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Public Engagement Summary of Input

During the first public engagement campaign of the US 287
Vision Zero Safety & Mobility Study, a virtual meeting room
was available from February 28 - March 19, 2023 for the
public to learn about the study’s background, goals,
timeline, and safety and mobility analysis results to-date.
The meeting also collected public feedback through a
comment form, survey, and interactive map.

Primary Engagement Goals

» Identify public priorities for eliminating fatal and serious accidents
» Gather feedback on locations and types of multimodal safety concerns
®» Understand key destinations along the US 287 corridor

PUBLIC INPUT & ENGAGEMENT

91 open-ended responses

38 purpose and need survey responses

43 map comments 3@ likes/dislikes

14 zip codes represented
Top three zip codes: 80026, 80516, 80501
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Survey Responses by Zip Code

US 287 VISION ZERO SAFETY
& MOBILITY STUDY AREA
Survey Responses By Zip Code

80503
4 Responses

80301
5 Responses

3 Responses

80027
4 Responses 80023
2 Responses
Not Shown: f
80020

80304 ~ 5 Responses
2 Responses P
80013 Broomfield
(N

1 Response 80031 -
‘ 1 Response _Responses




Purpose and Need Survey

A survey was administered to gather feedback on safety improvements needed to
support people walking, driving, rolling, taking transit, and driving on US 287.
Responses will inform the project’s Purpose and Need Statements, which are required
on applications for federal grant opportunities and construction funding.

Question 1: Regarding motorized traffic (cars, trucks, freight), what are the best ways to eliminate fatal
and serious injury crashes? (Please select three).

Improve Intersection Operations

Improve Traffic Flow and Reliability

Evaluate Speed Limits
Address Current Maintenance Need

Improve Access to Destinations

Other

Encourage carpooling, telecommuting, and alternatives

Accommodate freight needs

0% 25% 50% 75% 100%

Question 2: The US 287 Bus Rapid Transit Feasibility Study sought transit-related service enhancements
and capital investments. The US 287 Vision Zero Safety & Mobility Study will recommend safety
improvements. How can the goals of these two studies be integrated? (Please select three).

Improve connectivity with other modes of
transportation

Improve physical access to transit
Improve reliability of transit travel times
Improve station areas and amenities

Ensure equitable access to transit

0% 25% 50% 75% 100%
US 287 Vision Zero Safety & Mobility Study
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Purpose and Need Survey

Question 3: How can we best eliminate fatal and serious crashes for bicyclists? (Please select three).

Provide separation from fast moving traffic

Improve connectivity with existing bike network
Reduce conflicts with cars at intersections
Create comfortable and attractive bikeway(s)

Improve access to destinations

Other

0% 25% 50% 75% 100%

Question 4: How can we best eliminate fatal and serious crashes for people walking and rolling along the
corridor?

Promote pedestrian friendly design

Improve connectivity with existing pedestrian network
Increase the comfort for people walking along the corridor
Improve access to key destinations

Increase the comfort for people walking across the corridor

Promote active transportation

0% 25% 50% 75% 100%

US 287 Vision Zero Safety & Mobility Study
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Public Input Themes

Public feedback was submitted through the comment form, survey, interactive map,
and direct outreach to project staff. The input was categorized into 10 themes to track
community sentiment around improvement priorities. The distribution of comments by

theme is organized from highest to lowest percentage on the following two pages

(some comments touched on multiple themes and were sorted into more than one

theme category). Comments submitted through the interactive map were also
organized into the themes and shown on a map at the end of the summary.

Separated Multimodal Facility
0) The most regularly mentioned theme from the community comments was a desire for
15%@ separated facilities for multimodal travelers, creating a buffer from high-speed traffic
along the corridor.

(o)

o “When speeds are above 45... feel uncomfortable being on a road shoulder no
matter how wide it is. It needs to be a physically separate bike path at that point.”

Speed Limit Enforcement
14% Along many sections of the corridor, speed limits are not adhered to, which many feel

leads to more dangerous conditions.

“Support safety by consistently enforcing speed limits and traffic rules.”

Median

northbound and southbound lanes on US 287.

0/ Emphasis was placed on the importance of a median or barrier to separate
14 0

“The most efficient means of separating the oncoming traffic
would be rumble strips and concrete lane barriers.”

Multimodal Connectivity
13(% Requests were made to increase multimodal connectivity along the corridor, such as
© through providing safe and comfortable connections to destinations.

éﬁs “There is no sidewalk on the west side of Highway 66 to the businesses on
S 7 the southwest corner of Highway 287. This forces walkers to cross 287

twice at intersections where the speed limit is 60 miles per hour.”

US 287 Vision Zero Safety & Mobility Study
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Public Input Themes

12%

L2%

12%

Pedestrian Safety
There was a desire for increased pedestrian safety using solutions such as grade
separated crosswalks and accessibility enhancements at intersection crossings.

“Any crosswalk that crosses 287 HAS to have
lights, sound, or a signal of some kind.”

Traffic Signal Operations
Better signal timing was cited for its potential to improve traffic flow and reduce
dangerous driving conditions along the corridor.

{Reduce ‘vellow light speed up’ syndrome}

Vehicular Operations

Specific safety concerns along the corridor and at/or approaching intersections
were shared, highlighting unclear driver expectations and unsafe driver behaviors,
such as at locations where lanes merge.

“Left turning traffic out of Walmart on 287 at Parkridge Ave frequently
turns wide, hitting traffic coming out of the Willis heights neighborhood.”

Education

Public education could help reduce the dangerous behaviors that most commonly
lead to crashes.

“Some of it seems cultural - humans behaving recklessly
and without regard for anyone else's life or safety.”

Roundabouts
A handful of respondents stated the potential value of replacing signalized
intersections with roundabouts.

. )

Weather Impacts
Site specific safety concerns related to weather were identified.

“Snow is consistently plowed into the sidewalks preventing
pedestrian traffic without using the busy highway.”

US 287 Vision Zero Safety & Mobility Study o o 8 o o o
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Map Survey Responses

US 287 VISION ZERO SAFETY
& MOBILITY STUDY AREA

Map Survey Responses by Theme
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Public Engagement Summary of Input

During the Fall 2023 Public Engagement of the US 287
Vision Zero Safety & Mobility Study, a self-paced virtual
Open house was available from August 21 - September 17,
2023 for the public to learn about the study’s progress to
date, including safety analysis, recommendations, and a
concept for a proposed walk-bike path. The meeting also
collected public feedback through a comment form,
surveys, and an interactive map.

Primary Engagement Goals
» Gather feedback on proposed safety recommendations

» Learn about key destinations and support for the proposed walk and
bike path

» Share information about the proposed median barrier

PUBLIC INPUT & ENGAGEMENT

208 Total Participants

O8 Open-Ended Responses

82 Map Comments

23 Zip Codes Represented
Top Three Zip Codes: 80026, 80504, 80501

e US 287 Vision Zero Safety & Mobility Study
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Survey Responses by Zip Code

80503
11 Responses

80301
3 Responses

80303
3 Responses ‘

80023
€s . 2 Responses

One response was received from

each of the following zip codes 80020

and are not shown in the map: 15 Responses
80304, 80305, 80525, 80002,

79110, 80302, 80030, 80007,
80540, 80227, 80221, 80544

80027
S 6 Respons

Broomfield

US 287 Vision Zero Safety & Mobility Study RN
www.boco.org/287planning N &2 A s o &‘ o-a m



Open-Ended Comment Summary

In this phase of public engagement, community members
had the opportunity to submit open-ended feedback via:

» Median Barrier Survey

» Walk & Bike Path Survey

» Safety Recommendation Map Survey
» Email

driving
stretch  roads
vehhz:le

One crossmg help reduce

opprecmte syroomfield terfl sar west east
> lanes clrupuhoe lane  money

edestrian
drivers |I hts longmont use p |
= g rOGd S cars going large transportation

accidents red 'S slow highway g
safety ot time years
dillon Speed turn mph improvements ~SOUth even communities
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Cross ared ; Ie‘t P_ consider
pay boulder high ©'° peoplf el
. i A/
signal :‘;tOp think W \}..’ fCISt ﬁOfth T traveling
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Word Cloud compiled from all open-ended comments.

The following broad themes were identified following
analysis of all open-ended comments:

Safety Traffic Operations
m Bike & Pedestrian Development
" other

US 287 Vision Zero Safety & Mobility Study
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Open-Ended Comment Themes

Theme percentages do not add up to 100% due to some comments addressing more than one theme.

f Many comments explicitly acknowledge one or more safety problems
sa ety along the corridor.

is mentioned in e Support sgfer mfrastru@gr_e_ fo.r bicyclists and pedestrians. _
790/ * Need for signage and visibility improvements along the corridor.
(1)

of all comments

[PijeCt Im paCt ] This study has recommended many safety improvements for intersections
and sections throughout the corridor, including developing concept designs for five locations. Safety
recommendations include: advance warning signs and flashing beacons to increase driver awareness of
upcoming intersections; raised crossings at some right-turn bypass lanes and improved crosswalk striping
to improve the visibility of people walking and bicycling; and a weather station to support proactive snow
plowing.

s d Vehicle speed is a top concern for a number of residents, with a focus
pee on both the lowering of speed limits and enforcement of existing and
future speed limits.
Lowering the speed limit to 45 mph is requested along the more
32% developed segments of the corridor.
of all comments ¢ Two comments suggested the speed is currently too slow, mainly
. due to the number of traffic signals and high traffic volume.
[PijeCt ImpaCt ] CDOT completed a speed study to evaluate potentially reducing posted
speed limits through Lafayette. The results of the study should be available in early 2024. Traffic signal
timing coordination to the posted speed limit in urban areas is recommended in the near-term.

. - Traffic patterns and signal timing are impacting roadway users and
Trafflc Operatlons decreasing safety along the corridor.
. . . * Signal timing affects motorists who may not have enough time to
is mentioned in . )
execute turning movements or find that they are frequently stopped
30% at signals.
of all comments * People trying to bicycle or walk across intersections noted that they
do not have enough time to cross at some signals.

* A number of comments requested traffic signals at currently
unsignalized intersections, noting an increase in traffic volumes due
to new development.

e Some comments asked for restricting right-on-red turns.

iSs mentioned in

[Projec't Im paCt j Signal timing evaluations are recommended at all signalized intersections

along the corridor. Protected left turn signal operations to reduce broadside crashes and increase safety
for crossing bicyclists and pedestrians are recommended at key intersections. No Right Turn on Red is
recommended for many signalized intersections in urbanized sections of Longmont and Lafayette.

US 287 Vision Zero Safety & Mobility Study
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Open-Ended Comment Themes

Theme percentages do not add up to 100% due to some comments addressing more than one theme.

Many comments reflect on the need for increased enforcement along
the corridor.

is mentioned in * Motorists frequently run red lights.

0 *  Municipal revenue from traffic enforcement (i.e. tickets) could be
26 A) used to fund the implementation of this study’s recommendations.

of all comments

[Project Impact ]

Increased enforcement, including speed photo radar, is recommended
corridor-wide.

One out of four comments note that US 287 is currently unsafe and
uncomfortable for people walking and bicycling.

e Many comments indicate a need for safer bicycle and pedestrian

facilities and intersection crossings along the corridor.

* Focus on increasing safety for school children and other vulnerable

of all comments users. N _
* Five comments suggest that driving should be the transportation
mode of highest priority.

is mentioned in

Pedestrian/bicycle-focused recommendations include intersection
improvements such as turning radius reduction to slow vehicle speeds and crosswalk
"bulbouts" in some locations to shorten pedestrian crossing distances. A separate walk and
bike feasibility analysis was completed and the preferred alignment recommended.

Impacts from growing development along the corridor contribute to
safety issues and decrease comfort along the corridor.
* Development along and near 287 has contributed to increased
traffic volume.
e Noise and exhaust from vehicle traffic - especially trucks -
of all comments discourage bicyclists and pedestrians from using 287 as well as
affect nearby residents' quality of life.

iS mentioned in

Many recommendations have been included to improve safety in
response to traffic volumes along the corridor, including engineering mitigations to reduce
speeds, improve traffic signal operations, and increase the safety of people walking and
bicycling.

US 287 Vision Zero Safety & Mobility Study
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Open-Ended Comment Themes

Theme percentages do not add up to 100% due to some comments addressing more than one theme.

Many comments are in favor of a median barrier to improve safety
along the corridor.
* [tis important to consider design factors such as safety of U-turns.
* Some comments note that the median barrier alone will not
address an underlying safety concern of excessive speeds.

iSs mentioned in

of all comments

As part of this study, a 12-mile median barrier concept for two rural
segments of US 287 has been developed, and planning-level analysis of U-turn movements
and locations conducted. Boulder County has applied for a $21 million grant to install the
median barrier.

T . Improved transit service would increase connectivity and reduce
ra nSIt vehicle volumes along the corridor.
is mentioned in e Comments .ger.werally favor Bus Rapl.d Tran3|t, though some
o comments indicate concern about limited bus service, or a
5 /o preference for light rail service instead.
of all comments * There is interest in integrating transit improvements with safe
infrastructure for pedestrians and bicyclists traveling to and from

transit stops.

Project Impact j
[ 'l p All future BRT stops along the corridor were evaluated for safety

improvements, including opportunities to increase access to and from the stops for people
walking and bicycling. When applicable, the conceptual designs developed in this study
incorporated future BRT operations, such as bypass lanes.

Other comment themes include use of funding, technology, and
agency collaboration.

. . . * Some comments indicated frustration that funding is not being
is mentioned in

0 used to address speed-related issues, and a few other comments
14 A) opposed this study and its recommendations more generally as a
of all comments poor use of public funds.

* There is interest in EV charging options along the corridor.

* Afew comments indicated that agency collaboration on this corridor
can be confusing or unclear, and community members"” complaints
have been unaddressed.

Proj Im ]
[ OleCt paCt All community feedback from this study will be communicated to the US

287 Coalition, which is comprised of local elected officials and staff for the communities of
Fort Collins, Berthoud, Loveland, Longmont, Erie, Lafayette, and Broomfield, as well as
transportation partners like NFRMPO, DRCOG, RTD, and CDOT.

US 287 Vision Zero Safety & Mobility Study
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Individual Survey Results

Following presentation of the proposed walk and bike path and
median barrier concept, community members were invited to fill out
surveys regarding current travel behaviors, expected usage of new
facilities, and other thoughts regarding the proposed improvements.

WALK & BIKE PATH SURVEY - 60 PARTICIPANTS

What mode do you currently use to travel on Participants across transportation modes were
or across US 2877 Participants can select asked if they would use the proposed walk and bike
multiple modes. path. Nearly all participants who travel the corridor

by bike indicated they would use the path, whereas

59 out of 60 particpants note ) _ e
about three in four drivers indicated they would.

that they drive on the corridor.

. 60
In addition to driving;: " Would Use Walk
50 d Bike Path
35 participants also bike on the anesrers
. 40 Would Not Use

corridor. ™ Walk and Bike Path
18 walk 30
take 20
. . . 10

And 1 particpant indicated that they travel .

» . 0

by WheeICha" on the cor“dor' Drive  Bike + Other  Walk Transit Wheelchair
(Bike)

MEDIAN BARRIER SURVEY - 24 PARTICIPANTS

Do you live or own property along US 287 in
the proposed median barrier area?

The majority of open ended responses to
the median barrier survey were in
support of the project, while some N

indicated that a median barrier is a step 0

in the right direction but alone would not 16 Responses

be enough to improve safety along the
corridor. Several comments suggested
modifications and considerations for the
median barrier, such as extending it or
locating in other areas, but there was no
direct opposition to the median barrier
concept in this survey.

Yes, between
Arapahoe Road
and Pike Road

8 Responses

A§ this projeqt moves for\_/vard i“_to Note: No participants answered that
design, the project team_wnl continue they live or own property in the
to conduct outreach with PVOPerty proposed median barrier area north of
owners along the corridor. Longmont.

US 287 Vision Zero Safety & Mobility Stud e o o o o .
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Individual Survey Results

Location and Distribution
of Map Comments:

Legend

SAFETY IMPROVEMENTS MAP
e Number of Map

s Comment Pns SURVEY - 32 PARTICIPANTS

- “B”ld"c”ty 82 MAP COMMENTS

0 25 Mies Recommended safety improvements were

— displayed on an interactive map platform for

community members to review and provide
their feedback in the form of map pins.

Longmont

Total Crashes. 119
Severe Crashes: 4
US 287 & 3 Ave o
Traffic Signal ig
= Left:turn Operations.
US 287 Speed Limt 220 MPH NBLT Prot/Perm SBLT Proy/Perm  EBLT Perm

WHLT: Perm

© 32 broadside (12 SB: 8 EB: 6 NB: 6 WB).
© 50re: SB: 14 NB: 8 WB; GEB).
signal heads are doghouse sty heads
ash

i “This requi heads
with FYAsignal heads.

high-comfort parallel routeand are not traveling on the sidewalk
8 Install reflective backplat

tes.
Reviewyellow and red intervals and coordination
27 US 287 Vision Zero Safety & Mobility Study Project

Many participants provided “other suggestion” map comments with insights
into traffic patterns and issues at specific intersections. Some comments
Eri indicated concerns with how certain safety improvements such as
re eliminating right turn on red would impact traffic flow at several
intersections, and several comments expressed concern with high speeds
throughout the corridor and unsafe conditions for bikes and pedestrians.

Lafayette !‘ Good plan for protecting pedestrians. : % \i
‘ Anything that could slow traffic and o Y x|
provide increased pedestrian safety X 5 l%i;:ggéggéaeﬁfdﬁigg E;Sgggha;;;hls M
WO;Jfl_d be Eelﬁfurl] Lots (I)f Fl)edesman signal.warning.beacon that flashes
i traffic at this light regularly. - when the light is red.
- ¥ Review ® Review
3
= Olike | Dislike Q Ba °
2 like (1) | Dislike @ (O] ¥] Qz‘c,;mm o © 19 days g0
= Zoom in @ 17 days ago
% Vlv)are
c r pe
. o e ™™ ’\ ol &
Broomfield &= '
u Flicks - Ave
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Public Engagement Summary of Input

From November 17 to December 3, 2023, community
members had the opportunity to review the US 287 Vision
Zero Safety & Mobility Study draft report. A survey was
available to provide feedback regarding how well the
recommendations met study goals and identify any
additional corridor issues that should be examined in future
studies.

Primary Engagement Goals

» Gather feedback on whether the recommendations will eliminate
serious injury and fatal crashes along US 287.

» Gather feedback on whether the recommendations will improve mobility
along US 287 for people using any travel mode.

P Identify additional corridor issues Boulder County and the US 287
Coalition should examine following completion of the study.

PUBLIC INPUT & ENGAGEMENT

160 Total Participants

104 Open-Ended Responses

20 Zip Codes Represented
Top Three Zip Codes: 80026, 80020, 80504

US 287 Vision Zero Safety & Mobility Study s o o o o
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Survey Responses by Zip Code

80513
3 Responses

80503
7 Responses

_——

80301
6 Responses

| |
2 Responses
80027
8 Responses

80023
7 Responses

One response was received from
each of the following zip codes
and are not shown in the map:

80033, 80304, 80305, 80308,

80530, 90302, 80302 (3 responses) \\
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Open-Ended Comment Summary

In this phase of public engagement, community members
had the opportunity to submit open-ended feedback
regarding the Draft Report via email or by taking a survey
with two multiple choice and one open ended question.

Participants were asked to state their level of agreement with the following statements:

These recommendations will eliminate serious These recommendations will improve mobility
injury and fatal crashes along US 287. along US 287 for people using any travel mode.

. Strongly Agree

. Agree

Neither Agree
nor Disagree

. Disagree

. Strongly
Disagree

P

Participants were asked if there are additional corridor issues Boulder County and the US
287 Coalition should examine following the completion of this Study, and if so, what.

boulder )
- J:Est o e . pe?ple
sen 0 tUN need crossing dCCESS 4. intersection:
Lo north - ars speed arapahoe
lafavette """ corridor == |ight along
\lane reduce ® -
put gt 0 ook mtersectlon
needs turning west |anes travel red westbound
pedestrian brt south + fﬁ diflon
longmont  on I'a C bike
stops S limit  across dangerous llghts help

Word Cloud compiled from all open-ended comments.

Many of the open-ended and emailed comments referenced experiencing excessive speeds and that speed
limits were too high along the corridor. Others expressed a continued need for multimodal and transit
connectivity and safety. Several comments provided suggestions or concerns regarding existing conditions at
specific intersections or segments of the corridor, such as signal timing or turn geometry issues. Other themes
identified throughout the open-ended comments revolved around enforcement needs, residential barriers for
safety and noise mitigation, concerns regarding Bus Rapid Transit and light rail, and suggestions for other
corridors throughout Boulder County.

US 287 Vision Zero Safety & Mobility Study
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Open-Ended Comment Themes

Among the open-ended comments, the following themes arose most frequently.

Speed Many comments identify high speeds and signal timing as a continued

concern contributing to feeling unsafe as a driver or non-motorized
user along the corridor.
* Re-evaluation of speed limits is requested throughout the corridor.
* Lack of enforcement is identified in some comments as a concern,
and several comments request increased enforcement presence to
combat both speeding and red light running.

