

In addition to the poor traffic operations at the Arapahoe Road & 111th Street intersection and the
indirect routing and ROW impacts at the Arapahoe Road & 119th Street intersection, several other
considerations are associated with a reversible center lane that would result in potential negative

impacts on the Arapahoe Road and 119th Street corridors:

« Operations & Maintenance - Intelligent Transportation System elements are required for
reversible lane control, structures for signal head placement, communications to a traffic
management center for operational control, etc. If the reversible lane were barrier
separated, daily shifting of the barriers would be required.

« Safety - There is potential for confusion at driveway/access points along the reversible lane
alignment. Motorists exiting their driveway/access may experience confusion on which
direction the reversible lane is operating and could pull into the center lane in the wrong
direction, resulting in an increased likelihood of head-on crashes. Because the center lane
would be a shared left turn lane with through movements, there would be an increased
likelihood of rear-end crashes.

« Bicycle & Pedestrian Crossings - A pedestrian refuge at the trail crossings could not be
accommodated due to use of the center lane as a reversible lane.

Creation of Alternative B-2

After consultation with the stakeholders, the initial Alternative B was modified to eliminate the
reversible center lane from further consideration. The modified Alternative B, B-2, eliminates the
reversible lane and instead includes left turn lanes at intersections, standard intersection capacity
improvements at Arapahoe Road and 119th Street and at Arapahoe Road and 111th Street, and
median refuges at pedestrian mid-block crossings.
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Alternative C

The guiding theme of Alternative C was to maximize the multimodal capacity of Arapahoe Road and
119th Street. Alternative C includes the more robust enhancements for all travel modes, relative to
the other Packaged Alternatives.

Alternative C includes two 11’ vehicular travel lane in each direction and a 14’ raised center median.
Detached 10° shared use paths on both sides of the roads are included to accommodate pedestrians
and cyclists. A pedestrian underpass is included at the South Boulder Canyon Creek Trail crossing,
and a PHB with a median refuge is included at Lafayette Great Park. The planned intersection
improvements at Arapahoe Road and 111th Street, and Baseline Road/CO 7 and 119th Street are
retained, along with recommended intersection improvements at Arapahoe Road and 119th Street. In
addition, raised crosswalks at the channelized right turns at Baseline Road/CO 7 and 119th Street are
recommended. Transit improvements, such as bus stop enhancements and transit signal priority
along Arapahoe Road, are also included. To further enhance the bus stops at South Boulder Canyon, a
micromobility hub is included.

Micromobility Hubs

Mobility hubs are community focal points that seamlessly integrate various transportation modes,
provide supportive multimodal infrastructure, and serve as a placemaking strategy to activate
activity centers. Mobility hubs can vary in size, programming, and design to respond to the context
and function of each location. Factors that influence the investment level in a mobility hub include
existing transit service, land use characteristics, and population and employment densities.

Figure 26 shows the key features of Alternative C.

Key Features of Alternative C
« Two 11’ travel lanes in each direction and a 14’ raised center median
« Urban cross section with curb and gutter
o Detached 10’ shared use paths on both sides of the roads
o Pedestrian underpass at South Boulder Canyon Creek Trail crossing
« Mid-block crossing (PHB) with median refuge at Lafayette Great Park
o Raised crosswalks at channelized right turns at Baseline Road/CO 7 and 119th Street

« Planned intersection improvements at Arapahoe Road and 111th Street, Arapahoe Road and
119th Street, and Baseline Road/CO 7 and 119th Street

e Micromobility hub at South Boulder Canyon; bus stop enhancements
« Transit signal priority (extra green for buses) along Arapahoe Road
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Figure 26. Alternative C Key Features
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Tier 2 Evaluation

The three Packaged Alternatives, including both versions of Alternative B, and the No Action
Alternative, were qualitatively and quantitatively evaluated based on their ability to address the
corridor needs. Rather than evaluating as a means to select the “best” alternative, it was an
exercise to understand the strongest aspects of each alternative to inform the development of the

Recommended Alternative.

Table 10 summarizes the evaluation criteria by corridor needs.

Table 10. Tier 2 Evaluation Criteria

Corridor Needs

Evaluation Criteria

Multimodal and
regional connectivity

To what extent does the alternative address multimodal connectivity?
To what extent does the alternative support east/west regional travel?
Does the alternative balance multimodal and regional travel needs?

Crash reduction
toward Vision Zero

How many safe system components are included?
Wou