[Project Impact j | | S
The study recommended addressing both speeding and signal timing

improvements along the corridor. In Fall 2023, CDOT completed a speed study to evaluate potentially
reducing posted speed limits along US 287 through Lafayette. The results of the study should be
available in early 2024. Traffic signal timing coordination to the posted speed limit in urban areas is
recommended in the near-term. Other signal timing updates were recommended such as improving
left-turn operations. Additionally, enforcement of speeds and red-light running was recommended.

Participants expressed a desire for improvement of multimodal

M u It' mOdaI facilities for non-motorized users, such as connections with bicycle
. facilities along and intersecting the corridor and proposed BRT
Connectivity stotions.
e Safe and frequent crossing locations are a high priority for
participants.

* Several comments identify concerns regarding access to transit
facilities for pedestrians and bicyclists.

[PijeCt ImpaCt ] The proposed Walk-Bike Path would provide an off-street, separated facility
along the US 287 corridor. Based on public feedback, it is recommended that a proposed walk-bike path
be separated from US 287 as far as possible from the roadway, and connect with existing transit and
future BRT stations. In segments where there are right of way constraints, it is recommended that a
physical, vertical barrier be installed to protect people walking and people biking on the walk-bike path
from potential conflicts with vehicles. Additionally, the study recommends completing gaps in the
multimodal network to create complete connections to proposed BRT stations and intersecting pedestrian
and bicycle facilities.

Some comments indicated concerns or suggestions regarding specific
intersections along the corridor.
Intersection * Participants identified the intgrsection with.DiIIon Road/_NW
Parkway as an area of confusion that contributes to feeling unsafe.
|mprovements e Other intersections identified by multiple open-ended comments
include Stonehenge Drive, Dawson Drive, and Arapahoe Road.

Specific

[PijeCt ImpaCt j Safety improvements were identified for each intersection along the

corridor with identifiable crash trends. These recommendations were informed by engineering standards,
site visits, and public feedback. Engineering safety improvements include traffic signal improvements,
signage improvements, turning movement improvements, access management, pedestrian and bicycle
improvements, and a center median barrier. Non-engineering recommendations include enforcement,
education, encouragement, and equity mitigations.

US 287 Vision Zero Safety & Mobility Study
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Intersection

= Type of Stop Control
L US 287 Speed Limit = MPH

Represents ten years Total Crashes 0
of crash data: _, SevereCrashes: 0 Bicycle-Involved: 0

2011-2020 Fatal Crashes: 0 Pedestrian-Involved: O

Traffic signal | | eft-turn Operations

operations, if L, 5 1.\ /a SBLT: N/A EBLT: N/A WBLT: N/A
applicable

Observations

e Crash trends and other observations, including
recently implemented improvements.

Recommendations
Recommendations based on the crash trends.

How to read the
Intersection slides.
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] ‘
Total Crashes 0

o]
U S 2 87 & W CR 2 Severe Crashes: 0 Bicycle-Involved: 0
Fatal Crashes: 0 Pedestrian-Involved: 0
- Side-Street Stop Controlled
Fad US 287 Speed Limit = 65 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Observations

* No crashes

Recommendations
N/A

i

'-?L-C
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Total Crashes 4
U S 2 87 & Ye I I OW St o n e Severe Crashes: 1 Bicycle-Involved: 0
Fatal Crashes: 0 Pedestrian-Involved: 0
Side-Street Stop Controlled
US 287 Speed Limit = 65 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Observations

e 4 crashes

Recommendations
N/A

e
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Total Crashes 0

=
U S 2 87 & CR 4 Severe Crashes: 0 Bicycle-Involved: 0
Fatal Crashes: 0 Pedestrian-Involved: 0
- Side-Street Stop Controlled
Fad US 287 Speed Limit = 65 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

* No crashes

Recommendations

N/A

[
(! ‘:i
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] o
Total Crashes 5
mgps Severe Crashes: 1 Bicycle-Involved: 0
US 287 & Ve rm I I I IO n Rd Fatal Crashes: 0 Pedestrian-Involved: 0
Side-Street Stop Controlled
US 287 Speed Limit = 65 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

e b crashes

Recommendations

N/A

£l

=
Longm
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1222
Severe Crashes: 27

Total Crashes

Non-Intersection Crashes ruaicmese: -

Longmont Study Area: MM 313.91-318.36

50 MPH === 55 MPH

m— 60 MPH

Observations

YELLOWSTONE RD

VERMILLION RD

e The 3 fatal crashes were 2
op Crash types: 3 fatal crashes- 2 pedestrian,1 bicycle . .
Rear end P — pedestrian and 1 bicycle.
Sidoswips o Bl ot 2 ot and Several locations with =i
| aveling n o neide lane. broadside crashes and
aast atewalk and fll o tho Stdowalk approach turn crashes assTAvE
and was struck by a vehicle travelin
gggndg.the outsit\;e lane south of 1 1?“ acceSS|ng driveways_ Legend
Pedestrian zone between
: Sueet Aloohol wee Suspecteq of the 2" Avenue and Longs Peak 25 mph
i 2 adestrian. g 35 mph
g LA A : : ? Avenue. Pavement markings i mih
200 rear e_ni:l 15m Ave t ‘t:?th A The majority of the parked motor i i -_—
— ol crastes 1o oo e Sldewalkio o Iktb'I ke} = o I
z : : rear end [ AvenaeEne . ere were 4 pedestrian
i 3 bike : ; Avenue == 55 mph
= H 2 = = u g 9 u @ =t u bicycle crashes at mid-block F Traffic Signal et
. s e = ¢ % oot 2 e s s s crossing location between ] studyhrea
Milepaint
4 pedestrian/bicycl hes at th fdrua involv
oesouy ot e el vt s 5t Avenue and 6% Avenue.
Avenue and 6th Avenue (315.2-315.96) q arm Open Space
* Significant number of rear
0 0.5 1 Miles
2 23 N © BB o= end crashes between T
(1)) % E— ; 0; = g Signalized intersections. US 287 VISION ZERO SAFETY
2,0 = 5 S (% a,’ @ * Significant number of AND MOBILITY STUDY
4 g 2 parked vehicle crashes. The Signals & Speed Limits
= & majority happen between
o 2nd Avenue and 9t Avenue. e

7  US 287 Vision Zero Safety & Mobility Study Project




- Ute Highway

o A

Non-Intersection Crashes

* Recommend corridor-wide access control plan.

* Prioritize installing a median for access control at high crash
driveways (picture of locations to the right).

* Install RRFB or PHB at midblock crossing locations between
3 Avenue and 4% Avenue, 4" Avenue and 5" Avenue, and
5th Avenue and 6™ Avenue. Can utilize existing overhead
mast arm equipment. The city installed RRFBs this summer
at the above midblock locations.

* Consider advanced intersection warning signs with activated
beacons in the southbound direction approaching Park Ridge
Avenue (entering urban area).

* Review yellow and red intervals and coordination throughout
the corridor.

* Enforcement: increased speeding, red-light running, and DUI

Existing crossing signage does
enforcement. not prioritize pedestrians/
* Education: city-wide education campaign for bicycle safety. bicyclists crossing Main Street.

onpr

8 US 287 Vision Zero Safety & Mobility Study Project o~ W HO zg ! _J' |



Total Crashes 59
Severe Crashes: 10 Bicycle-Involved: 2

US 287 & Park Ridge e > pedesaninones: -

Traffic Signal
Left-turn Operations

=
Longm US 287 Speed Limit = 55 MPH
L NBLT: Perm/Prot SBLT: Perm/Prot  EBLT: Perm/Prot WBLT: Perm/Prot

Observations

&) 14 approach turn (13 SB; 1 NB)
¢ 31rearend (20 SB; 10 NB; 1 EB)
* 4-section FYA signal heads in each direction

Recommendations

Evaluate updating SB left turn to protected only during
peak periods (4-section FYA already installed).

() Consider advanced intersection warning signs with
activated beacons in the southbound direction
approaching Park Ridge (entering urban area).

*1 ped, 1 bike

with no narrative

® Pedestrian (X' PDO Vehicle1 _» D Turning Install reflective backplates.

Bicycle X Y e Venice s Review yellow and red intervals and coordination.

4—
X Fatality T Angle

9  US 287 Vision Zero Safety & Mobility Study Project
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Total Crashes 230

U S 2 87 & Ut H u h Severe Crashes: 11 Bicycle-Involved: 1
e Ig Way Fatal Crashes: 0 Pedestrian-Involved: 1

= Traffic Signal
Longm US 287 Speed Limit = 45 MPH

® Pedestrian X PDO —» Vehicle 1
Bicycle X Injury —® Vehicle 2
X Fatality

US 287 Vision Zero Safety & Mobility Study Project

v

Turning

4—
T Angle

Left-turn Operations
NBLT: Prot SBLT: Prot EBLT: Prot WBLT: Prot

Q 56 approach turn crashes

27 broadside crashes (13 SB; 5 NB; 5 WB; 4 EB)
27 fixed object crashes (14 SB; 7 NB; 3EB; 3WB)
Q 95 rear end crashes (31 SB; 26 WB; 24 EB; 14 NB)

Recommendations

Left-turn signal operations have been updated to protected only
which will mitigate approach turn crashes. No additional
recommendations.

Intersection Compliance Monitoring cameras.

Install object marker sign (OM3-L) at each of the channelized
right turn islands.

Reconstruct the SBR channelized right turn geometry to
improve turn visibility.

Install reflective backplates on EB/WB through traffic signal
heads

Review yellow and red intervals and coordination.

BRT Recommendations: NB/SB BAT lane queue jumps.

% o Ay S m

P 3 = a8 ]
- —

Channelized right-turn
geometry

‘00 6 20



£l

Total Crashes 10
- Severe Crashes: 1 Bicycle-Involved: 0
US 2 87 & C rIS m a n D r Fatal Crashes: 0 Pedestrian-Involved: O
Side-Street Stop Controlled
US 287 Speed Limit = 45 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Observations
8 broadside (6 EB; 2 WB)

Recommendations

(® Evaluate 3 movement access.

Crisman

Drive

11 US 287 Vision Zero Safety & Mobility Study Project



Total Crashes 74
CDOT IMPROVEMENT INTERSECTION Severe Crashes: 9 Bicycle-Involved: 4

US 287 & 23 rd Ave Fatal Crashes: 1 Pedestrian-Involved: 6

Left-turn Operations

Traffic Signal

US 287 Speed Limit = 35 MPH NBLT: Perm SBLT: Perm EBLT: Perm WBLT: Perm
obsevatons |
9 19 approach turn (12 NB; 7 SB) @ Ped/bike trend: left-turns failing to yield

ROW to ped/bike

¥* A o 5 -
SO IEECSRS (& NE, DUz 4-125 4.3 Ped/bike trend: RTOR versus bike

€ 26rear end (13 SB; 11 NB; 1 WB; 1 EB)

Recommendations

Evaluate updating NB/SB left turn to Enhance bicycle lane crossing markings
permitted-protected or protected only during across 287.
peak periods. This requires replacing Improve bicycle facilities on Coffman
existing signal heads with FYA. Avenue so that bicyclists have a high-

@ Install LED illuminated border comfort parallel route and are not traveling
bicycle/pedestrian warning sign (W11-15) on the sidewalk.
with passive pedestrian detection. Install reflective backplates.

9 Restrict right-turn-on-reds. Review yellow and red intervals and

@ Protect left-turns when pedestrian push coordination.
button is pressed to eliminate BRT Recommendations: NB/SB BAT lane

*2 ped with no

00 ©0O

narrative
pedestrian/left-turning vehicle movements queue jumps.
® Pedestrian (X' PDO —> Vehicle1 __» N Turning from occurring simultaneously. This @ Re-stripe EB/WB intersection approaches to
Bicvcl X Injur ' requires replacing existing traffic signal accommodate a bicycle lane (see CDOT
cycle ad —®  Vehicle 2 heads with FYA signal heads. design).

4—
X Fatality T Angle

12 US 287 Vision Zero Safety & Mobility Study Project



Total Crashes 77

Severe Crashes: 5 Bicycle-Involved: 3
Fatal Crashes: 0 Pedestrian-Involved: 4
US 2 87 & 2 1St Ave Left-turn Operations
NBLT: Prot/Perm SBLT: Prot/Perm EBLT: Perm WBLT: Perm

Traffic Signal
US 287 Speed Limit = 35 MPH

@ 24 approach turn (10 NB; 7 SB; 4 WB; 3 @ Left-turns failing to yield ROW to ped/bike
EB) RTOR versus bike

18 broadside (6 SB; 5 EB; 4 NB; 3 WB) * NB/SB signal heads are doghouse

£ 22 rear end (16 NB; 3 EB; 2 SB; 1 WB)

Recommendations

> ‘5.‘,;...

e : Evaluate updating left-turn operations to ‘ Review yellow and red intervals and

protected only during peak periods. coordination.
Longmont is working towards «  BRT Recommendations: NB/SB BAT lane
implementation on this recommendation. queue jumps; remove/replace channelized
Updating to protected left-turns will right-turn island to accommodate the BRT
eliminate conflict between pedestrians and lane and replace existing traffic signal.
left-turning vehicles. «  City of Longmont currently has an ongoing

@ Install LED illuminated border TIP project at this intersection where
bicycle/pedestrian warning sign (W11-15) recommendations include a full
with passive pedestrian detection. intersection rebuild, potential grade

@ Restrict right-turn-on-reds in westbound separation of pedestrians/bicycles at
direction. Oligarchy Ditch (south of intersection), and
Improve bicycle facilities on Coffman protected pedestrian/bicycle movements

(® Pedestrian X PDO Vehicle 1 _» ¥ Turning Avenue so that bicyclists have a high- at the intersection
. i comfort parallel route and are not traveling
= Bicycle X' Injury —® Vehicle 2 -« on the sidewalk. Install reflective
X Fatality T Angle backplates

13 US 287 Vision Zero Safety & Mobility Study Project
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Total Crashes 22
U S 287 & 20th AV e Severe Crashes: 3 Bicycle-Involved: 2
Fatal Crashes: 0 Pedestrian-Involved: O
Side-Street Stop Controlled

=
Longm US 287 Speed Limit = 35 MPH Left-turn Operations
| | NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

£l

Observations
9 broadside (6 WB; 3 EB)

Recommendations
% Evaluate 34 movement access.

® Pedestrian X PDO —» Vehice1 __» D Turning
Bicycle X Injury —=e Vehicle 2 —
X Fatality T Angle

14 US 287 Vision Zero Safety & Mobility Study Project



Total Crashes 66

Severe Crashes: 7 Bicycle-Involved: 4
US 2 87 & 19th Ave Fatal Crashes: 0] Pedestrian-Involved: 1
Iraffic Signal Left-turn Operations
US 287 Speed Limit = 35 MPH NBLT: Perm SBLT: Perm EBLT:Perm  WBLT: Perm

c
: N 9 18 approach turns (12 SB; 6 NB). @ Left-turns failing to yield ROW to
— & 11 broadside (6NB; 4 SB; 1EB). ped,bike.
Q 29 rear end (17 SB; 9 NB; 2 EB; 1 WB). @ RTOR versus bike crash.

1 .1 Al .
Eﬁ@ @) | ia:?*é.’

Recommendations

19t Ave _ : . . . o
Evaluate updating NB/SB left-turn phasing @ Improve bicycle facilities on Coffman
operations to being permitted/protected or Avenue so that bicyclists have a high-
protected-only during peak periods. This comfort parallel route and are not
would require replacing existing signal heads traveling on the sidewalk.
with FYA signal heads. L) Install reflective backplates.
@ Install LED illuminated border :3 Review yellow and red intervals and
bicycle/pedestrian warning sign (W11-15) coordination.
o with passive pedestrian detection. *  BRT Recommendations: NB/SB BAT
*2 bike with no @ Protect left-turns when pedestrian push lane queue jumps.
narrative button is pressed to eliminate pedestrian/left-
® Pedestrian (X’ PDO —» Vehide1 _ v -«— Turning tgrning vehicle mO\./ement.s from occ.urring
. simultaneously. This requires replacing
Bicycle X Injury —e Vehicle 2 existing traffic signal heads with FYA signal

<4—
X Fatality T Angle heads.
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CDOT IMPROVEMENT INTERSECTION Total Crashes 193

U S 287 & 17th A Severe Crashes: 9 Bicycle-Involved: 7
Ve Fatal Crashes: 1 Pedestrian-Involved: 7

Traffic Signal

Left-turn Operations
NBLT: Prot/Perm SBLT: Prot/Perm EBLT: Prot/Perm  WBLT: Prot/Perm

@ 58 approach turns (27 SB; 11 NB; 10 WB; 10 . Doghouse style signal heads each direction

US 287 Speed Limit 35 MPH

EB) . Fatal crash was a broadside crash
31 broadside (15 SB; 6 EB; 5 WB; 5 NB) @ Left-turns failing to yield ROW to ped/bike
o R £ 77 rear end (31 NB; 25 SB; 16 EB; 5 WB) RTOR versus bike crash
Recommendations

Evaluate updating left-turn phasing operations Widen EB/WB approaches to accommodate a
to protected-only during peak periods. This bicycle lane (see CDOT design).
would require replacing existing signal heads @ Enhance bicycle lane crossing markings
with FYA signal heads. across 287.

0 Protect left-turns when pedestrian push Improve bicycle facilities on Coffman Avenue
button is pressed to eliminate pedestrian/left- so that bicyclists have a high-comfort parallel
turning vehicle movements from occurring route and are not traveling on the sidewalk.

. _ simultaneously. This requires replacing '3 Review yellow and red intervals and
*1 bike with no existing traffic signal heads with FYA signal coordination.
narrative @ heads. BRT Recommendations: NB/SB BAT lane
. - Install LED illuminated border queue jumps.
. -« .
® Pedestrian @ PDO —> Vehicle1 _ Turning bicycle/pedestrian warning sign (W11-15)
@ Bicvcle X Injury . with passive pedestrian detection.
= ’ y . Vehicle 2 “— @ Restrict right-turn-on-reds.
X Fatality T Angle

16 US 287 Vision Zero Safety & Mobility Study Project




Total Crashes 62

Severe Crashes: 5 Bicycle-Involved: 2
U S 2 87 & 1 5th Ave Fatal Crashes: O Pedestrian-involved: 8
Traffic Signal Left-turn Operations
US 287 Speed Limit = 35 MPH NBLT: Perm SBLT: Perm EBLT:Perm  WBLT: Perm

Observations

& 34 rearend (24 NB; 9 SB; 1 WB)
&) Leftturns failing to yield ROW to ped/bike
RTOR versus bike crash

@ Install LED illuminated border @ Improve bicycle facilities on
bicycle/pedestrian warning sign Coffman Avenue so that bicyclists
(W11-15) with passive pedestrian have a high-comfort parallel route
detection. and are not traveling on the

9 Restrict right-turn-on-reds. sidewalk.

@ Protect left-turns when pedestrian Install reflective backplates.
push button is pressed to eliminate Review yellow and red intervals and
pedestrian/left-turning vehicle coordination.

. - movements from occurring
® Pedestrian X PDO ; D i
' o > Vehiclel Turning simultaneously. This requires
Bicycle % Injury —e Vehicle 2 -— replacing existing traffic signal
X Fatality T Angle heads with FYA signal heads.

17 US 287 Vision Zero Safety & Mobility Study Project
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CDOT IMPROVEMENT INTERSECTION
Total Crashes

US 287 & Mountain View seeccese -

Traffic Signal Fatal Crashes: &

US 287 Speed Limit = 35 MPH Left-turn Operations

NBLT: Perm SBLT: Perm

e

22 broadside (11 SB; 4 EB; 4 WB; 3 NB)
&) 14 approach turns (5 SB; 4 NB;4 WB; 1 EB)

@ Install passive pedestrian detection
camera with illuminated W11-15 when
pedestrian/bicycle is detected or push
button is pressed (see CDOT design).
Restrict right-turn-on-red.

Protect left-turns when pedestrian push
button is pressed to eliminate
pedestrian/left-turning vehicle movements
from occurring simultaneously. This
requires replacing existing traffic signal
heads with FYA signal heads.

6

Fold
ksl
st
Lol
Lioid
Lo

® Pedestrian (X' PDO —» Vehice1 _» ¥ Tuming @ Obtain turning movement counts to
Bicycle X Injury . determine if the EB/WB right or left-turn
—® Vehicle 2 -« lanes can be eliminated to accommodate
X Fatality T Angle an EB bicycle lane through the intersection.

US 287 Vision Zero Safety & Mobility Study Project

98

EBLT: Perm

16
Pedestrian-Involved: 5

Bicycle-Involved:

WBLT: Perm

34 rear end (18 NB; 12 SB; 2 EB; 2WB)

Recommendations

Enhance bicycle lane crossing markings
across 287.

Improve bicycle facilities on Coffman
Avenue so that bicyclists have a high-
comfort parallel route and are not traveling
on the sidewalk.

Enhance bicycle lane crossing markings
across 287.

Install reflective backplates.

Review yellow and red intervals and
coordination.




Total Crashes 65
U S 2 87 & 1 1th AV e Severe Crashes: 1 Bicycle-Involved: 3
Fatal Crashes: 0 Pedestrian-Involved: 1
Traffic Signal
US 287 Speed Limit = 35 MPH Left-turn Operations

NBLT: Perm SBLT: Perm EBLT: Perm WBLT: Perm

Observations

14 broadside (6NB; 3 SB; 3WB; 2 EB)
€ 36 rearend (19 NB; 16 SB; 1 EB)
RTOR versus bike and pedestrian crashes

Recommendations

@ Install LED illuminated border bicycle/pedestrian warning sign
(W11-15) with passive pedestrian detection.

@) Restrict right-turn-on-reds.

@ Improve bicycle facilities on Coffman Avenue so that bicyclists
have a high-comfort parallel route and are not traveling on the
sidewalk.

Install reflective backplates.

Pedestrian (X PDO i — i . . . .
® | > Vehiclel _» = Turning Review yellow and red intervals and coordination.
Bicycle X Injury —® Vehicle 2 «—

X Fatality T Angle
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£l

US 287 & 10t Ave

Side-Street Stop Controlled
US 287 Speed Limit = 35 MPH

® Pedestrian X PDO —» Vehice1 __» D Turning
Bicycle X Injury —=e Vehicle 2 —
X Fatality T Angle

Total Crashes 23
Severe Crashes: 1 Bicycle-Involved: 1
Fatal Crashes: 0 Pedestrian-Involved: O

Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Observations

~ 5 broadside (4 WB; 1 EB)
¢ 14 rearend (6 NB; 5 NB; 2 EB; 1 WB)

Recommendations
* N/A

20 US 287 Vision Zero Safety & Mobility Study Project



iy Total Crashes 108

Severe Crashes: 7 Bicycle-Involved: 7
CDOT IMPROVEMENT INTERSECTION

U S 2 87 & 9th A Fatal Crashes: 1 Pedestrian-Involved: 3
Ve Left-turn Operations

Traffic Signal NBLT: Prot/Perm SBLT: Prot/Perm EBLT: Prot/Perm  WBLT: Prot/Perm

US 287 Speed Limit = 25 MPH

i @ 29 approach turns (10 EB; 8 WB; 6 NB; 5 * Afatal bicycle-involved crash occurred

SB) when southbound vehicle traveling straight

17 broadside (6WB; 4 NB; 4SB; 4 EB) through the intersection struck a

12 sideswipe (11 SB; 1 WB) northbound bicyclist that crossed in the

west crosswalk and turned right to cross
€ 38rearend (12 NB; 12 SB; 8 EB; 6 WB) eastbound.
*  All left-turn signal heads are doghouse style @ Crash trend: left-turns failing to yield ROW

signal heads to ped/bike

rg> Crash trend: RTOR versus bike crash

Recommendations

@ Install bulb-outs on southwest and @ Protect left-turns when pedestrian push
southeast corners; reduce turning radii on button is pressed to eliminate
the northeast corner (see CDOT design). pedestrian/left-turning vehicle movements

Evaluate updating left-turn phasing from occurring simultaneously. This
operations to protected-only during peak requires replacing existing traffic signal
periods. This would require replacing heads with FYA signal heads.
existing signal heads with FYA signal heads. @ Improve bicycle facilities on Coffman

@ Install LED illuminated border Avenue so that bicyclists have a high-
bicycle/pedestrian warning sign (W11-15) comfort parallel route and are not traveling

(® Pedestrian Vehicle 1 _» ¥ Turning with passive pedestrian detection. on the sidewalk.
. i Restrict right-turn-on-reds. . ) Install reflective backplates.
| Bicycle S InJur%/ —® Vehicle 2 -« 0 Review yellow and red intervals and
X Fatality T Angle coordination.
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Total Crashes 19

U S 287 & 8th A Severe Crashes: O Bicycle-Involved: 1
Ve Fatal Crashes: 0

Pedestrian-Involved: 1

= Side-Street Stop Controlled
Longm US 287 Speed Limit = 25 MPH Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

=
> 10 rear end (NB)
() Install sighage on side streets to yield to crossing

pedestrians/ bicyclists.

@ Install high visibility crosswalks.

=

® Pedestrian (X' PDO

Bicycle X Injury —® Vehicle 2 «—
1 X Fatality T Angle

— Vehicle1 _ « Turning

22 US 287 Vision Zero Safety & Mobility Study Project




Total Crashes 43

Severe Crashes: 1 Bicycle-Involved: 2
US 2 87 & LO n gS Pea k Fatal Crashes: 0 Pedestrian-Involved: 1
Traffic Signal

US 287 Speed Limit = 25 MPH Left-turn Operations
NBLT: Perm SBLT: Perm EBLT: Perm WBLT: Perm

Observations

7 sideswipe (5 EB; 2 SB)
£ 17 rear end (9 SB; 8 NB)
RTOR versus bike/pedestrian crash

Recommendations

Install LED illuminated border bicycle/pedestrian warning sign
(W11-15) with passive pedestrian detection.

Restrict right-turn-on-reds.

Extend EB/WB bicycle lanes to and through the intersection.
Enhance bicycle lane crossing markings across 287.

Improve bicycle facilities on Coffman Avenue so that bicyclists
have a high-comfort parallel route and are not traveling on the

OO0 & @6 &

(® Pedestrian X PDO —» Vehice1 _» ¥ Turning sidewalk.
Bicycle X Injury Vehicle 2 - Instgll reflective backp!ates. -
X Fatality T Angle Review yellow and red intervals and coordination.
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Total Crashes 27

Severe Crashes: O Bicycle-Involved: 0]
U S 2 87 & 6th Ave Fatal Crashes: 0 Pedestrian-Involved: 2
Iraffic Signal Left-turn Operations
US 287 Speed Limit = 25 ’V’ H NBLT: N/A SBLT: Perm EBLT: N/A WBLT: N/A

£ 10 rearend (8 NB; 1 SB; 1 WB). &) Left turn fail to yield to ped/bike.
RTOR versus pedestrian crash.

Recommendations

@ Install high visibility crosswalk on @ Improve bicycle facilities on Coffman
south leg. Avenue so that bicyclists have a high-
@ Install LED illuminated border comfort parallel route and are not
bicycle/pedestrian warning sign traveling on the sidewalk.
(W11-15) with passive pedestrian Install reflective backplates.
detection. Review yellow and red intervals and
9 Restrict right-turn-on-reds. coordination.
@ Protect left-turns when pedestrian

push button is pressed to eliminate
pedestrian/left-turning vehicle

, ‘ movements from occurring
Pedestrian X PDO ; — i . . ;
® ' —> Vehiclel _» Turning simultaneously. This requires
Bicycle X Injury —e Vehicle 2 -— replacing existing traffic signal heads
X Fatality T Angle with FYA signal heads.
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Total Crashes 32
U S 287 & 5th AV e Severe Crashes: 1 Bicycle-Involved: 0
Fatal Crashes: 0 Pedestrian-Involved: O
Traffic Signal

=
Longm US 287 Speed Limit = 25 MPH Left-turn Operations
NBLT: No Left SBLT: No Left EBLT: Perm WBLT: Perm

=
¢ 23 rearend (11 NB; 10 SB; 2 WB)
@ Install high visibility crosswalks on all legs.
Install reflective backplates.
Review yellow and red intervals and coordination.
=
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US 287 & 4" Ave

Traffic Signal
US 287 Speed Limit = 25 MPH

® Pedestrian (X' PDO

Bicycle X Injury

X Fatality

— Vehicle1 _ « Turning

—=® Vehicle 2 -«—
T Angle

26 US 287 Vision Zero Safety & Mobility Study Project

Total Crashes 34
Severe Crashes: O
Fatal Crashes: 0

Bicycle-Involved: 2

Pedestrian-Involved: 3

Left-turn Operations

NBLT: No Left SBLT: No Left EBLT: Perm WBLT: Perm

Observations

£ 18 rear-end (9 SB; 8 NB; 1 WB).
@ Crash trend: RTOR versus bicycle crash.
) Crash trend: left turn fail to yield to bike/ped crashes.

Recommendations

Install LED illuminated border bicycle/pedestrian warning sign (W11-
15) with passive pedestrian detection.

Restrict right-turn-on-reds.

Protect left-turns when pedestrian push button is pressed to eliminate
pedestrian/left-turning vehicle movements from occurring
simultaneously. This requires replacing existing traffic signal heads
with FYA signal heads.

Improve bicycle facilities on Coffman Avenue so that bicyclists have a
high-comfort parallel route and are not traveling on the sidewalk.
Install reflective backplates.

Review yellow and red intervals and coordination.

6
@
6

00 ©




US 287 & 3™ Ave

= Traffic Signal
Longm US 287 Speed Limit = 25 MPH

n
©. 482 S

® Pedestrian X PDO —» Vehicle 1
Bicycle X Injury —® Vehicle 2
X Fatality

4

Turning

4—
T Angle

Total Crashes 119
Severe Crashes: 4 Bicycle-Involved: 2
Fatal Crashes: 0 Pedestrian-Involved: 4

Left-turn Operations
NBLT: Prot/Perm  SBLT: Prot/Perm  EBLT: Perm WBLT: Perm

Observations

32 broadside (12 SB; 8 EB; 6 NB; 6 WB).

50 rear-end (22 SB; 14 NB; 8 WB; 6EB).

NB/SB left-turn signal heads are doghouse style heads
RTOR versus bicycle crash.

Left turn fail to yield crashes.

Recommendations

Install LED illuminated border bicycle/pedestrian warning sign (W11-
15) with passive pedestrian detection.

Restrict right-turn-on-reds.

Protect left-turns when pedestrian push button is pressed to eliminate
pedestrian/left-turning vehicle movements from occurring
simultaneously. This requires replacing existing traffic signal heads
with FYA signal heads.

Improve bicycle facilities on Coffman Avenue so that bicyclists have a
high-comfort parallel route and are not traveling on the sidewalk.
Install reflective backplates.

Review yellow and red intervals and coordination.
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Total Crashes 54

b
wed
2 i : 6
U S 2 87 & 2 nd AV e Severe Crashes Bicycle-Involved
e Fatal Crashes: 0 Pedestrian-Involved: 1
Traffic Signal
Longm US 287 Speed Limit = 35 MPH Left-turn Operations
NBLT: Perm SBLT: Perm EBLT: Perm WBLT: Perm
-
&) 10 approach turns (5 EB; 4 NB; RTOR versus bike crash.
1 WB) &) Left turn fail to yield to ped/bike
16 broadside (10 NB; 4 SB; 2 crashes.
EB)
@ Install LED illuminated border bicycle/pedestrian warning sign (W11-
= 15) with passive pedestrian detection.
] @ Restrict right-turn-on-reds.
=

@ Protect left-turns when pedestrian push button is pressed to eliminate
pedestrian/left-turning vehicle movements from occurring

simultaneously. This requires replacing existing traffic signal heads
with FYA signal heads.

(P Pedestrian  X) PDO —» Vehide1 v ¥ Tuming @) Improve bicycle facilities on Coffman Avenue so that bicyclists have a
Bicycle X Injury o Vehicle 2 - high-comfort parallel route and are not traveling on the sidewalk.
Fatality T‘— Angle Review yellow and red intervals and coordination.
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Total Crashes 67
U S 287 & 1St AV e Severe Crashes: 4 Bicycle-Involved: 0
Fatal Crashes: 0 Pedestrian-Involved: O
Traffic Signal

=
Longm US 287 Speed Limit = 35 MPH Left-turn Operations
NBLT: Prot/Perm  SBLT: Perm EBLT: Perm WBLT: Prot/Perm

£l

Observations
£ 48rear end (33 SB; 14 NB; 1WB) - 4 severe injury

Recommendations

Q Evaluate installing an exclusive left-turn lane (may not be
possible with SB traffic operations down to one through lane).

@ Evaluating restricting left turns at this intersection
(through/left may be causing some of the rear-end crashes;
close proximity to railroad tracks).

@ Evaluate clearance internals and coordination through Main
Street corridor (rear-end crashes).

Update existing doghouse style traffic signal heads to FYA
signal heads.

Install reflective backplates.

Review yellow and red intervals and coordination.
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Total Crashes 20
Severe Crashes: 1 Bicycle-Involved: 0
US 287 & BOSton Ave Fatal Crashes: 0 Pedestrian-Involved: O

Side-Street Stop Controlled

£l

Longm US 287 Speed Limit = 35 MPH Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A
=
7 broadside (6 WB; 1 EB).
£ 9rearend (5 NB; 4 SB).
Evaluate for traffic signal. It looks like there is freight traffic in
the area so could consider using 70% factor for the traffic
= signal warrant. This is also where the BRT will turn onto
1l = Coffman Street. Traffic signal is recommended for optimal BRT

operations.

If it does not meet traffic sighal warrant, consider median to
restrict westbound left turns.

Extend EB/WB bike lane through the intersection on the west
side. If the intersection does not meet traffic signal warrant,
evaluate installing a PHB to assist bicycle crossings across 287.

@ o
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Total Crashes 18

o]
U S 2 87 & D I A Severe Crashes: 1 Bicycle-Involved: 0
- e awa re Ve Fatal Crashes: 2 Pedestrian-Involved: O
Side-Street Stop Controlled
Longm US 287 Speed Limit = 35 MPH Left-turn Operations
' NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A
=

@5 approach turn (5 NB)
7 broadside (6 EB; 1 WB)

Recommendations

(® Evaluate right-in/right-out to eliminate NBL/SB and
EBL/SB conflicts.

Delaware

— — e
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= Total Crashes 366
U S 2 87 & K P tt Severe Crashes: 6 Bicycle-Involved: 2
e n ra Fatal Crashes: 0 Pedestrian-Involved: O
= Traffic Signal Left-turn Operations
Longm US 287 Speed Limit = 45 MPH
NBLT: Prot/Perm  SBLT: Prot/Perm  EBLT: Prot WBLT: Prot
= 2D Q 38 approach turn (21 NB; 10 SB; 4 EB; 3 18 fixed object (10 NB; 3 SB; 3 WB; 1 EB)
= l WB) ) 225 rear end (91 SB; 58 NB; 44 EB; 32
~emm 39 broadside (19 SB; 8 NB; 7 EB; 5 WB) WB)
< i = : S o R _ v Aennti . ot
Ken P[?tt’ E . 37 sideswipe (11SB; 9 EB; 9 WB; 8 NB) 4-section FYA in NB/SB direction
;g - ' — 52 ————8 Recommendations
= ,:_ Evaluate updating NB/SB left-turn operations to protected-only.
= = __ O Install dashed turn lane markings through the intersection for dual
2 S W left-turn lanes.
| ‘ s

Q Install object marker sign (OM3-L) at each of the channelized right
turn islands.

= @ Reconstruct all channelized right turn geometry to improve turn
visibility. Coordinate design with BAT lanes.

C‘h;nneli'zed right—turh Install reflective backplates on signal heads.
geometry

® Pedestrian (X' PDO

] . Review yellow and red intervals and coordination.
Bicycle X Injury — @ Vehice 2

‘ -« *  BRT Recommendations: NB/SB BAT lane queue jumps. Reconstruct
X Fatality T Angle channelized right turn islands to accommodate the BAT lane.
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Total Crashes 82
Severe Crashes: 6 Bicycle-Involved: 1
US 287 & G rand Ave Fatal Crashes: 0 Pedestrian-Involved: O
Side-Street Stop Controlled

=
Longm US 287 Speed Limit = 45 MPH Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

£l

Observations

&) 49 approach turn (49 SB).
19 broadside (11 WB; 7 EB; 1NB).

Recommendations

(» Installation of a median in 2021 to limit access will
v | prevent all southbound left crashes and broadside
: o4 B | P e crashes.

;. ’__.__"‘q ; o

el
o
1‘ !
L]

Grand Ave‘

*1 bicycle with no
narrative
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Total Crashes 46
Severe Crashes: 6 Bicycle-Involved: 0
US 287 & Jersey Ave Fatal Crashes: 0 Pedestrian-Involved: 1
Side-Street Stop Controlled

=
Longm US 287 Speed Limit = 45 MPH Left-turn Operations
B NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

£l

Observations

28 broadside (19 WB; 7 EB; 2 NB)
&) 6 approach turns (5 WB: 1 SB)

Recommendations

(® The City of Longmont is currently in design to install a
median and make right-in/right-out.

®Pedestrian ‘ PDO — Vehice1 _ ‘ Turning

(®) Bicycle X Injury —=e Vehicle 2 «—
X Fatality T Angle

e
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Total Crashes 50
Severe Crashes: 3

US 287 & Qua" Road Fatal Crashes: O

Left-turn Operations

Traffic Signal
Longm US 287 Speed Limit = 45 MPH

—— i TP

®Pedestrian X PDO —» Vehicle 1

®) Bicycle X Injury — @ Vehice 2
X Fatality

US 287 Vision Zero Safety & Mobility Study Project

v

Turning

4—
T Angle

Bicycle-Involved: 1
Pedestrian-Involved: 2

NBLT: Prot/Perm SBLT: Prot/Perm EBLT: Perm WBLT: Perm

&) 16 approach turn (12 SB; 3NB; 1 .
EB)
20 rearend (10 NB; 8 SB; 1 WB; 1
EB)

e

Recommendations

Doghouse-style traffic signal heads
in for NBL/SBL.

&) Left-turn fail to yield to ped,/bikes

Evaluate SBL phasing to be protected Q Install wayfinding signs to the trail

6

only during peak periods. Update NB

and SB left-turn signal heads to FYA
signal heads.

Protect left-turns when pedestrian

push button is pressed to eliminate

pedestrian/left-turning vehicle
movements from occurring
simultaneously. This requires .

replacing existing traffic signal heads
with FYA signal heads.

Enhance bicycle lane crossing
markings across 287.

undercrossing (north of the
intersection) for recreation center,
pedestrian underpass, and Front
Range Community College.

Install reflective backplates.

Review yellow and red intervals and
coordination.

BRT Recommendations: NB/SB BAT
lane queue jumps.




£l

Total Crashes 29

US 2 87 & Q u e b e C AV e Severe Crashes: 3 Bicycle-Involved: 1

Fatal Crashes: 0 Pedestrian-Involved: O
Traffic Signal

=
Longm US 287 Speed Limit = 45 MPH Left-turn Operations

NBLT: Prot/Perm SBLT: Prot/Perm  EBLT: Perm WBLT: Perm

Observations

#5 o, @ 4 approach turn crashes (4SB).
e = 5 broadside (4SB; 1 WB).

2 head-on (SB).
¢ 13rear end (8 SB; 5 NB).
* Doghouse-style traffic signal heads in for NBL/SBL.

Recommendations

Evaluate updating NBL and SBL signal heads to FYA signal
heads.

Install reflective backplates.

Review yellow and red intervals and coordination.
® pedestrian %) PO — Vehide1 _» ¥ Turning « BRT Recommendations: NB/SB BAT lane queue jumps.
Bicycle X Injury —=e  Vehicle 2 «—
X Fatality T Angle
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Total Crashes 126
Severe Crashes: 11
Fatal Crashes: 0

US 287 & Pike Road

- Traffic Signal Left-turn Operations
. US 287 Speed Limit = 55 MPH NBLT: Prot SBLT: Prot
Observations
(== @ 65 approach turn (48 NB; 11 SB; -
6 EB).
£ 41rearend (16 EB; 15 NB; 10 .
SB).

-t-‘n. °

Severe crashes (8 approach turn
- all NB; 1 broadside; 2 rear
ends).

.-_q.._._

..Pike Roaq

Evaluate protected EB left-turn by Q
time of day. Requires updating
the traffic signal head to FYA.

@ Improve pedestrian/bicycle
access to bus stop on SE corner
of intersection.

Lol
Lol
Lo

(P) Pedestrian X PDO » Vehicle1 _ Turning @ Extend EB bike lane through the E
Bicycle X Injury o Vehicle2 - intersection.
X Fatality T Angle

EBLT: Perm

Bicycle-Involved: 0
Pedestrian-Involved: 1

WBLT: Perm

A NB left-turn lane was added
between 2020 and 2021.
Updated NB/SB left-turn phasing
to protected only (mitigates
approach turn crashes).

Recommendations

Update EB lane configuration
signage on mast arm to have
individual signs per lane (MUTCD
Compliant)

Review yellow and red intervals
and coordination.

BRT Recommendations: NB/SB
BAT lane queue jumps.
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Total Crashes 5

Z
u Severe Crashes: 1 Bicycle-Involved: 0
US 2 87 & Te n a C Ity D r Fatal Crashes: 1 Pedestrian-Involved: O
Side-Street Stop Controlled
Longm US 287 Speed Limit = 55 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Observations

* The fatal crash occurred when a southbound vehicle
making a U-turn struck a motorcycle going southbound
straight through the intersection.

* The severe-injury crash occurred when a northbound
vehicle going straight sideswiped a northbound vehicle
making a left-turn.

Recommendations

- N/A
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Total Crashes 1

o]
U S 2 87 & Pr O S e Ct R d Severe Crashes: O Bicycle-Involved: 0
p Fatal Crashes: 0 Pedestrian-Involved: O
= Side-Street Stop Controlled
Longm US 287 Speed Limit = 55 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Observations

e 1 crash.

Recommendations

* N/A

or

’m*mc ._‘-
Vg

om e e

e
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Longm

Total Crashes 16

Severe Crashes: 2 Bicycle-Involved: 0
US 287 & P I atea u Rd Fatal Crashes: 0 Pedestrian-Involved: O
Side-Street Stop Controlled
US 287 Speed Limit = 55 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Observations

7 EBL broadside crashes.

Recommendations

et ‘ Evaluate for traffic signal.
Plateau | (> If intersection does not traffic signal warrants, restrict
—Road - left turns with installation of median (right-in/right-out).

-,
S
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Total Crashes 8

o]
U S 2 87 & M o Ori n g R d Severe Crashes: 0 Bicycle-Involved: 0
Fatal Crashes: 0 Pedestrian-Involved: 0
- Side-Street Stop Controlled
Fad US 287 Speed Limit = 65 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Observations
. 2 broadside (EB)

Recommendations

* N/A

Mooring
Road
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Total Crashes 1
Severe Crashes: 0 Bicycle-Involved: 0
US 287 & Gayn O r La ke Fatal Crashes: 0 Pedestrian-Involved: 0
Side-Street Stop Controlled

=
L US 287 Speed Limit = 65 MPH Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

£l

e 1 crash

Recommendations

N/A

i
£

e
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Total Crashes 311
Severe Crashes: 14

Non-Intersection Crashes Fatal Crashes: &

Erie Planning Boundary: MM 305.37-312.41

Observations
w55 MPH Oyl | Concrete Barrier/Median «  Most overrepresented crashes are head-on and
= 50 MPH il Concept Design . . o
. . . , : : : , : , sideswipe (opposite direction).
1 Boareny T - 6 fatal crashes (5 head on, 1 pedestrian).
§' E:E‘Z;‘éﬁf’;:"‘ ? : : 5 : : ; : : * 14 severe injury crashes:
Top Direct Diagnostics: I RBTRE IS : . Higher numberof : * 4 fixed object/embankment
Head on - : off road c_rashes : : © off road crashes ‘ :

* 3headon

* 3 sideswipe (opposite direction)
* 1 sideswipe (same direction)

e 2 overturning

* 1 bicycle

Sideswipe :(opposite difrection)

multiple :

head on | : : : : : :
f;EUE(;iZ?deswipe multiple head on Higher numbeér of I'u?ultiple head c:n Recom mendatlons
pposite; : ’ fixed object or : : :

directions) and

. headon ovesened » Install concrete barrier/median in rural undivided
i ' ' ' ' ' ' ' ' i areas.
= - m - i « Corridor wide signal operation evaluation for the limits
2 2 > 2 - 5 EE g c S = 3 - S o & 3 2 of the new barrier/median. Left-turn movements will
9 S @ S c:—g g g.. !oe reloca!ted to U'-turn moyements at signalized .
D @ @ S 3 ~ a intersections so it will be important to evaluate signal
B ® ~ - timings and operations for new turning movements.
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Total Crashes 12
U S 2 87 & Oxf O r d R d Severe Crashes: 1 Bicycle-Involved: 1
Fatal Crashes: 0 Pedestrian-Involved: 0
Side-Street Stop Controlled
US 287 Speed Limit = 60 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Over half of the crashes are broadside crashes (6 of
the 7 are WB at fault).

£l

Recommendations

() Install an Intersection

Oxford -\ Conflict Warning System.

Road 

Source: Terry Berends (WSDQT)
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Total Crashes 41

o
n Severe Crashes: 3 Bicycle-Involved: 0
US 287 & N IWOt Rd Fatal Crashes: 2 Pedestrian-Involved: 0
- Traffic Signal
T US 287 Speed Limit = 60 MPH Left-turn Operations

NBLT: Perm/Prot  SBLT: N/A EBLT: N/A WBLT: N/A

Observations

HT’ ] &) 7 approach turn crashes in NB direction.
' | | & 24 rear-end split between NB and SB.

s i x}‘ 4 i g * There are flashing advanced warning signs in NB and
Niwot Road” == S SB direction.

Recommendations

Evaluate updating NB left-turn phasing to protected
only during peak periods. This would require removing
existing signal heads and installing FYA signal head.

4
-

e ||
-- :,-.::.,:.:.:.:.-H!:||lulg..

T
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46

Total Crashes 2

Severe Crashes: 0 Bicycle-Involved: 0
US 2 87 & M 0 n a rc h Rd Fatal Crashes: 0 Pedestrian-Involved: O

Side-Street Stop Controlled

US 287 Speed Limit = 60 MPH Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A
» 2 crashes.

Monarch el N Recommendations

Road = ' : « N/A

US 287 Vision Zero Safety & Mobility Study Project
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Total Crashes 180

n Severe Crashes: 10 Bicycle-Involved: 0
US 287 & M I n e ra I Rd Fatal Crashes: 2 Pedestrian-Involved: 1
- Traffic Signal
i US 287 Speed Limit = 55 MPH Left-turn Operations

NBLT: Prot SBLT: Prot EBLT: Prot WBLT: Prot

Observations

* Updated from permitted/protected to protected only
sometime between 2019 and 2021.

&) Approach turn crashes were overrepresented (99
crashes SB-63; NB-15; WB-14; EB-7).

Recommendations

Traffic signal operations were updated to protected
only. This will mitigate the approach turn/left-turn
crash. Continue to monitor crashes after operational
update was made and when current construction is
complete.

Mineral
Road !

*Intersection is currently under construction for safety improvements*
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Total Crashes 59

Severe Crashes: 7 Bicycle-Involved: 1
US 287 & LOO ko Ut Rd Fatal Crashes: 0 Pedestrian-Involved: 0
Traffic Signal
US 287 Speed Limit = 60 MPH Left-turn Operations

NBLT: Perm/Prot  SBLT: Perm/Prot EBLT: Perm WBLT: Perm

£l

Observations

&) Approach turn crashes are overrepresented (NB-11;
SB-5).

|
1

l
. ,ﬁ!
i

Recommendations

Evaluate updating left-turn phasing to protected only
=W e _ during peak periods in NB/SB direction. This would
Lookout ! e = require removing existing signal heads and installing

Road ol A FYA signal head.
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Total Crashes 6
Severe Crashes: 0 Bicycle-Involved: 0

US 287 & Dawson Dr Fatal Crashes: 0 Pedestrian-Involved: 0

Side-Street Stop Controlled
US 287 Speed Limit = 60 MPH Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

* Entrance to the Alexander Dawson High School.

* Downhill grade to the north which may cause higher SB
speeds and limited sight distance for eastbound left-
turning venhicles.

* Recent fatalities.

Recommendations

* Proposed study focus area (concept).
* Multimodal improvements (transit stops).

Dawson

Drive
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US 287 & Jasper Rd

Side-Street Stop Controlled

il
s
el
T
THiE
{1
n
iy
e |
'
it
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|
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i
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Total Crashes 14
Severe Crashes: 1 Bicycle-Involved: 0
Fatal Crashes: 0 Pedestrian-Involved: O

Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

Observations

Broadside crashes are overrepresented (6 WBL
crashes).
* Future trail (BERT) crossing at or near intersection.

Recommendations

* Proposed study focus area (concept).

Install traffic signal.

@) If traffic signal is not installed, consider channelizing
northbound right-turn lane and relocating westbound
stop bar further to the west to minimize number of
lanes to cross to make a left turn.

* Multimodal improvements (transit stops).



Total Crashes 106

Severe Crashes: 6 Bicycle-Involved: 0
US 2 87 & Isa bel Ie Rd Fatal Crashes: 1 Pedestrian-Involved: O

Traffic Signal
US 287 Speed Limit = 60 MPH

)

Isabelle

51 US 287 Vision Zero Safety & Mobility Study Project

Left-turn Operations
NBLT: Perm/prot SBLT: Perm/prot EBLT: Perm/prot  WBLT: Perm/prot

Observations

Q Approach turn crashes were overrepresented (SB-16; NB-10),
including one fatal.

* This intersection was reconstructed in 2021. There are bike
lanes on east and west side of intersection 3-section FYA
signal heads.

* Video observations were completed during the PM peak
because comments received about challenging SBL
movement. Our observations included minimal gaps for left
turning venhicles due to high vehicle volumes and speeds.

Recommendations

Evaluate updating left-turn phasing to protected only during
peak periods in NB/SB direction. Extend left-turn arrow green
time to minimize cycle failure.



Non-Intersection Crashes

Lafayette Study Area: MM 300.78-305.37

|opuo B injury AFatal | = 50 MPH

50 MPH === 55 MPH

1. Rear

Top Crash Types

2. Fixed object
3. Sideswipe

302.29-302.31 |

Public Road

7 rear end (558; ENB)

7 sideswipe (4NB; 35B)

2 fixed objects (1NB;15E)
1 averlurning (NE)

end

300.84-300.85
Intersections
betwaen NW
Parkway

14 rear end {even
split M/S; £ WB)
B sideswipa
(awven split NS

301.43-301.45 301.8-301.85
Mear South Point MNear Empire/
Drive/Exempia circle Exempia
7 rear ends {5 NB) circle and just
3 sideswipe (2NE; 1 naorth
58) 14 rear-end
{even split N/S;
5 sideswipe
ﬁ {even split N/S)
— » m
m - 3
NN S T
S -~
E ~+ D
o

Area along curve south of

302.54

Area along curve nerth of
Stage Station Way

5 of 7 crashes were
snow/'sleéthail and running off
the road/hitting fixed object (1
rear and;: 358 2MB)

L

(=1

L

=1

(=1
Milapaint

303.13-303.16

Area just south of
South Boulder Road
7 sldeswipe (6 in NB
direction all changing
lanes/weaving)

10 rear end (split
betwean N 5)

7 fixed objects (split
MN/S)

aland
yInos

Jopjnog

B2 US 287 Vision Zero Safety & Mobility Study Project

auljeseg

3038

Area near Emma Street
underpass (area around
curve)

7 rear ends (split NS}

7 fixed objects (SNB/2SB)

|

304.52-304.56
Area around
Diamond Circle

305.35-305.36
Area around
Arapahoe Road

19 rear ends {14 4 rear ands (split NiS)
SB 5 NB) 5 Sideswipe (4 58,
2 5B sideswipe 1NB)

o £ 2

Q o) Q)

3 & 3

S 3 =

o &

(W1-8L/R)

Total Crashes 352

Severe Crashes: 4
Fatal Crashes: 1

Observations

e Speed limits are 55 MPH through urban
area of Lafayette.

* Speed limit drops to 50 MPH for a short
distance in NB direction around
Diamond Circle; SB remains 60 MPH.

Recommendations

* Consider a speed limit study through
Lafayette and potentially reduce speed
limits. Reducing speeds will reduce
chances of injury and minimize barriers
for pedestrians and bicyclists.

e Strengthen pedestrian/bicycle crossings
and connections to the BRT station.

* Improve snow removal/clearing efforts
around S-curve (Empire to South
Boulder Road).

* Install warning signs (W1-8L/R) around
S-curve.




Total Crashes 141
Severe Crashes: 5 Bicycle-Involved: 0

US 287 & Arapahoe Rd eicusies :  edestianimones: -

Traffic Signal *Erie and Lafayette to Coordinate*

US 287 Speed Limit = 60 MPH Left-turn Operations
e NBLT: Prot SBLT: Prot EBLT: Perm/Prot  WBLT: Perm/Prot

&> 93 rear-end crashes (46% NB and 28% SB).
* Crashes spiked in 2019 and 2020 (possibly because of

I 4t " v construction).

‘ Recommendations

* Additional follow-up with Lafayette, Erie, Boulder County, and
CDQT is required to determine if SIU B, SIU C or Superstation
Design focuses on this intersection.

Review yellow and red intervals and coordination.

() Consider advanced intersection warning signs with activated
beacons in the SB direction.

| e * Consider reducing speed south of the intersection to 45 MPH

B <t or 50 MPH.

-  BRT Recommendations: Transit Signal Priority (TSP) on US 287.
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Total Crashes 20

Severe Crashes: 1 Bicycle-Involved: 0
US 2 87 & Lu Ce rn e D r Fatal Crashes: 0 Pedestrian-Involved: 0

- Traffic Signal *Erie and Lafayette to Coordinate*
L US 287 Speed Limit = 60 MPH

-
| -‘1
i
1

Pl o0 I

EI:_LUC TR

B
B2

6

- 900

|

*Proposed concept design Baseline Road to Arapahoe Road*
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Left-turn Operations
NBLT: Prot/Perm  SBLT: Prot/Perm EBLT: Prot/Perm WBLT: Prot

13 rear-ends (6 NB; 6 SB)

Traffic signal installed between May 2018 and September 2019.

Future development includes a King Soopers with access at this location.

Brick wall on east side of Lucerne Drive block line of sight for drivers to see bicyclists traveling
north/south on the east side of 287.

Recommendations

Evaluate crash data since 2020 to determine if new development impacted traffic crashes.

Evaluate updating left-turn operations as new development opens. This would require replacing traffic
signal heads with FYA signal heads. Further analysis including signal operations analysis and CDOT left-
turn warrant analysis is required.

Install pedestrian refuge island on the north and south legs to provide a two-stage crossing for
pedestrians. This requires restriping lane configurations to accommodate the pedestrian refuge island.
The new lane configurations would create the left-turns to have a negative offset so it is recommended
that if pedestrian refuge islands are installed that left-turn operations are protected. This
recommendation/concept is from the Fox Tuttle memorandum found here:
https://assets.bouldercounty.gov/wp-content/uploads/2021/02/memo-on-BRT-station-area-
concepts.pdf

Strengthen pedestrian/bicycle crossings and connections to the BRT station.

Review yellow and red intervals and coordination.

Reducing speeds will reduce chances of injury and minimize barriers for pedestrians and bicyclists.
BRT Recommendations: Transit Signal Priority (TSP).



https://assets.bouldercounty.gov/wp-content/uploads/2021/02/memo-on-BRT-station-area-concepts.pdf

Total Crashes 142

- u Severe Crashes: 1 Bicycle-Involved: 2
US 2 87 & D I a m 0 n d CI r Fatal Crashes: 2 Pedestrian-Involved: 1

Traffic Signal

H US 287 Speed Limit = 50 MPH(NB); 60 MPH(SB)

Diamond, °§

iﬁ:ug,

ow
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o LEEETLL

*Coordinate recommendations with TMP Recommendations*

Left-turn Operations
NBLT: Prot SBLT: Prot EBLT: Prot WBLT: Prot

Observations

* Fatal crashes (1 ped, 1 broadside)
&) 7 approach turn (4 SB; 2 NB)
15 broadside (5 EB; 5 SB; 4 NB; 1 WB)
& 100 rear-end (49 NB; 46 SB; 3 WB; 2 EB)
* No narratives for pedestrian/bicycle crashes

Recommendations

Review yellow and red intervals and coordination.
@ Strengthen pedestrian/bicycle crossings and connections to
the BRT station.
@ Reducing speeds will reduce chances of injury and minimize
barriers for pedestrians and bicyclists.
«  BRT Recommendations: NB/SB BAT lane queue jumps and
Transit Signal Priority (TSP).

*Proposed concept design Baseline Road to Arapahoe Road*



] e
Total Crashes 205
U S 2 87 & B a S el i n e R d Severe Crashes: 0 Bicycle-Involved: 0
Fatal Crashes: 0 Pedestrian-Involved: 1
- Traffic Signal
L US 287 Speed Limit = 55 MPH Left-turn Operations

NBLT: Prot SBLT: Prot EBLT: Prot WBLT: Prot

£ 132 rearend (45 SB; 41 NB; 22 WB; 21 EB)

25 sideswipe (10 NB; 6 WB; 5 SB; 3 EB)

22 broadside (6 EB; 6 WB; 5 NB; 5 SB)

: . * Pedestrian crash: NB vehicle traveling straight struck a pedestrian crossing EB
8 8 R against the signal.

oy
W
7

[ me A

=== B Recommendations
{ @ Reconstruct the SBR channelized right turn geometry to

Bibinn improve turn visibility (align design with BAT queue jump lane).
BT @ _ 3 7y M. Review yellow and red intervals and coordination.

CIFkhR v &8 & ; P \meene @) Reducing speeds will reduce chances of injury and minimize

UTall 2 IR Chanmelized r ht_"'”' barriers for pedestrians and bicyclists.

L - oty @D T:cghten right-turn r?d(iji into the Kin;g Soopers parking lot (north

' " % of intersection—include in concept).

Pr.Oposed c?ncept BRT Recommendations: NB/SB BAT lane queue jumps and
design Baseline Road Transit Signal Priority (TSP); Replace porkchop island and

to Arapahoe Road* relocate existing signal on pork chop islands.

S NTIITLEEY
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Total Crashes 2

v
U S 2 87 & R b u St Severe Crashes: 0 Bicycle-Involved: 0
o I n Fatal Crashes: 0 Pedestrian-Involved: O
Side-Street Stop Controlled
sl US 287 Speed Limit = 55 MPH Left-turn Operations

NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A
e 2 crashes
* N/A
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Total Crashes 191

US 287 & SO Uth Bou Ider Severe Crashes: 1 Bicycle-lnvolved: 0

. o Fatal Crashes: 1 Pedestrian-Involved: 3
Traffic Signal
US 287 Speed Limit = 55 MPH Left-turn Operations
| l | NBLT: Prot SBLT: Prot EBLT: Prot WBLT: Prot
=
:
28 broadside (8EB; 2 NB; 12 SB; 6 WB) *  The fatal crash was a broadside crash where a
19 fixed object (majority were curb/raised WB driver struck a NB driver.
median and in the southbound direction) *  Pedestrian crashes did not have narratives
» s __ 4 A Q 113 rear-end (46 SB; 39 NB; 17 EB; 11 WB) . Communi.ty Fegdback: Critical crossing location
aFsiE N - oo for Angevine Middle School students.

Recommendations

Consider advanced intersection warning signs with activated beacons in southbound
direction.
Install object marker sign (OM3-L) at each of the channelized right turn islands.
Reconstruct the NBR and SBR channelized right turn geometry to improve turn
visibility (align design with BAT queue jump lane).
Install raised crossing in EB and WB channelized right turn islands. This requires
Lafayette to take over snow removal maintenance from CDOT or CDOT to update
their maintenance policy at channelized right turns.
Review yellow and red intervals and coordination.
Install reflective backplates.
Reducing speeds will reduce chances of injury and minimize barriers for pedestrians
and bicyclists.
South Boulder Road Corridor Study kicks off in June. Pass along recommendations to
be incorporated in that study.

. : . BRT Recommendations: NB/SB BAT lane queue jumps and Transit Signal Priority
*Coordinate recommendations with DRCOG Corridor Study (TSP); Replace porkchop island and relocate existing signal on pork chop islands.

Channelized right-turn
geometry

200 © ©&
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Total Crashes 73

U S 2 87 & P bl u R d Severe Crashes: 2 Bicycle-Involved: 0
u IC Fatal Crashes: 0 Pedestrian-Involved: 0

Traffic Signal
H- US 287 Speed Limit = 55 MPH

Public
/ Road

Left-turn Operations
NBLT: Prot SBLT: Prot EBLT: Perm WBLT: Perm

13 broadside (9 NB; 2 SB: 2 WB)
€ 39 rear ends (9 NB; 25 SB; 4 EB; 1 WB)
6 sideswipe (6 SB)
« Completed Cone of Vision Analysis and Sight Distance Analysis
(next slide)
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US 287 & Public Rd

Cone of Vision and Signal Visibility Analysis *Yellow line is 625 feet

Longm US 287 Speed Limit = 55 MPH R - S

Table 4D-2. Minimum Sight Distance for Signal
Visibility
20 mph 175 feet

55 mph
60 mph

L 3 Note: Distances in this table are derived from stopping sight distance plus
A= . i an assumed queue length for shorter cycle lengths (60 to 75 seconds).

Cone of Vision (MUTCD 4D-4): all traffic signals are within Visibility of Signal Faces (MUTCD 4D.12): Sight distance
requirements for visibility visibility for 55 MPH speed limit is along the curve.
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US 287 & Public Rd

Traffic Signal
H- US 287 Speed Limit = 55 MPH

Lo L o

Channelized right-turn
geometry

Public

Recommendations

Q Consider advanced intersection warning signs with
activated beacons in the northbound direction (entering
residential and business access area).

Install near-side traffic signal head on mast arms for
northbound and southbound directions.

* Consider reducing speeds through area where roadway
curves.

Q Reconstruct the NBR and SBR channelized right turn
geometry to improve turn visibility.

Install reflective backplates.

Review yellow and red intervals and coordination.

* BRT Recommendations: Transit Signal Priority (TSP).
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Total Crashes 122

U S 2 87 & E - CO 42 Severe Crashes: 4 Bicycle-Involved: 2
I I lpl re ( ) Fatal Crashes: 0 Pedestrian-Involved: O

Traffic Signal
. Left-turn ration
US 287 Speed Limit = 55 MPH ST S @S
NBLT: Prot SBLT: Perm/Prot EBLT: Perm/Perm WBLT: Perm/Prot
0 9 approach turns (6 SB; 2 WB; 1 i 13 fixed object (6 NB; 5 EB; 2 SB)
EB) . Bike crashes do not have narratives.

14 broadside (8 SB; 4 NB; 2 EB) - Community feedback: Good Samaritan visitors and

. 68 rear end (27 SB; 25 NB; 10 employees with limited mobility do not feel comfortable

(" EB; 6WB) walking across the parking lot to access the bus stop or
- crossing US 287 at existing intersections.

Recommendations

Evaluate updating left-turn phasing to protected only during peak periods in SB
direction. This would require removing existing signal heads and installing FYA signal
| = head. Further analysis including signal operations analysis and CDOT left-turn
SR = 10 | —— warrant analysis is required.
R\ R mlm{;f_.' frﬁmn__-u_ 5 Install object marker sign (OM3-L) at each of the channelized right turn islands (align
AR design with BAT queue jump lane).
Review yellow and red intervals and coordination.
Strengthen pedestrian/bicycle crossings/connection to BRT station.
Reconstruct the SBR channelized right turn geometry to improve turn visibility.
Review yellow and red intervals and coordination.
Install reflective backplates.
BRT Recommendations: NB/SB BAT lane queue jumps and Transit Signal Priority
poremme 50 1 (TSP); Replace porkchop island and relocate existing signal on pork chop islands;
Channelized right-turn new mid-block bus stop with pedestrian underpass located between Empire
geometry Road/Exempla Circle and Campus Drive/South Point Drive.

. Exempla |

=
: Pk
———
3+ En s e,
.
V= S
53 S

A
A

- 00020

DEN TO 2 THR
LERATION
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Total Crashes 91
U S 2 87 & S P oi nt D r Severe Crashes: 6 Bicycle-Involved: 0
Fatal Crashes: 0 Pedestrian-Involved: 0
Traffic Signal
US 287 Speed Limit = 55 MPH

Left-turn Operations
NBLT: Perm/Prot SBLT: Perm/Prot EBLT: Perm/Prot ~ WBLT: Perm/Prot

Observations

Q 17 approach turn (13 SB; 3 NB; 1 WB) Q 54 rear-end (32 NB; 18 SB; 4WB)

9 broadside (5 NB; 2 WB; 1 EB; 1 SB) « 3 of the 5 severe injury crashes were left-
- turn crashes.

Recommendations

Evaluate updating left-turn phasing to protected only by time of day in
NB/SB direction. This would require removing existing signal heads
and installing FYA signal head. Further analysis including signal
operations analysis and CDOT left-turn warrant analysis is required.
Consider advanced intersection warning signs with activated beacons
in the northbound direction (entering residential and business access
area).

Reconstruct the NBR channelized right turn geometry to improve turn
visibility (align design with BAT queue jump lane).

Review yellow and red intervals and coordination.

Install reflective backplates.

BRT Recommendations: NB/SB BAT lane queue jumps and Transit
Signal Priority (TSP); Replace porkchop island and relocate existing
signal on pork chop islands; new mid-block bus stop with pedestrian
underpass located between Empire Road/Exempla Circle and Campus
Drive/South Point Drive.

right-turn geometry

63 US 287 Vision Zero Safety & Mobility Study Project



:| -
Total Crashes 3
Severe Crashes: 0 Bicycle-Involved: 1
US 2 87 & M a p I e Rd Fatal Crashes: 0 Pedestrian-Involved: 2

Side-Street Stop Controlled

£l

US 287 Speed Limit = 55 MPH Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A
* 3 crashes.

* Maple road is now right-in/right-out. The median was
closed the traffic signal at the Medtronics access was
installed (aerial out of date).

Recommendations

* N/A
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Total Crashes 205

. evere Crashes: 2 Bicycle-Involved: 0
US 287 & Dlllon (NW Pa rkway) iatal Crzshehs: 0 Pec)llestrian-lnvolved: 0

= .
= Traffic Signal Left-turn Operations
US 287 Speed Limit = 55 MPH
NBLT: Prot SBLT: N/A EBLT: N/A WBLT: N/A
= 43 broadside (22 SB; 16 NB; 5 WB) P 9 Fixed Object (5 NB; 2 WB; 1 SB)
. . Southbound left-turn lanes have left-turn
:Eﬁ @ 12 approach turn (7 56;.5 NB) arrow pavement markings, but no SB left
turns at this intersection.
> Recommendations

/ | o < ; . Need to confirm who owns/maintains this intersection (Boulder County).
- NW Parkway WB .~ ”;.'L'” i ' Pl A L No left turn traffic signal Remqve SB left-turn arrow pavement markings and install wit.h gtraight arrow pavement

on-rampand - -EASRE! o7 1P T=r AT and sign configuration mar.klng. Install.no left-turn sign on the mast arm. Replace existing traffic signal head with
“Dillon Road WB L . m-R ( - straight-arrow signal head.

L | L s y Install pedestrian/bicycle facilities to connect to proposed BRT bus stop locations.

Consider Boulder County TMP recommendation to connect to RTD AB route and proposed
park-n-ride.
Install dashed white lines for dual left turn lane movements.
Reconstruct traffic signals to reduce fixed object crashes.
Reconstruct the SBR channelized right turn geometry to improve turn visibility (align design
with BAT queue jump lane).
Install raised crossings in channelized right turns to strengthen trail crossing. This requires
Lafayette to take over snow removal maintenance from CDOT at channelized right turns.
Install reflective backplates.
Review yellow and red intervals and coordination.
BRT Recommendations: NB/SB BAT lane queue jumps and Transit Signal Priority (TSP);
replace porkchop island and relocate existing signal on pork chop islands.

@

-00 © 000

] I'II . i -'l'_
Proposed channelized
right-turn geometry
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Total Crashes 154

US 287 & Di"On (NW Pa rkway EB) Severe Crashes: 2 Bicycle-Involved: 2

Fatal Crashes: 0 Pedestrian-Involved:
Traffic Signal Left-turn Operations
US 287 Speed Limit = 55 MPH NBLT: N/A SBLT: Prot EBLT: N/A WBLT: N/A
Q 19 approach turn (13 NB; 5 SB) @ 11 fixed object (6 NB; 3 EB; 2 SB)
- . 8 sideswipe (5 SB; 2EB; 1NB)
31 broadside (20 EB; 6 NB; 4 WB) *  Northbound left-turn lanes have left-turn
c (‘) 83 rear end (32 SB; 29 NB; 22 EB) arrow pavement markings, but no NB left
(- o turns at this intersection.
Recommendations

. Need to confirm who owns/maintains this intersection.
Remove NB left-turn arrow pavement markings and install with straight arrow
No left turn traffic signal pavement marking. Install no left-turn sign on the mast arm. Replace existing traffic
and sign configuration signal head with straight-arrow signal head.

Reconstruct the NBR channelized right turn geometry visibility (align design with BAT
queue jump lane).

Install pedestrian/bicycle facilities to connect to proposed BRT bus stop locations.
Consider Boulder County TMP recommendation to connect to RTD AB route and
proposed park-n-ride.

Install dashed white lines for dual left turn lane movements.

Reconstruct traffic sighals to reduce fixed object crashes (double mast arm traffic

signal pole in median).

Reconstruct the NBR channelized right turn geometry to improve turn visibility.
Install reflective backplates.

, Review yellow and red intervals and coordination.

Proposed channelized BRT Recommendations: NB/SB BAT lane queue jumps and Transit Signal Priority
right-turn geometry (TSP); replace porkchop island and relocate existing signal on pork chop islands.

g LERATION
e, 1 RTERM S8 |

000 06 @ 6

*Proposed Concept Design Location*
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Non-Intersection Crashes S

Broomfield Study Area: MM 298.04-299.34 Severe Crashes: 5
Fatal Crashes: 0

— 35 MPH — 40 MPH |.F'DCJ' Einjury & Fatal |

Top Crash Types:
1. Rear end

2. Sideswipe

3. Fixed Object

« Significant number of rear-end crashes
between signalized intersections. The
majority are occurring in the southbound
direction.

* Sideswipe and rear-end crashes occurring
between 287 ramps and Midway Boulevard,
typically because of lane changes.

* Public feedback: it's awkward entering the

o8 o LM o ey
= = = = . -
.27-298. IMM: 298.34-298.38 Milepgint . MM: 298.2-299.22 h b d gh - I f IVI
zoiﬁozﬁ-fgs‘lsirea Midway Boulevard area e Tu";; E\isr;ﬁz‘ﬁgl%fhsjkvenue Miramonte Boulevard n O rt O u n rl t tu rn a n e O r I ra m O nte
13 Sideswipe {same 11 sideswipes (same :‘u“;t ﬁiar[i of 5th Avenue 26 rear end: 23 SB & 3 NB 15 Rear end (12 SB; . . .
dl“er;l;m:n:?‘if sspsn Ehintqm?r]] ﬁ;ﬁ:ﬂ:ﬂ: * § raar end and 2 sideswipss 5B ,dr WT wmm\m"?g " ‘_&:Se;\\-ﬁfe (even split BO u Ieva rd W Ith peo p I e e nte rl n g th e rlght-
between NB & SB change; even split NB & 5B (all southbound) fhis 1 one of the more urban  Detween NB and SB) . .
24 rea ends - oven st Inersectons (el vaficy S8 divers ae traveing n turn lane from the King Soopers driveway.

this is first of the more
urban intarsections

dwey /8¢
AempiN
OAY G
oAV ;19
OAY 0T
ayuoweny
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Non-Intersection Crashes

Broomfield Study Area: MM 298.04-299.34

Recommendations

= « Consider advanced intersection
warning signs with activated beacons in
the southbound direction approaching
. Miramonte Boulevard (entering
il business access area).

« Complete queuing and sight distance
analysis at crest of the hill to the north
of 10™ Avenue intersection.

* Review yellow and red intervals and

= coordination throughout the corridor.

« Sideswipe/rear-end mitigations south
of Midway Boulevard are included in
the Midway Boulevard summary slide.

Crest of hill between Miramonte and 10t Example of an intersection warning signs with
Avenue (southbound lanes looking south). activated flashing beacon.

68 US 287 Vision Zero Safety & Mobility Study Project



Total Crashes 75
- Severe Crashes: 2 Bicycle-Involved: 1
US 287 & M I ra m O nte Fatal Crashes: 0 Pedestrian-Involved: 2
Traffic Signal

US 287 Speed Limit = 45 MPH Left-turn Operations
ol Ak NBLT: Prot SBLT: Prot EBLT: Perm WBLT: Perm/Prot

Observations

9 8 approach turns (mix between NB/SB/WB)
£ 60 rear-end crashes (30 SB; 27 NB)

Recommendations

CDOT will be reconstructing the intersection to accommodate a dual
SB left-turn lane. Cycle lengths will be shortened to reduce queuing.
SBLT is recommended to remain protected-only.

Evaluate updating dual WB left-turn lane to protected only. This would
require removing existing signal heads and installing FYA signal
heads.

@ Consider installing Leading Pedestrian Interval.

Q Consider advanced intersection warning signs with activated
beacons in the southbound direction (entering business access
area).

Review yellow and red intervals and coordination.
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Total Crashes 90

th Severe Crashes: 1 Bicycle-Involved: 1

US 287 & 10 Ave n u e Fatal Crashes: 0 Pedestrian-Involved: 1
- Traffic Signal

L US 287 Speed Limit = 45 MPH Left-turn Operations

NBLT: Prot SBLT: Prot EBLT: Perm WBLT: Perm

£l

Observations

&0 62 rear-end (40 SB; 16 NB; 3 EB; 3 WB)
&) 10 approach turn (6 WB; 2EB; 1NB; 1SB)
9 broadside (3NB; 2SB; 2WB; 2EB)

Recommendations

Consider rebuilding traffic signal to improve signal
head visibility over the left-turn lanes and install FYA
signal heads for EB and WB approaches.

@ Consider installing Leading Pedestrian Interval.

 Complete queuing and sight distance analysis at crest
of the hill to the north of intersection.

Review yellow and red intervals and coordination.
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Total Crashes 2

=
Severe Crashes: 0 Bicycle-Involved: 0
= US 287 & Alte r St re et Fatal Crashes: 0 Pedestrian-Involved: O
Side Street Stop Controlled
. US 287 Speed Limit = 45 MPH Left-turn Operations
NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A
e 2 crashes

Recommendations

* N/A
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Total Crashes 74

b
[
th Severe Crashes: 0 Bicycle-Involved: 0
US 287 & 6 Ave n u e Fatal Crashes: 1 Pedestrian-Involved: 1
- Traffic Signal
L US 287 Speed Limit = 45 MPH Left-turn Operations

NBLT: Perm/Prot SBLT: Perm/Prot EBLT: Perm/Prot ~ WBLT: Perm/Prot

e Signal heads are 4-section FYA

e Pedestrian crash was fatal

&> 43 rear end (31 SB; 10 NB; 2 EB)
&) 12 approach turn (7SB; 5 NB)

L 20 %

: .\IIIIIIII | 1 il |.

Recommendations

Review yellow and red intervals and coordination.
@) Consider installing Leading Pedestrian Interval.
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Total Crashes 39

th Severe Crashes: 0 Bicycle-Involved: 0
US 287 & 5 Ave n u e Fatal Crashes: 0 Pedestrian-Involved: 0
Side-Street Stop Controlled

US 287 Speed Limit = 45 MPH Left-turn Operations
) NBLT: N/A SBLT: N/A EBLT: N/A WBLT: N/A

e 29 rear end crashes (27 SB; 2 NB). Rear ends are
likely queue spill back from Midway Boulevard.
8 Broadside crashes involving NBL movement (6 are
occurring between Noon and 5PM)

£l

I g

Recommendations

* The repurposing of turn lanes and auxiliary lanes to
accommodate the BAT lane will help reduce the
number of lanes for NB left-turning vehicles to cross.
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= Traffic Signal
wgn | US 287 Speed Limit = 35 MPH

74 US 287 Vision Zero Safety & Mobility Study Project

Total Crashes 242

- Severe Crashes: 3 Bicycle-Involved: 0
US 287 & M Idway B IVd Fatal Crashes: 0 Pedestrian-Involved: 3

Left-turn Operations

NBLT: Prot SBLT: Prot EBLT: Perm/Prot WBLT: Perm/Prot

- EB/WB are 4-section signal heads 22 sideswipes (12 NB; 6 SB; 4 WB)
<_) 170 rear-end (80 SB; 48 NB; 25 EB; 17 WB) Q 3 severe crashes were approach turn crashes
Q 25 approach turn (11 NB; 10WB) (1 NB; 1 SB; 1 WB)

Recommendations

9 CDOT will be reconstructing the intersection to accommodate a dual SB left-turn lane. The SE
channelized right-turn island will be reconstructed to accommodate a second receiving EB
lane on the east leg to accommodate the dual SB left turns. Cycle lengths will be shortened
to reduce queuing. SBLT is recommended to remain protected-only.

9 Geometric improvements to channelized right-turn lanes from the Midway Boulevard Corridor

Study concepts.

NB approach turns likely mitigated with updating left-turn phasing to protected only.

Confirm if EBL/WBL are operating as permitted/protected or protected-only during peak
periods. Consider operating as protected only during peak periods.

@ Consider installing Leading Pedestrian Interval.

Q Consider installing signage to WBL movements to access US 287 ramp to encourage proper
lane utilization.

Review yellow and red intervals and coordination.

Driveway Access Southeast of Intersection Recommendation:
Evaluate closing entrance access along US 287 (coordinate with property owner).

‘E Discuss potential closure of north access for safer pedestrian/bicycle access across the north

driveway.
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Introduction

* This Safety Toolbox was compiled in 2023 as a component of the US 287 Vision Zero Safety &
Mobility Study. It includes information about the crash types that are the most frequent on US 287
and identifies supporting engineering, enforcement, education, encouragement, and equity
countermeasures. It is intended to help community members understand which ideas—and why—
are being considered to improve safety and mobility along US 287, and to help inform Boulder
County's decision making.

e [tis important to note that the assortment of crash types in this toolbox is not a complete list of
crash types that may be found in other locations. As such, the crash mitigation techniques
included in this toolkit should not be implemented along other roadways without first studying the
crashes that occur in those areas. The following alternative sources provide descriptions of
additional crash trends and mitigations:

e Federal Highway Administration Proven Safety Countermeasures
e Virginia Department of Transportation General Crash Patterns & Countermeasures

* Some mitigation efforts should be considered for all crash types. These include enforcement
mitigations, such as lowering speed limits, as well as many of the education, encouragement, and
equity measures outlined in this toolkit.

US 287 Vision Zero Safety & Mobility Study Safety Toolbox


https://highways.dot.gov/safety/proven-safety-countermeasures/search?field_focus_area_target_id%5B%5D=6546&field_crash_types_value%5B%5D=left_turn&combine=
https://www.virginiadot.org/business/resources/ted_hsip_2011/hsip_general_crash_pattern_and_countermeasures.pdf

Contents

Crash Types: Engineering Mitigations: Enforcement Mitigations:
Crash Types Template Engineering Mitigations Enforcement Mitigations Template
Left Turn/Approach Turn (Vehicle - Template

Red Light Cameras

Vehicle Traffic Signal Improvements Soeed Radar Enf .
Left Turn (Vehicle - Bike/Pedestrian) Sighage Improvements beed Racar tfofcemen
Red Light Running/Broadside | Reduce Speed Limit
Turning Movement N S
Failure to Yield Right-of-Way from Side Improvements Additional Enforcement Mitigation
Street/Broadside Strategies
_ Access Management

Right Turn On Red (Vehicle - _ _
Bicyclist/Pedestrian) Pedestrian & Bicycle Education, Encouragement

, : Improvements . p . -
Right Turn (Vehicle - & Equity Mitigations:
Bicyclist/Pedestrian) Center Median Barrier
Head-0n Education, Encouragement & Equity
E— Mitigations Template
Sideswipe

Education & Encouragement

Rear-End Campaigns
Fixed Object
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This is an overview of information provided

CraSh Type Te m pl ate for each crash ;);;: :.n the following

Describes the crash type, such as typical circumstances involved in the crash type and where it most
commonly occurs.

Typical Contributing Factors

Describes the typical roadway characteristics, driver behaviors, and other factors that may contribute Crash diagram to help visualize
to the crash type. each crash type.

Potential Solutions:

Counter-
measures
Icon

List of potential countermeasures that may mitigate the crash type.
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&) Left Turn/Approach Turn (Vehicle - Vehicle)

This crash type includes a left-turning driver that failed to yield right-of-way and collides with a vehicle
traveling in the opposite direction straight through the intersection. These types of crashes can occur at
unsignalized intersections or at signalized intersections where left-turns are permitted.

Typical Contributing Factors

Visibility of oncoming vehicles: The sight distance for vehicles making left turns at intersections can
be restricted by vehicles in the opposing left-turn lane.

Number of travel lanes: Roadways with a higher number of travel lanes are more challenging to
judge a gap in traffic.

High vehicle speeds: Roadways with high vehicle speeds can be challenging to judge a gap in traffic.
Traffic volumes: Roadways with high traffic volumes have fewer gaps in traffic and as a result left-

turning vehicles may be more likely to take risks when turning left.
@ Access management

Potential Solutions:

EEE Upgrade Left-Turn Operations

=9 Reduce Speed Limit

e Restricting Left-Turns at Signalized Intersections
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€) Left Turn (Vehicle - Bicyclist/Pedestrian)

This crash type includes a left-turning driver failing to yield right-of-way and striking a pedestrian or
bicyclist crossing on the crosswalk.

Typical Contributing Factors:

Lack of visibility of pedestrian/bicyclist in crosswalk: There may be a lack of a high visibility
crosswalk or adequate lighting.

High venhicle volumes: Drivers may be focused on identifying a gap in opposing traffic and are not
focused on identifying a crossing pedestrian or bicyclist.

@ Install leading pedestrian intervals

Protected left-turns when push button is pressed

Improve Bicycle Lane Crossing

@ High visibility crosswalks @ Install medians and pedestrian crossing islands
g Install bulbouts @
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Red Light Running/Broadside

This crash type includes a driver inadvertently or deliberately running a red light at a signalized intersection
and colliding with another roadway user that has the right-of-way. This can also be called a T-bone crash.

Typical Contributing Factors:

Poor signal visibility: The traffic signal head size may be inadequate, there may be an inadequate
number of traffic signal heads for the number of travel lanes, reflective backplates may be missing,
or the alignment of the roadway may make traffic signhal heads challenging to see.

Signal timing out of sync: Some signals may be out of sync throughout the corridor or may not
account for roadway grades approaching intersections.

Congestion: Traffic congestion can create driver frustration which can contribute to these crashes.

O Advance warning signage with flashing beacons EQE Install red light cameras

EEE Install near-side traffic signal head to improve visibility EEE Evaluating updating yellow and all-red time
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Failure to Yield Right-of-Way from Side Street/Broadside

This crash type occurs when a person attempting to cross from an unsignalized street misjudges a gap in
traffic and is struck by a driver that has the right-of-way. This can also be called a T-bone crash.

Number of travel lanes: Roadways with a higher number of travel lanes are more challenging to judge a
gap in traffic. Auxiliary lanes may reduce sight distance.

High vehicle speeds: Roadways with high vehicle speeds can be challenging to judge a gap in traffic.
Traffic volumes: Roadways with high traffic volumes have fewer gaps in traffic, and as a result, left-turning
vehicles may be more likely to take risks when turning left.

US 287 Vision Zero Safety & Mobility Study Safety Toolbox



Right Turn on Red (Vehicle - Bicyclist/Pedestrian)

This crash type occurs when drivers are turning right at an unsignalized location or attempting to
turn right on red at a signalized intersection and they are looking left to judge a gap in traffic and
strike a pedestrian/ bicyclist crossing in front of their vehicle from the right.

Typical Contributing Factors:

Drivers only look to oncoming vehicles before judging a gap and do not look
for a pedestrian/bicyclist crossing from the sidewalk prior to turning right.
Bicyclist is located on the sidewalk rather than within the roadway and the
driver is not expecting them to be crossing.

US 287 Vision Zero Safety & Mobility Study Safety Toolbox



(3 Right Turn (Vehicle - Bicyclist/Pedestrian)

This crash type occurs when a right-turning driver fails to yield right-of-way and strikes a pedestrian
or bicyclist crossing in the crosswalk traveling parallel to the vehicle prior to the right-turn and or

strikes a bicyclist traveling parallel to the vehicle prior to the right-turn in the on-street bicycle lane
(right-nook crash).

Typical Contributing Factors:

Lack of bicycle lane conflict markings: Lack of bicycle lane crossing conflict
marking across the intersection.

Lack of visibility of pedestrian/bicyclist in crosswalk: There may be a lack of a
high visibility crosswalk or adequate lighting.

Q @ Restrict right-turn on red Q Cgstom two-way bicycle crossing sign at
driveway access

@ Passive pedestrian detection @ Leading Pedestrian Interval
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¥*

=t Head-On

This type of crash occurs when two drivers are traveling in opposite directions and a driver crosses
the centerline, colliding with the other vehicle.

Typical Contributing Factors

Distracted driving: This could include distractions from a cell phone, eating, drinking, adjusting the radio,
or a person in the vehicle.

Impaired driving: Drivers who are driving under the influence of alcohol or drugs.
Speeds: Speeding can cause a driver to lose control of his vehicle.

Improper passing: Drivers may misjudge the time they have to safely pass on a two-lane road or pass in a
no-pass zone may have no way to avoid colliding with an approaching venhicle.

Potential Solutions:

Q Center median barrier %o Reduce Speed Limit
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Sideswipe

This type of crash occurs when a driver departs from their expected path of travel and the side of
their vehicle strikes the side of another vehicle. This can occur in the same direction of travel or in
opposite directions of travel.

Typical Contributing Factors:

Improper lane changes: Traffic congestion can create driver frustration which
can contribute to improper lane changes.

Turning vehicles: When there are multiple turn lanes, vehicles may depart from
their lane and collide with another vehicle.

Typical factors that contribute to sideswipe (opposite direction) crashes are
similar to head-on crashes.

Potential Solutions:

Q Center median barrier
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Rear-End

This crash occurs when one driver fails to stop and collides with the back of another vehicle. These
crashes typically occur when the front driver slows down or stops for a traffic signal or turning
vehicle and the following driver cannot stop in time or is distracted.

Distracted driving: This could include distractions from a cell phone, eating, drinking,
adjusting the radio, or a person in the vehicle.

Impaired driving: Drivers who are driving under the influence of alcohol or drugs.
Speeding: Speeding can cause a driver to not adequately stop in time to avoid

collision.
Traffic Congestion: Drivers may experience unexpected stops in traffic due to traffic
congestion.
Traffic Signal: Drivers may not be expecting needing to stop a traffic signal and stop
quickly.
o Update clearance intervals (yellow change O Advanced warning signage with flashing
interval + red clearance interval) beacons
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Fixed Object

This type of crash occurs when a driver strikes a stationary object outside of the travel lane such
as a tree, light pole, barrier, fence, etc.

Typical Contributing Factors

Distracted driving: This could include distractions from a cell phone, eating, drinking,
adjusting the radio, or a person in the vehicle.

Impaired driving: Drivers who are driving under the influence of alcohol or drugs.

Speeds: Speeding around curves can cause a driver to lose control of his vehicle
and veer from roadway.

O Install object markers EEE Rebuild existing traffic signal
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=) Engineering Mitigation Template

@ Costs are estimated in 2023 dollars, with the levels as follows:

This is an overview of information provided © under$50,000 @ € $50,001-$100,000 @@ @ $100,001 - $500,000

for each engineering mitigation on the

following pages. O 00 0O s500001-51,000000 @OOO O over $1.000,000

DESCRIPTION DESIGN CONSIDERATIONS

Describes the mitigation components, noting items such as the crash Provides best practices for mitigation placement,
types best addressed and the roadway characteristics/factors which applicable design documents to reference and other
determine whether candidate locations are suitable for their application. roadway characteristics or design metrics of note.
BENEFITS OTHER CONSIDERATIONS

Provides details on the major benefits of each mitigation, noting items Notes any potential unintended impacts or other
such as Crash Reduction Factors (where available) and benefits to users measures that should be paired with

of various travel modes. application/installation.
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Engineering Mitigation Template - Continued

Each engineering mitigation includes a rating of safety benefit and complexity.

Safety Benefit & Complexity Ratings:

Safety ratings for different types of modifications, also known as countermeasures, are based on the
Federal Highway Administration (FHWA) Crash Modification Factor (CMF). CMFs are designated to estimate
the number of crashes after a particular countermeasure is implemented. The lower the CMF, the lower the
number of expected crashes. Some countermeasures are effective at reducing all types of crashes,

whenever possible these are recommended. If an ‘all crashes’ countermeasure is not feasible, then ones
specifically designed to increase pedestrian safety should be used.

For more information, visit at www.cmfclearinghouse.org.

Complexity . O O @
Very High Complexity - Lots of time High Complexity Medium Complexity Low Complexity - Little time

Safety Benefit . O O @
Very High Safety Benefit High Safety Benefit Medium Safety Benefit Low Safety Benefit
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www.cmfclearinghouse.org

Traffic Signal Improvements

Upgrade Left-turn Operations

Update Clearance Intervals (Yellow Change Interval + Red
Clearance Interval)

Red Light Cameras

Evaluate Intersection for New Traffic Signal

nstall Near-side Traffic Signal Head to Improve Visibility

Rebuild Existing Traffic Signal
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& Upgrade Left-Turn @

Operat|ons . SAFETY BENEFIT @ COMPLEXITY
S —

Upgrading left-turn operations to protected-only or permitted-protected will help e Volumes, speeds, and number of

reduce left-turn crashes. lanes for turning vehicles to
1. Protected left-turn: “Protected-only" phasing consists of providing a cross are factors that should be
separate phase for left-turning traffic and allows left-turns to be made considered when determining

only on a green left arrow signal indication, with no pedestrian
movement or vehicular traffic conflicting with the left turn. Drivers are
not allowed to pass through the intersection without a green arrow even
if there is no oncoming traffic.

2. Permitted-protected left-turn: Protected-permissive left-turn phasing is a
left-turn movement of traffic at a signalized intersection having a
separate left-turn phase in the signal cycle to provide a protected green _
arrow interval as well as a non-protected circular green ball or flashing implemented.
yellow interval where left-turning vehicles must yield to opposing traffic.
Permittegl-protected left-turns provide more vehicular capacity at the Protected-only operations eliminate
intersection than a protected left-turn but have safety tradeoffs. all left-turn conflicts.

appropriate left-turn operations.
e Will likely require further analysis
including signal operations
analysis and CDQT left turn
warrant analysis before
recommendations are
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Upgrade Left-Turn Operations

PROTECTED LEFT-TURN PERMITTED-PROTECTED LEFT-TURN

Source: City of Surrey Source: Tacoma News Tribune
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= Update Clearance Intervals O
(Yellow Change Interval + @) SAFETY BENEFT

Red Clearance |nterva|) @COMPLEXITY
DESCRIPTION

The clearance interval should provide an adequate transition between Calculations for the yellow change interval and
two conflicting phases and consists of a yellow change interval and a  red clearance interval should be calculated
red clearance interval. The intent of the yellow change interval is to based on equations from the Institute of

warn traffic of an impending change to the right-of-way assignment. Transportation Engineers.

The red clearance interval is an interval after the yellow change

interval in which the phase has a red signal display before the display

of the green for the opposing phase. The intent of the red clearance

interval is to allow time for vehicles that entered the intersection

during the yellow change interval to clear the interval prior to the

opposing phase.

BENEFITS

Extending the clearance intervals may reduce rear-end crashes and
red-light running crashes.
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= Update Clearance Intervals (Yellow
Change Interval + Red Clearance Interval)
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New Traffic Signal

DESCRIPTION

To justify a new traffic signal, traffic conditions must be studied and °
investigated against the applicable nine warrants, identified in

Chapter 4C: Traffic Control Signal Needs Studies of the Federal

Highway Administration Manual on Uniform Traffic Control Devices. ~

BENEFITS

* Provides a controlled crossing location for bicyclists and .

pedestrians.
e (Can assist with side-street turning movements and/or left-turns

from the major street to a minor street. .

» Evaluate Intersection for O©®0O -©0O0O

. SAFETY BENEFIT . COMPLEXITY

DESIGN CONSIDERATIONS

Complete traffic signal warrant analysis in accordance with
the Manual on Uniform Traffic Control Devices (MUTCD):
Chapter 4C Traffic Control Signal Needs Studies.

Traffic signal design plans are required.

Upgrade of pedestrian facilities (curb ramps and sidewalks)
should be considered as part of construction.

OTHER CONSIDERATIONS

If a traffic signal is not warranted, but a crash pattern is
present, consider restricting access and updating the
intersection to right-in/right-out or 34 access.

Installation of a new traffic signal may increase rear-end
crashes (which are typically low severity), but can reduce
pedestrian, bicycle, and approach turn crashes which are
typically more severe.
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‘3 Evaluate Intersection for New Traffic Signal
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Q Signhage Improvements

Advance Warning Signage with Flashing Beacons

nstall Object Markers

ntersection Conflict Warning System

Custom Two-Way Bicycle Crossing Sign at Driveway
Access
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Q Advance Warning Signhage

W|th FIaSh|ng Beacons SAFETY BENEFIT COMPLEXITY
——

Advance warning signs for a traffic signal ahead with advance warning flashing beacon * Activated advance-warning flashers
command attention to drivers that the traffic signal ahead has a red light. These are require link to traffic controller at
recommended by the MUTCD in cases where the primary traffic control is not visible from a intersection.
sufficient distance to permit the driver to respond to the signal. This mitigation may be an * A key factor in operating an advance-
effective countermeasure for: warning flasher is determining an
* Rear-end collisions where a driver appears to have stopped suddenly to avoid appropriate time for coordinating the
running a red light and was struck from behind. onset of flash with the onset of the
* Angle collisions caused by inadvertent red light running. yellow interval at the traffic signal. The
* Queues from a red signal occurring at a location where approaching traffic cannot recommended practice is to time the
be seen due to a vertical or horizontal curve. onset of flash as a function of posted
This mitigation is appropriate for high-speed, rural, isolated intersections where the speed for the distance from the flasher
signalized intersection may be unexpected or where there may be sight distance issues. to the stop bar. Timing the onset of
BENEFITS flash for speeds greater than thel
posted speed encourages speeding to
* Warns drivers of upcoming traffic signal in an area where it may be unexpected for clear the intersection before the onset
unfamiliar drivers (rural to urban land uses). of the red interval.

* Reduce angle/red-light running crashes and rear-end crashes.
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Advance Warning Signage with
Flashing Beacons
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O InStaII ObJeCt Markers SAFETY BENEFIT COMPLEXITY
DESCRIPTION

Object markers are used to mark obstructions within or adjacent  Refer to Manual on Uniform Traffic Control
to the roadway. These obstructions are commonly physical Devices (MUTCD) Chapter 3C.
objects such as guard rails, utility poles, or bridge abutments.

BENEFITS EXAMPLE IMAGE

Alert motorists to obstructions or impediments within proximity of
the travel lane.

Source: SafetySign.com
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Intersection Conflict
Wa an | N g System SAFETY BENEFIT COMPLEXITY

DESCRIPTION DESIGN CONSIDERATIONS

An intersection conflict warning system (ICWS) is typically used in
rural areas to assist drivers to safely cross side-street STOP
controlled intersections. The system alerts drivers on major
roadways with flashing beacons and the language “Entering Traffic
When Flashing”. Drivers on the minor roads will see the flashing
lights and the language “Traffic Approaching When Flashing.”

BENEFITS EXAMPLE IMAGE

Alerts drivers if opposing traffic is approaching to assist with
turning from the side street to the major street safely.

Source: Minnesota Crossroads
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Custom Two-Way
Bicycle Crossing Sign SAFETY BENEFIT | ™ COMPLEXITY

at Driveway Access
DESCRIPTION

Custom two-way bicycle and pedestrian crossing signage Effective at driveway locations or unsignalized
at unsignalized intersections or driveways where bicyclists locations where there may be a high number of
and pedestrians are crossing on the sidewalk are right-turning vehicles.

beneficial to increase awareness that pedestrians and

bicyclists may be crossing in the counterflow direction.

BENEFITS EXAMPLE IMAGE

Alerts drivers entering the roadway at an unsignalized
intersection or driveway that pedestrians and bicyclists
may be crossing from the opposite direction.

Source: Google Maps
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Q Turning Movement Improvements

mprove Channelized Right-Turn Lane Geometry
Restrict Right-Turn-on-Red

Restricting Left-turns at Signalized Intersections
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Improve Channelized 0006
Right-Turn Lane Geometry = @ s

. COMPLEXITY

DESCRIPTION

Improving the angle of the channelized right-turn geometry includes sharpening the flat approach angle in
traditional channelized right turn designs, reducing the turning radius, and adjusting the corner island to create
a more perpendicular approach and increase line of sight for turning vehicles approaching through traffic. The
crosswalk can be placed further upstream at a location where a pedestrian is more visible and the motorist can
more easily separate the tasks of watching for pedestrians and watching for cross-street traffic gaps.

BENEFITS

e Sharper angles slow both the speed of the approach and exit speed. Slower speeds create less of a barrier
for pedestrians.

* Improves line of sight for right-turning vehicles.

* Improves visibility of pedestrians/bicyclists cross at crosswalk.
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Improve Channelized 0000
Right-Turn Lane Geometry = @ s

. COMPLEXITY
DESIGN CONSIDERATIONS

* Truck turning templates should be run to ensure large
vehicles and/or fire trucks can be accommodated at
the right-turning movements.

e Traffic signal poles located on the right-turn island
may need to be relocated.
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Q Restrict Right-Turn-on-Red QSAFE?BENEHT

@ COMPLEXITY

DESCRIPTION DESIGN CONSIDERATIONS

Prohibiting right turns on red is a simple, low-cost measure. The e Could affect traffic operations if there
signal changes can benefit pedestrians and bicyclists with minimal are a large number of right-turning
impacts on traffic. This countermeasure should be used in vehicles.

locations with substantial pedestrian and bicycle volumes, e Should be reinforced with education
specifically where a number of crashes have occurred that involve and enforcement for most effective
pedestrians/bicyclists traveling in the counterflow direction. results.

BENEFITS

Removes conflict between pedestrians and bicyclists crossing the
street with the right-of-way and vehicles attempting to turn red.
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O Restrict Right-Turn-on-Red

Source: The San Francisco Chronicle
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Restricting Left-Turns at o
. . . SAFETY BENEFIT
Signalized Intersections & couriexty

DESCRIPTION DESIGN CONSIDERATIONS

Left turns are restricted at an intersection e A center median may be installed to restrict left-turns.

based on signage or geometric design. e |n cases where a median can not be accommodated,
appropriate signage should be installed on the signal mast
arm (R3-2).

BENEFITS OTHER CONSIDERATIONS

Separates pedestrian/bicycle movements The existing left-turn movements will be rerouted at a different

from vehicle movements. location and a diversion analysis may be necessary.
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Restricting Left-Turns at
Signalized Intersections
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‘B Access Management

DESCRIPTION

Access management refers to the design, application and control of entry and exit
points along a roadway. This includes intersections with other roads and driveways
that serve adjacent properties. Thoughtful access management along a corridor can
simultaneously enhance safety for all modes, facilitate walking and biking and reduce
trip delay and congestion. The following access management strategies can be used
individually or in combination with one another:

1. Right-in/right-out movement: Disallows through movements or left turns to or
from a roadway or driveway, permitting only right turns in or right turns out.
The movement is usually blocked by a roadway median.

2. 3% movement: Disallows through movements or left turns from the driveway
access to the major street, but allows left-turns from the major street into the
driveway. The outbound movement is usually blocked by a roadway median.

3. Consolidate driveways: When multiple driveway accesses are located within
close proximity to one another, closure or relocation of multiple access points
to one consolidated access point.

. SAFETY BENEFIT . COMPLEXITY

DESIGN CONSIDERATIONS

e Consider turning volumes and
alternate access points.

e Diversion analysis may be
necessary to understand
whether vehicle volumes
shifting elsewhere may create
other challenges.

BENEFITS

Can help to reduce potential
conflicts at intersections by
restricting left turning
movements.
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‘B Access Management

34 MOVEMENT RIGHT-IN/RIGHT-OUT MOVEMENT

Source: Palo Alto Online Source: Andrew Bossi
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3 Pedestrian & Bicycle Improvements

High Visibility Crosswalks Install Leading Pedestrian Interval

Improve Bicycle Lane Crossing Medians and Pedestrian Crossin
Islands (Pedestrian Refuge Island)

Restrict Right-turn on Red

Install Bulbouts (Curb Extensions)

Raised Pedestrian Crossings in _ _
Channelized Right-Turns Islands Rectangular Rapid Flashing
Beacon (RRFB)

Pedestrian Hybrid Beacon (PHB)
Protected Left-turns when Push
Button is Pressed Center Median Barrier

Passive Pedestrian Detection
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@ High Visibility Crosswalks a\ S@

O COMPLEXITY

DESCRIPTION DESIGN CONSIDERATIONS

Highly reflective crosswalk markings installed in patterns e Use highly reflective materials such as inlay or

(i.e., bar pairs, continental, ladder) that are visible to both thermoplastic tape, instead of paint or brick.
drivers and pedestrians from farther away compared to e Crosswalk bars should be 24 inches wide and
traditional transverse line crosswalks. Highly visible and spaced to avoid the wheel path.

reflective markings alert drivers of a crossing location. e The maximum space between markings should

Marked crosswalks guide pedestrians and alert drivers to
a crossing location, so it is important that both drivers and
pedestrians clearly see the crossings.

not exceed 60 inches.

Stop bars should be installed 4 foot minimum
to complement the crosswalks.

BENEFITS e Near schools or high pedestrian areas, ladder
crosswalks are preferred.

Make pedestrians more visible and can help pedestrians
where to cross.
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€) High Visibility Crosswalks

Source: DDOT DC
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O SAFETY BENEFIT

Improve Bicycle Lane
CrOSSIng O COMPLEXITY

DESCRIPTION DESIGN CONSIDERATIONS

Alert left-turning and right-turning vehicles of a bicycle crossing within a A bicycle lane must be present on
bicycle lane through the intersection. The bicycle lane crossing increases both sides of the intersection (i.e.
the visibility of the facility, identifies potential areas of conflict, and approaching and departing bicycle
reinforces priority to bicyclists in turning conflict areas. There are two lane).
main types of intersection bicycle lane crossings:

1. Green bicycle striping conflict markings

2. Chevron striping conflict markings

BENEFITS

 Promotes the multimodal nature of a corridor.

* Increase the visibility of bicyclists.

* Raises motorist and bicyclist awareness to potential areas of conflict.
* Increases motorist yielding behavior.

* Helps reduce bicycle conflicts with turning movements.
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@ Improve Bicycle Lane Crossing

CHEVRON STRIPING CONFLICT MARKINGS GREEN BICYCLE STRIPING CONFLICT MARKINGS

Source: NACTO Source: Virginia DOT
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CONCRETE/PERMANENT PAINT & POST/SEMI-PERMANENT
Install Bulbouts 006 o

(C u rb EXte ns i O nS) 0 SAFETY BENEFIT 0 SAFETY BENEFIT

@ compLexiTy (D compLexiTy

DESCRIPTION DESIGN CONSIDERATIONS

Bulbouts (also called curb extensions) extend the curb e« Right-turn wheel path of the design vehicle is a

line at intersections through paint and flexible critical element in determining the size and shape

delineators or concrete construction to physically and of the bulbout.

visually narrow the roadway. e (Can be constructed with low-cost materials such as
paint, flex posts, and rubber speed cushions.

BENEFITS e Concrete bulbouts (permanent) likely impact

 Reduces pedestrian and bicycle crossing distance. drainage which results in higher project costs.

* Creates a narrower travel way for vehicles which
can reduce vehicle speeds.

* Provides an opportunity for community
placemaking by providing space for public art within
the extended area.
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3 Install Bulbouts (Curb Extensions)

CONCRETE/PERMANENT BULBOUTS PAINT & POST/SEMI-PERMANENT BULBOUTS

Source: NYC DOT Source: J. Maus/BikePortland
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Raised Pedestrian 06
3 Crossings in Channelized Q) sareTy BeNgT
Right-Turns Islands D compLexiTy

DESCRIPTION DESIGN CONSIDERATIONS

Raised crosswalks in channelized right-turn islands are ramped » Signage should be installed on the
speed tables spanning the entire width of the channelized right-turn approach to warn drivers of

lane. These crosswalks increase visibility of pedestrian crossing pedestrian/bicyclist crossing.
areas and allow them to cross at grade with the sidewalk. They also e Effects on drainage should be

act as traffic-calming measures to slow turning vehicles. considered.

BENEFITS OTHER CONSIDERATIONS

* Reduces vehicular speeds approaching the pedestrian crossing Snow plowing/maintenance.
and prior to turning.
* Increases visibility of the pedestrian/bicyclist crossing.
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3 Raised Pedestrian Crossings in
Channelized Right-Turns Islands
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O SAFETY BENEFIT

Passive Pedestrian
Detection
O COMPLEXITY

DESCRIPTION DESIGN CONSIDERATIONS

e Other design treatments that may be beneficial in conjunction
with passive pedestrian detection includes:
O Restricting right-turn on red
0 Protect left-turns when pedestrian push button is pressed

BENEFITS EXAMPLE IMAGE

Warns turning vehicles when there is a
pedestrian or bicyclist in the crosswalk.
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Protected Left-Turns When .@s;m@sf;m

Push Button is Pressed (D compLexiTy
DESCRIPTION

Left turns are protected when the pedestrian push button This requires that a 3-section or 4-section
is pressed to eliminate vehicle left-turns and pedestrian Flashing Yellow Arrow (FYA) signal head is installed
crossing movements from occurring simultaneously. for the left-turn movement.

BENEFITS EXAMPLE IMAGE

Eliminates conflict between left-turn movements and
pedestrian crossings, but is not always protected to help
with vehicular capacity at the intersection.

Source: David L. Ryan/The Boston Globe/Getty Images
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Medians and Pedestrian O
@ Crossing Islands ) SAFETY BENEFIT

(Pedestrian Refuge Island) (P oo
DESCRIPTION

Medians or pedestrian crossing islands should be considered e Consider needs of design vehicle

along multi-lane roadways, particularly in areas with a significant (passenger car, bus, or truck), as well as

mix of pedestrian and vehicle traffic and intermediate or high Americans with Disabilities Act (ADA)

travel speeds. Some example locations that may benefit from requirements for the refuge space (4 to

raised medians or pedestrian crossing islands include, mid-block 8 feet recommended).

areas, approaches to multi-lane intersections and areas near * Confirm if the design creates a negative

transit stops or other pedestrian-focused sites. left turn offset for the left turning
vehicles. If it does, upgrade left-turn

BENEFITS signal operations to protected-only so it
does not create sight visibility issues for
left-turning venhicles.

Allows pedestrians to cross in two stages.
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3 Medians and Pedestrian Crossing
Islands (Pedestrian Refuge Island)
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Install Leading 006
Pedestrian Interval W ey BN
O COMPLEXITY

DESCRIPTION DESIGN CONSIDERATIONS

A leading pedestrian interval (LPI) gives pedestrians and people on
bikes the opportunity to enter an intersection 3-7 seconds before
vehicles are given the green indication. LPIs provide increased visibility
of crossing pedestrians, reduced conflicts between pedestrians and
vehicles, and increased likelihood of motorists yielding to pedestrians.

BENEFITS EXAMPLE IMAGE

Allows pedestrians or bicyclists to begin crossing the intersection prior to
vehicles entering the intersection.

Source: DOTI
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3 Restrict Right-turn on Red @

O SAFETY BENEFIT

@ COMPLEXITY

DESCRIPTION OTHER CONSIDERATIONS

BENEFITS EXAMPLE IMAGE

Separates pedestrian/bicycle movements from
vehicle movements.

DESIGN CONSIDERATIONS

Traffic analysis may be required.

Source: The San Francisco Chronicle
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Rectangular Rapid 00
FIaShlng Beacon (RRFB) ) SAFETY BENEFIT

O COMPLEXITY

DESCRIPTION DESIGN CONSIDERATIONS

An RRFB is a pedestrian/bicyclist-actuated conspicuity enhancement e Effective at multi-lane crossings with

used in combination with a pedestrian/bicycle, crossing warning sign speed limits less than 40 mph and

to improve safety at uncontrolled, marked crosswalks at intersections roadways with traffic volumes up to

and midblock. Compliance rates vary by posted speed limit, crossing 15,000, depending on the number of

distance, and one-way versus two-way roadways. RRFBs are lanes and posted speed.

particularly effective at multilane crossings with speed limits less * Placed on both ends of a crosswalk.

than 40 mph. If the crosswalk contains a
pedestrian refuge island, an RRFB

BENEFITS should be placed to the right of the

_ o _ _ _ crosswalk and on the median.
Provides ephanced. VISI_bIlIt.y for active ugers while crossing. RRFBs « RRFBs can draw power from
can result in motorist yielding rates as high as 98% at marked standalone solar panel units, but may

crosswalks. also be wired.
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@ Rectangular Rapid Flashing Beacon (RRFB)
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Pedestrian Hybrid 0000
Beacon (PHB) S p——

. COMPLEXITY

DESCRIPTION DESIGN CONSIDERATIONS

A PHB is a type of signal at an uncontrolled marked crossing at e PHBs are a candidate treatment for roads with

intersections or midblock that remains dark until activated by three or more lanes that generally have traffic
a user wanting to cross. Once activated, the signal cycles to volumes above 9,000.
yellow and then red during the walk phase. e Strongly recommended for all midblock and
intersection crossings where the roadway speed
BENEFITS limits are equal to or greater than 40 mph.
« PHBs help pedestrians cross high-volume and high-speed e Intended for installation at midblock locations,
roadways where insufficient gaps in traffic may exist. but can be installed at intersections.

e Can reduce pedestrian crashes by 55%?.

1. https://highways.dot.gov/safety/proven-safety-countermeasures/pedestrian-hybrid-beacons
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3 Pedestrian Hybrid Beacon (PHB)

Source: Shelby Le Duc/USA TODAY NETWORK-Wisconsin
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Q Center Median Barrier S

COMPLEXITY

Median barriers are longitudinal barriers that separate opposing
traffic on a divided highway and are designated to redirect vehicles
striking either side of the barrier. Median barriers significantly reduce
the number of cross-median crashes, which are typically attributed to
the relatively high speeds that are typical on a divided highway.

Eliminates vehicles from crossing the centerline and causing head-on
or sideswipe (opposite direction) crashes.
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=9 Enforcement Mitigation Template

@ Costs are estimated in 2023 dollars, with the levels as follows:

This is an overview of information provided © under$50,000 @ @) $50,001 - $100,000 @@ @ $100,001 - $500,000

for each enforcement mitigation on the

following pages. OO O 0O s500.001-51,000000 @OOO@O over $1,000,000

. O O @ SAFETY BENEFIT . O O @ COMPLEXITY
DESCRIPTION

Describes the enforcement mitigation components, noting items such Provides best practices for enforcement mitigation

as the crash types best addressed and the roadway placement, including companion signage requirements.
characteristics/factors which determine whether candidate locations

are suitable for their application.

BENEFITS OTHER CONSIDERATIONS

Provides details on the major benefits of each enforcement mitigation,  Notes any potential unintended impacts or other
noting items such as Crash Reduction Factors (where available) and measures that should be paired with
benefits to users of various travel modes. application/installation.
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o n @@
EO Red L|ght CameraS O saFeTY BENEFIT () compLEXITY

DESCRIPTION DESIGN CONSIDERATIONS

A red-light camera is a type of traffic enforcement camera that Best practice is to place signs indicating the
photographs a vehicle that has entered an intersection after presence of automated red light enforcement

the traffic signal controlling the intersection has turned red. systems.

The system activates when motion is detected just prior to the

stop bar after the traffic signal has turned red. The camera Automated enforcement assists with counteracting

automatically programs vehicles that run red lights, and racial disparities in traffic enforcement, yet it's also

captures a video and a photo of the license plate and driver important to investigate tiered fine structures for low-

that assists authorities in their enforcement of traffic laws. income drivers to ensure equitable application.

* Automatically enforce compliance with traffic signals. Red-light cameras may increase rear-end crashes

 Reduce broadside/red-light running crashes which typically because drivers may slam on their breaks and may
have a high rate of serious injury or fatality. increase rear-end crashes. However, rear-end

e Valuable tool to change driver behavior in areas that have a crashes are typically less severe than broadside
known red-light running trend. crashes that are caused by running red lights.
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=9 Red Light Cameras

Note: some
intersections along the
corridor have red light

cameras noted as a
recommendation,
identified with the

traffic signal
improvements icon.
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EO Enfo rcement O SAFETY BENEFIT O COMPLEXITY
DESCRIPTION

A speed enforcement camera is a type of traffic enforcement Best practice is to place signs indicating the

camera that photographs speeding vehicles. The camera presence of automated speed enforcement systems.
automatically notes vehicles that are operating above the

enforcement trigger (many jurisdictions set this limit as 10 Automated enforcement assists with counteracting
mph over the speed limit) and captures a video and a photo  racial disparities in traffic enforcement, yet it’s also
of the license plate and driver that assists authorities in their important to investigate tiered fine structures for

enforcement of traffic laws. low-income drivers to ensure equitable application.

BENEFITS OTHER CONSIDERATIONS

e Offers automatic enforcement of posted speed limits. Applicability across the U.S. varies as some states

e Valuable tool to change driver behavior at areas that have have prohibitions in their laws to prevent automated
a known excessive speeding trends. enforcement and others have enabling legislation

* Injury crash reductions following speed camera concerning its use.

installation are estimated to be in the range of 20 to 25%
at sites with fixed cameras.

US 287 Vision Zero Safety & Mobility Study Safety Toolbox
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Note: Colorado Gov.
Polis signed Senate
Bill 23-200 in June
2023, allowing cities
statewide to install
automated speed-
enforcement
cameras on any
roadway type.
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DESCRIPTION DESIGN CONSIDERATIONS

Reducing speed limits paired with enforcement will allow * Reducing the speed limit often needs to be

operating speeds to be appropriate for the context of the supplemented to updates in roadway design

roadway. Crashes that occur at lower speeds tend to be less elements such as traffic calming, reducing travel

severe. lane widths, removing travel lanes, or

BENEEITS roundabouts to achieve drivers obeying lower
speed limits.

* Reducing speed limits and operating speeds will reduce
the opportunity for crashes resulting in serious injury or
fatality, especially with crashes involving pedestrians or
bicyclists.

US 287 Vision Zero Safety & Mobility Study Safety Toolbox



3 Additional Enforcement
Y Mitigation Strategies

DESCRIPTION

e |dentify educational alternatives which offer non-financial consequences for minor citations such as
speeding.
 Example: Share the Road Safety Class (SRSC) from Portland’s Vision Zero Program.
* Prioritize education on safe driving behaviors, bicycle/pedestrian safety topics and anti-racism/implicit
bias training with local police departments.
 Example: Transportation Alternatives Vision Zero cities’ commitments with law enforcement
agencies.
* Investigate stop data collection efforts to measure the effectiveness of policing strategies and access
the degree of group (mis)representation
e Example: Policing Equity Guidebook

US 287 Vision Zero Safety & Mobility Study Safety Toolbox


https://oregongosh.com/wp-content/uploads/2009/handouts/wednesday/1110Morrison-2.pdf
https://betterbikeshare.org/2019/12/17/vision-zeros-evolving-approach-to-equity-for-all/
https://policingequity.org/images/pdfs-doc/COPS-Guidebook_Final_Release_Version_2-compressed.pdf

Education, Encouragement & Equity
Mitigations Template

@ Costs are estimated in 2023 dollars, with the levels as follows:

This is an overview of information provided © under $50,000 @ @) $50.001 - $100,000 @@ @ $100,001 - $500,000

for each education, encouragement, and
equity mitigation on the following pages. 9399 R 99999 Over$1000,000

. O O @ SAFETY BENEFIT . O O @ COMPLEXITY
DESCRIPTION

Describes the mitigation purpose, involved parties and Provides best practices for inclusive outreach strategies.
application types.

BENEFITS OTHER CONSIDERATIONS

Provides details on the major benefits of each mitigation, Notes any potential unintended impacts which should be accounted
noting related goals. for or other measures that should be paired with application.

US 287 Vision Zero Safety & Mobility Study Safety Toolbox



Education, Encouragement & Equity
Mitigations

EDUCATION & ENCOURAGEMENT MITIGATIONS
Proactive outreach and safety education is critical to building sustained community awareness around

risky travel behaviors and existing safety concerns.

EQUITY MITIGATIONS
To ensure equitable application outcomes, the impact on historically disadvantaged communities should
be consider before implementing any of the mitigations proposed in this toolkit.

US 287 Vision Zero Safety & Mobility Study Safety Toolbox



Education & Encouragement

Campaigns

Compelling and impactful education and encouragement e
campaigns aim to equitably reach diverse stakeholder
groups in their messaging. Involving travelers of all ages .
and abilities is paramount, including students and their
caregivers. Developing partnerships with community .
members and established stakeholder groups is crucial to
building trusted relationships. Educational campaigns

may involve PSAs on radio/TV/social media,
printed/billboard ads or in-person outreach.

e Instilling a sense of collective action towards improving
safety outcomes reminds travelers of all modes that
they have a role to play in ensuring everyone arrives
safely at their destination

US 287 Vision Zero Safety & Mobility Study Safety Toolbox

SAFETY BENEFIT COMPLEXITY

Language-inclusive outreach is critical to ensure
messaging is appropriately tailored.

Appropriately compensating outreach liaisons
builds trust and signals their role’s importance.
Consider how local news sources report on traffic
safety — for example, reporting incidents as
“crashes” instead of “accidents.”



Education & Encouragement Campaigns

City of Seattle’s Distraction Campaign City of Portland’s Struck Traffic Safety Campaign Bicycle Colorado
Bicycle-Friendly Driver Program

Do the New York Twist Anti-Dooring Campaign Philadelphia’s Pedestrian Safety Campaign DC's Speed Focused Campaign

US 287 Vision Zero Safety & Mobility Study Safety Toolbox


http://www.seattle.gov/visionzero/resources/educational-campaigns
https://www.portland.gov/transportation/vision-zero/struck
https://www.bicyclecolorado.org/initiatives/bike-school/bicycle-friendly-driver/
https://www.bicyclecolorado.org/initiatives/bike-school/bicycle-friendly-driver/
https://www.nyc.gov/content/visionzero/pages/
https://visionzero.dc.gov/pages/d72dcdefd15e4285b4a36682a836a8ea
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CENTER MEDIAN BARRIER MEMORANDUM




Memorandum

Date: October 5, 2023
To: Bryce Reeves - CDOT, Katrina Kloberdanz — CDOT, Alex Hyde-Wright — Boulder County
From: Consor Engineers

Subject: US 287 Center Median Barrier DRAFT

Introduction

The US 287 Vision Zero Safety and Multimodal Mobility Study analyzed crash data along the US 287 corridor from
Midway Boulevard in Broomfield to Horseshoe Circle in Unincorporated Larimer County. The crash analysis identified
crash trends and identified recommendations with the goal of eliminating all traffic fatalities and severe injuries along
the corridor. There are two segments identified along the US 287 corridor that have an above-average rate of fatal
and severe crashes where the majority of the fatal and severe crashes were caused by vehicles crossing over the
centerline into the opposite direction of traffic resulting in head-on crashes or sideswipe (opposite direction) crashes.
These crash types are occurring along rural areas where the highway is undivided with high posted speed limits. A
center median barrier is recommended in the two segments to improve safety and mitigate crossover crashes. This
technical memorandum summarizes the safety analysis supporting the center median barrier recommendation, the
alternative types of center median barriers that were evaluated, the design criteria used to evaluate the alternatives,
and the proposed recommendation for a cast-in-place concrete center median barrier. Intersection and driveway-
related crashes were also analyzed, but recommendations are included in a separate deliverable — this memorandum
focuses strictly on the areas identified for the installation of center median barriers.

Background and Safety Analysis

The project team analyzed all intersection, non-intersection, and driveway access crashes from January 1, 2010, to
December 31, 2020. For the purpose of this memorandum, only non-intersection crashes in areas that were
identified for a center median barrier are discussed. Figure 1 displays the study limits of the corridor. The corridor was
divided into six segments (Segments A-F) based on the where roadway characteristics change (i.e. number of lanes,
rural versus urban). Segments D and F are highlighted in orange and are the segments along US 287 where the
median design was focused. These segments are rural areas of the corridor where the highway is undivided and there
are high speed limits.

DiExSys Vision Zero Suite (VZS) was used for the crash analysis. VZS is a Highway Safety Manual (HSM) compliant
safety software that uses predictive analytics and diagnostic pattern recognition to help identify correctable crash
trends to achieve zero traffic fatalities and severe injuries. VZS provides predictive, diagnostic, and analysis tools
which reveal the nature and magnitude of the safety problems on the network, segment, and intersection levels.
Several reports from VZS were utilized to determine crash trends and which crash types were overrepresented in
each of these segments. Appendix A displays the crash reports exported from VZS.
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Figure 1 Study Area Segments for Non-Intersection Crashes



Safety Analysis Findings

Crash analysis results indicated that there is a crossover crash trend occurring in Segments D and F where vehicles
crossover the centerline into the opposite direction of travel that result in head-on or sideswipe (opposite direction)
crashes. Table 1 and Table 2 display the number of head-on and sideswipe (opposite direction) crashes in Segment D
and Segment F, respectively. Although crossover crashes are about 11-13% of total crashes in this segment, they
result in a significant number of severe and fatal crashes. Half of the severe injury crashes and 83% of the fatal
crashes in Segment D are the result of a crossover crash. Over half of the severe injury crashes and one-third of the
fatal crashes in Segment F are the result of a crossover crash.

Table 1. Segment D Crash Data Summary

Crossover Centerline Crashes

Sideswipe

Head on

Opposite

(Head on and Sideswipe)

All Crashes

Segment D Summary

(#) Crashes (#) Direction (#) # of Crashes % of Crashes

Total Crashes 311 18 17 35 11%
Severe Injury Crashes 16 5 3 8 50%
Fatal Crashes 6 5 0 5 83%
*Crossover crashes are a summary of head-on and sideswipe (opposite direction) crashes.

Table 2. Segment F Crash Data Summary

Head on

Sideswipe

Opposite

Crossover Centerline Crashes
(Head on and Sideswipe)

Segment F Summary All Crashes (#) Crashes (#) Direction (#) # of Crashes % of Crashes
Total Crashes 128 5 12 17 13%
Severe Injury Crashes 11 2 6 55%
Fatal Crashes 3 1 0 1 33%
*Crossover crashes are a summary of head-on and sideswipe (opposite direction) crashes.

Table 3 displays the corridor-wide crossover crashes compared to crossover crashes occurring on Segment D and
Segment F. All of the fatalities caused by crossover crashes along US 287 study area are occurring in Segments D and
F. Over ninety percent of the severe crashes caused by crossover crashes along US 287 study area are occurring in
Segments D and F. Crossover crashes are correctable with the installation of a center median barrier. A center median

barrier is recommended in Segments D and F to mitigate the crossover crashes that typically result in fatality or
serious injury.

Table 3. Corridor-wide versus Segment D and Segment F Crossover Crash Summary

Corridor Wide = Segment D Segment F Segment D & F Segment D & F %
Crossover Crossover Crossover Combined of Total Corridor
Crashes Crashes Crashes Crossover Crashes = Crossover Crashes
Total Crashes 73 35 17 52 71%
Severe Injury Crashes 15 8 6 14 93%
Fatal Crashes 6 5 1 6 100%
*Crossover crashes are a summary of head-on and sideswipe (opposite direction) crashes.




U-turn Safety

A center median barrier will assist in eliminating crossover type crashes and left-turn related crashes that are
occurring at non-public roadway accesses. Most non-public roadway accesses will become right-in/right-out due to
the center median barrier. Traffic destined for such locations must use alternate routes, some of which may involve
left-turning vehicles to be rerouted to U-turns at strategically placed center median openings (designed for U-turns)
or signalized intersections. NCHRP Report 524 describes research on the safety of U-turns at unsignalized locations
and concludes that there is no indication of U-turns at unsignalized median openings being a major safety concern.
Future design considerations will include evaluating the spacing of median openings, sight distance, and proximity to
the signalized intersection. It is also recommended that a corridor-wide traffic signal analysis be completed in the
limits of the center median barrier to understand and help mitigate the impacts on left-turn operations. As a result of
a higher number of left-turning movements at intersections it is recommended to evaluate left-turn operations
(potentially upgrading to protected only during peak periods) and the length of the green, yellow, all red, and red
intervals for left-turns to accommodate the increased U-turn movements.

Alternatives Analysis

Several alternatives were evaluated as part of the recommendation including no action, rumble strips, and various
types of median barriers. It was determined that the installation of a median barrier is preferred. Median barriers are
longitudinal barriers that separate opposing traffic on a divided highway and are designed to redirect a vehicle
striking either side of the barrier rather than allowing vehicles to cross the centerline into opposing traffic. Center
median barriers eliminate most of the potential for crossover crashes, which are attributed to the relatively high
speeds that are typical on highways. Three types of median barriers were evaluated for installation on US 287: cast-
in-place concrete, cable rail, and metal-beam guard rail. Note that rumble strips will be included adjacent to the
proposed center barrier regardless of the type of barrier selected.

No-Action Alternative

The no-action alternative maintains the status quo in terms of safety for the corridor. Figure 2 displays the existing
cross-section of the roadway. This alternative does not restrict vehicles from crossing the center line on the rural
resulting in crossover crashes on the rural, high-speed segments. If no action is taken, the high rate of fatal and
severe-injury crashes will likely continue and potentially increase with corridor and regional growth that will continue
to drive increasing corridor traffic volumes. Therefore, the no-action alternative is dismissed from further evaluation.



Figure 2. US 287 Existing Conditions that Would Remain with the No-Action Alternative

Rumble Strips

Rumble strips are a series of raised strips across a road or along its edge, changing the noise a vehicle’s tires make on
the surface. Studies have shown that rumble strips are effective in warning drivers of the edge of the road and/or
travel way and therefore reduce crashes. Rumble strips currently exist adjacent to the outside shoulder edge lines
throughout most of the rural segments of the US 287 corridor in Boulder County and CDOT is currently working on a
project to add rumble strips on the side of the road where they are not already implemented. Installation of
additional rumble strips adjacent to the center two-way left turn lane would help to alert drivers that they are
crossing over to an area that they are not supposed to be traveling in. Although this alternative would likely reduce
the high number of crossover head-on and opposite-direction crashes on the rural segments of US 287 corridor in
Bouler County, it would not prevent many of these incidents, and the high rate of fatal and severe injury crashes
would continue. Therefore, the rumble strip alternative is dismissed from further evaluation. It should be noted that
the addition of rumble strips for the line delineating the shoulder area adjacent to the median barrier will be included
with whichever median barrier alternative is implemented.

High-Tension Cable Rail Barrier

High-tension cable rail barriers are flexible barriers, made from steel cables mounted on steel posts, resulting in less
occupant impact force as it absorbs energy from the crash, capturing or redirecting the vehicle. Due to larger
deflection, median width is an important consideration. These barriers are more adaptable to slopes typically found in
medians. Cable barriers tend to require more frequent maintenance and repair than other barrier types. Figure 3
displays an example of a cable rail barrier.



Figure 3. Example of a Cable Rail Barrier

The 2017 CDOT Cable Barrier Guide states “A 10-foot offset should be maintained from the edge of the travel lane to
the median barrier so an impacting vehicle is unlikely to deflect the barrier into opposing travel lanes. In addition, the
2011 AASHTO Roadside Design Guide states that for High-Tension Guardrails deflection of the cable rail is “6.6 ft to
9.2 ft depending on the system, the post spacing, and the length of the barrier test”. For the rural segments of the US
287 corridor in Boulder County, there is currently a 16 foot wide two-way left turn lane which allows for the
installation of a cable rail barrier system with only a 7-8 foot wide shoulder for each direction. In addition, the 2011
AASHTO Roadside Design Guide states in Chapter 6 “if a barrier must be located immediately adjacent to a high-
speed, high-volume traffic lane, a rigid barrier requiring no significant maintenance is required. Given these findings,
the cable rail barrier alternative is dismissed for further evaluation.

Cast-In-Place Concrete Barrier

Cast-in-place barriers are usually rigid and result in little to no deflection. They redirect rather than absorb energy
from the impact. Rigid concrete barriers seldom require repair or maintenance. Some agencies have used portable
concrete barriers as median barriers. These barriers require repositioning after an impact but are typically less
maintenance than a post mounted barrier. Figure 4 displays an example of a cast-in-place concrete barrier.

Figure 4. Example of a Cast-In-Place Concrete Barrier (US 85 (Santa Fe) between Aspen Grove and Sumner)



Metal-Beam Guard Rail Barrier

Metal-beam guard rail barriers are considered semi-rigid barriers, where the W-beam or box-beam is mounted to
steel or timber posts. When impacted, they are designed to deform and deflect, absorbing some of the crash energy
and redirecting the vehicle. Metal-beam guardrails often do not require maintenance after minor impacts. They
deflect less than cable barriers, so they can be located closer to objects where space is limited. Figure 5 displays an
example of a metal-beam guard rail barrier.

Figure 5. Example of a Metal-Beam Guard Rail Barrier

Median Barrier Alternatives Analysis

An alternatives analysis was performed to determine the recommendation for the preferred median barrier type. For
this evaluation, only the cast-in-place concrete and guard rail median barrier alternative were considered as the other
barrier types were dismissed from further evaluation as described in the previous section. The following steps were
taken as part of the alternatives analysis:

1. Calculate installation costs based on quantities of barrier identified from the conceptual design development.

2. Calculate average annual maintenance costs and maintenance costs over 30 years accounting for inflation
based on historical maintenance data provided by CDOT Region 4.

3. Perform a life-cycle cost analysis including installation costs and maintenance costs for 30 years.

4. Identify other considerations that may impact the recommendation.

5. Select the recommended median barrier alternative.

Installation Cost

The installation cost criteria is the total upfront costs to build the center median barriers adjusted for inflation for the
expected lifetime of the median barrier. The installation cost includes the one-time cost that it will take to construct
the center median barrier simply based on the estimated cost for installation of the proposed median barrier. Consor
developed a conceptual design and cost estimate for the median barrier installation in 2023. There are several costs



associated with construction but the only variable cost between the guard rail and cast-in-place concrete rail
alternatives is the cost for purchasing and installing the barrier median materials. Table 4 shows the cost comparison
of the two alternatives. Unit prices are based on CDOT cost data for recent construction projects. The cast-in-place
alternative is expected to have an installation cost twice as much as the guard rail alternative.

Table 1. Median Barrier Installation Cost Summary

Initial Cost for Median Barrier Installation

Cast in Place

Concrete Guardrail
Linear Feet 63,753 63,753
Cost/Linear Foot $150 S75
Total Cost $9,562,950 $4,781,475

Annual Maintenance Cost

The annual maintenance costs describe the costs associated with annual maintenance that occurs, typically due to
the center median barrier being impacted by a vehicle in a crash. Error! Reference source not found. summarizes the
historical annual maintenance cost for guard rail and concrete barrier from 2019 to 2023 as provided by CDOT Region
4. For guardrail barriers, maintenance is often required after incidents where the guardrail is struck by a vehicle. The
CDOT data shows that the total annual maintenance cost for Region 4 was approximately $450,000 in 2019 and has
been steadily increasing each year due to inflation. For concrete barrier, maintenance is generally only required to
remove graffiti and not typically required after a guardrail is struck by a vehicle. The CDOT data shows that the annual
maintenance costs for concrete barrier were typically less than $1,000. There is one outlier value in the data set over
$60,000 in 2022 due to one incident where the concrete barrier was struck by a large truck and damaged to the point
where repair was required. In addition, the maintenance costs in 2023 were higher than typical due to one incident
where the barrier was struck and inspection was needed, but it was determined that repair was not required. It
cannot be predicted how often incidents that require repair to a concrete barrier occur and therefore we have
included these variable maintenance costs in the calculation of an average total maintenance cost of $12,775.29 for
concrete barrier. For the guard rail barrier, we have assumed the year 2023 value of $639,553 as the total
maintenance cost to account for inflation. These assumed total maintenance cost values were then divided by the
total length of guard rail barrier and concrete barrier respectively to determine the assumed annual maintenance
cost per linear foot for the two barrier types. Table 6 displays a summary of the historical CDOT maintenance data
and our calculations. Based on the historical data, it was calculated that the annual maintenance cost for guard rail
was $0.83 per linear foot and the annual maintenance cost for cast-in-place concrete barrier was $0.08 per linear
foot. The cost per linear foot was multiplied for the length of proposed median barrier for the rural segments of US
287 to calculate the assumed Year 1 Maintenance Cost based on historical data.


https://wherethebarrierwasstruckandinspectionwasneeded,butitwasdeterminedthatrepairwasnotrequired.It

Table 2. Historical Median Barrier Annual Maintenance Costs (provided by CDOT)

Cast in Place

Guardrail Concrete
Maintenance Cost Maintenance Cost
2019 S 446,998.99 | S 492.04
2020 S 469,81343 | S 254.42
2021 S 517,850.60 | S 808.08
2022 S 579,388.53 | S 60,825.00
2023 S 639,553.84 | S 1,496.92
Assumed Annual Total Maintenance Cost* S 639,553.84 | S 12,775.29

1. It was assumed the annual maintenance value for guardrail barrier was the 2023 value due to inflation. It was
assumed that the annual maintenance value for cast-in-place concrete barrier was the average of all values.

Table 6. Annual Maintenance Cost Calculations

Guard Rail Cast in Place

Concrete
A | Assumed Annual Total Maintenance Cost S 639,553.84 | S 12,775.29
B | Total Linear Feet of Historical Data 768,344.60 164,069.07
Annual Maintenance Calculations:
C | Assumed Annual Maintenance Cost per Linear Foot 0.83 0.08
(A/B)
D Total Linear Feet of New US 287 Median 63,753 63,753
Year 1 Assumed Maintenance Cost (C*D) S 53,066.65 | S 4,964.15

Table 7 shows calculations for 30 years of maintenance costs assuming an 3% annual inflation rate. Note that the
CDOT data for Region 4 shows an average annual inflation rate of over 9% for the past four years. We chose to use a
3% inflation rate because the inflation rate over the past four years has been unusually high and 3% represents a
more typical historic inflation rate. The total estimate 30-year maintenance cost is $236,171.42 for cast-in-place
concrete barrier and $2,524,668.06 for guard rail barrier.



Table 7. Projected Annual Median Barrier Annual Maintenance Costs

Guard Rail Barrier Concrete Barrier

Assumed Annual Inflation Rate 3% 3%
Year # Year Maintenance Cost Maintenance Cost

1 2025 $53,066.65 $4,964.15
2 2026 $54,658.65 $5,113.07
3 2027 $56,298.41 $5,266.46
4 2028 $57,987.36 $5,424.46
5 2029 $59,726.99 $5,587.19
6 2030 $61,518.79 $5,754.81
7 2031 $63,364.36 $5,927.45
8 2032 $65,265.29 $6,105.28
9 2033 $67,223.25 $6,288.43
10 2034 $69,239.95 $6,477.09
11 2035 $71,317.14 $6,671.40
12 2036 $73,456.66 $6,871.54
13 2037 $75,660.36 $7,077.69
14 2038 $77,930.17 $7,290.02
15 2039 $80,268.07 $7,508.72
16 2040 $82,676.12 $7,733.98
17 2041 $85,156.40 $7,966.00
18 2042 $87,711.09 $8,204.98
19 2043 $90,342.42 $8,451.13
20 2044 $93,052.70 $8,704.66
21 2045 $95,844.28 $8,965.80
22 2046 $98,719.61 $9,234.78
23 2047 $101,681.19 $9,511.82
24 2048 $104,731.63 $9,797.18
25 2049 $107,873.58 $10,091.09
26 2050 $111,109.79 $10,393.82
27 2051 $114,443.08 $10,705.64
28 2052 $117,876.37 $11,026.81
29 2053 $121,412.66 $11,357.61
30 2054 $125,055.04 $11,698.34

Total 30 Year Maintenance Cost $2,524,668.06 $236,171.42
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Life-Cycle Cost Analysis

Life-cycle cost is defined as the cost or an asset over its full life. For the alternatives analysis, a 30-year lifespan was
assumed and the initial installation cost was added to the 30-year maintenance cost to calculate the total lifecycle
cost. Table 8 displays the life cycle cost calculations for cast-in-place concrete and guard rail barrier. The cast-in-place
concrete barrier has a projected life cycle cost approximately 25% greater than the guard rail barrier.

Table 8. Lifecycle Cost Calculations

Initial 30 year
Installation Maintenance Cost  Total Lifecycle
Barrier Type Cost (A) (B) Cost (A+B)
Cast-in-Place Concrete $9,562,950.00 $236,171.42 $9,799,121.42
Guard Rail Barrier $4,781,475.00 $2,524,668.06 $7,306,143.06

Cost Difference | $2,492,978.36
Percent Difference 25%

Additional Median Barrier Selection Considerations

When considering whether to use cast-in-place concrete barrier or guard rail barrier for the center median barrier
materials on the rural segments of US 287 in Boulder County we must consider the following factors:

e Life-cycle cost: The life-cycle cost analysis shows that the concrete barrier life-cycle cost is 25% more than the
guard rail barrier life-cycle cost.

e Funding for initial installation: Funding for initial installation has not yet been identified, but it is very likely
that that majority of funding for installation will be from a Federal Government grant supplemented with a
mix of State and Boulder County funds. Boulder County has recently applied for a Safe Streets for All (SS4A)
federal grant and, if accepted, this would pay for 80% of the installation costs with the additional funding
being covered by Bouder County and CDOT. If this grant is not accepted, Boulder County will continue to seek
other federal grants to pay for the installation of the median barrier.

e Available Maintenance Resources: Maintenance of the rural segments of US 287 in Boulder County where the
median barrier is proposed is the responsibility of CDOT. CDOT has stated that they have a limited
maintenance budget that does not increase significantly on an annual basis. Table 9, below, shows the four-
year average of CDOT Region 4’s annual budget and expenditures for both guard rail and concrete barrier. As
this table shows, CDOT has adequate budget for maintaining the existing concrete barrier but they currently
have approximately $38,000 annual budget shortfall for maintaining guardrail. If guardrail were added with
this project, this shortfall would more than double immediately and would increase significantly more over
time with inflation.
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Table 9. CDOT Guard Rail and Concrete Barrier Budget Excess/Shortfall Summary

Guard Rail Barrier ‘ Concrete Barrier

Budget $72,877.47 $2,157.34
Expenditures $110,987.82 $479.02
Budget Excess/Shortfall $(38,110.35) $1,678.32

e Maintenance Delay Impacts: Whenever maintenance is required for a center median barrier, the adjacent
travel lane must be closed temporarily before and during the maintenance activities. This results in travel
time delay for the vehicles traveling through the corridor. Guard rail barrier typically requires more
maintenance than Cast-in-Place Concrete Barrier; thus, Guard Rail has more travel time delay than cast-in-
place concrete barrier.

e Maintenance Safety Impacts: The lane closures needed for maintenance of a guard rail median barrier after
impacts exposes maintenance workers to high speed (over 65 mph) traffic. In this case, the maintenance
workers would be working in the fast lane adjacent to the median barrier. In addition, irregular lane closures,
particularly closures of the left lane, can cause residual crashes resulting in property damage, injuries, and
sometimes fatal crashes. It is difficult to put a dollar value to this residual impact, but based on the data that
CDOT provided, this impact will be negligible for the minimal required maintenance of the concrete barrier
and it will be significant for the regular maintenance required for the guard rail barrier.

Median Barrier Recommendation

Based on the discussion above, we recommend that the cast-in-place concrete barrier alternative be constructed in
the rural segments of US 287 in Boulder County. The primary reason for this recommendation is the significant added
maintenance costs to CDOT which would be more than ten times greater for guard rail barrier compared to concrete
barrier and the current underfunded available budget that CDOT has for maintaining guard rail.

Summary

A crash analysis along the US 287 corridor from Midway Boulevard in Broomfield to Horseshoe Circle in
Unincorporated Larimer County as part of the US 287 Vision Zero Safety and Multimodal Mobility Study led to the
findings of a crash trend of crossover crashes that has led to head on crashes and sideswipe (opposite direction)
crashes in two rural areas which has resulted in a high rate of severe and fatal crashes. Crossover crashes often result
in severe injury and fatal crashes and the majority of this crash type is occurring on this corridor in the two rural
segments. To achieve the goal of zero fatal and severe crashes in these two segments, a center median barrier was
recommended. Several types of center median barriers were identified as alternate designs and an alternatives
analysis was performed to provide a recommendation. Based on the analysis, a cast-in-place concrete center median
barrier is recommended to be installed along these rural segments for the US 287 corridor.

Future Considerations

There are several design factors or additional analysis that will need to be considered and will be addressed during
the design phase for the median barrier. The list below describes future considerations as part of the median barrier
design:
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Whether or not additional median barrier openings should be added to accommodate U-turns. Currently the
median barrier concept design is only showing median openings at public roadway intersections on US 287.
Research, analysis, and coordination with emergency services should be completed to determine if additional
median openings should be provided to allow more opportunities for U-turns for left turning traffic that will
be restricted with the addition of the median barrier.

Vertical and horizontal sight distance should be evaluated at proposed openings to ensure there is adequate
visibility.

Traffic analysis should be completed at signalized intersections to understand and mitigate the impacts of
additional left and U-turn movements. Potential updates may include changing the left turn phasing to
protected only and increasing the green times for the left-turn phases and/or increasing the time for the
clearance intervals (yellow and all red times).

13



Appendix A — Vision Zero Suite Reports
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Segment D
Vision Zero Suite Reports
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Segment D 
Vision Zero Suite Reports


Consor Engineering 11/22/2022
DiExSys™ Roadway Safety Systems
Crash History Graph: Straight Line Diagram (SLD) Job #:  20221122112610

Location: 287 C Begin:305.38 End:313.90 From:01/01/2011 To:12/31/2020

|.PDO Hinjury A Fatal |

Top Crasthypes 6 fatal crashes (5 of them were head on, 1
pedestrian)
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Sideswipe (opposite direction) : : : : : : -4 fixed object/embankment
: : -1 bicycle

Pedestrian Fatality Detail:

A pedestrian was walking southbound in the
northbound travel lane and was struck by a
vehicle traveling northbound (approaching
Prospect Road). The pedestrian was cited at fault.

*There was no narrative for the bicycle
severe-injury.
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Recommendation: Install median on undivided areas

Any intentional or inadvertent release of this data or any data derived from Page 1
its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ
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-3 sideswipe opposite direction
-1 sideswipe same direction
-3 head on
-2 overturning
-4 fixed object/embankment
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Pedestrian Fatality Detail:
A pedestrian was walking southbound in the northbound travel lane and was struck by a vehicle traveling northbound (approaching Prospect Road). The pedestrian was cited at fault.

*There was no narrative for the bicycle severe-injury. 
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Recommendation: Install median on undivided areas
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Consor Engineering 11/22/2022
DiExSys™ Roadway Safety Systems
SPF Model: CO - Rural Flat and Rolling 4-Lane Divided Highways (2016) Job #:  20221122112610

Location: 000000287C Begin:305.38 End:313.90 From:01/01/2011 To:12/31/2020

LowerLimit(20%) =——INJ + FAT ——UpperLimit(80%) O Observed (EB) O Expected |
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Any intentional or inadvertent release of this data or any data derived from Page 1
its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ
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Consor Engineering 11/22/2022
DiExSys™ Roadway Safety Systems
Crash Distribution Pie Chart Report Job#:  20221122112610

Location: 287 C Begin:305.38 End:313.90 From:01/01/2011 To:12/31/2020
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Any intentional or inadvertent release of this data or any data derived from Page 1

its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ
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Consor Engineering 11/22/2022
DiExSys™ Roadway Safety Systems

SPF Model: CO - Rural Flat and Rolling 4-Lane Divided Highways (2016) Job#: ~ 20221122112537
Location: 000000287C Begin:305.38 End:313.90 From:01/01/2011 To:12/31/2020
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Any intentional or inadvertent release of this data or any data derived from Page 1

its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ
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DiExSys™ Roadway Safety Systems
Detailed Summary of Crashes Report

Consor Engineering

11/22/2022

Job #:  20221122112447

Location: 287 C

Begin: 305.38 End:313.90

From:01/01/2011 To:12/31/2020

— Severity — Crash Type
PDO: 175 Overturning: 19 Bridge Abutment: 0
INJ: 130 184 :Injured Other Non Collision: 1 Column/Pier: 0
FAT: 6 10 :Killed Pedestrians: 1 Culvert/Headwall: 7
Broadside: 0 Embankment: 24
Head On: 18 Curb: 4
— Number of Vehicles Rear End: 108 Delineator Post: 4
One Vehicle: 119 Sideswipe (Same): 38 Fence: 23
Two Vehicles: 152 Sideswipe (Opposite): 17 Tree: 0
Three or More: 40 Approach Turn: 0 Large Boulders or Rocks: 0
Unknown: 0 Overtaking Turn: 2 Barricade: 0
Parked Motor Vehicle: 3 Wall/Building: 0
liotal: Sl Railway Vehicle: 0 Crash Cushion: 0
— Location Bicycle: 1 Mailbox: 0
On Road: 201 Motorized Bicycle: 0 Other Fixed Object: 1
Off Road Left: 44 Domestic Animal: 1 Total Fixed Objects: 82
Off Road Right: 56 Wild Animal: 14 Rocks in Roadway: 0
Off Road at Tee: 0 Light/Utility Pole: 6 Vehicle Cargo/Debris: 3
Off in Median: 10 Traffic Signal Pole: 0 Road Maintenance Equipment: 1
Unknown: 0 Sign: 10 Involving Other Object: 2
Bridge Rail: 0 Total Other Objects: 6
i il Guard Rail: 1 Unknown: 0
— Lighting Condition§ Cable Rgil: 0 Total: 311
Daylight: 193 Concrete Barrier: 2
Dawn or. Dusk: 28 — Mainline/Ramps/Frontage Roads
Dark - Lighted: 12 o .
Dark - Unlighted: 78 Mainline: 311 Frontage/Ramp Intersections
Unknown: 0 Crossroad (A): 0 ’7 0 O: oP: 0
Ramps
Loisle ¢l B: 0F: 0 J: 0 | Left Frontage Rd (L): 0
— Weather Conditions C: 0G: 0 K: 0| RtFrontage Rd (R): 0
None: 228 D: 0 H: 0T: 0 HOV Lanes (V): 0
Rain: 15 E 0 I 0z 0 Unknown: 0 | Total: 311
Snow/SIeet/I;alli 68 — Road Description — Road Conditions
DL?sgt 1 At Intersection: 0 Dry: 202
Wind: 4 At Drlve\{vay Access: 0 Wet: 23
Unknown: 0 Intersection Related: 0 Muddy: 0
Non Intersection: 311 Snowy: 35
Total: 311 In Alley: 0 lcy: 39
_ Crash Rates Roundabout: 0 Slushy: 7
PDO: 0.21+ * MVMT Ramp: 0 Foreign Material: 0
INJ: 0.16* **100 MVMT Parking Lot: 0 With Road Treatment: 0
FAT: 0.73 . Unknown: 0 Dry w/lcy Road Treatment: 0
Wet w/lcy Road Treatment: 1
Total: 1 Snowy w/lcy Road Treatment: 2
Icy w/lcy Road Treatment: 2
Slushy w/lcy Road Treatment: 0
Unknown: 0
Total: 311
ADT: 26,671 Length: 8.49 |
Any intentional or inadvertent release of this data or any data derived from Page 1

its use shall not constitute a waiver of privilege pursuant to 23 USC 407.

User: gshackil on PF27BGNZ



Consor Engineering
DiExSys™ Roadway Safety Systems
Detailed Summary of Crashes Report

11/22/2022

Job #:  20221122112447

Location: 287 C

Begin: 305.38 End:313.90

From:01/01/2011 To:12/31/2020

— Vehicle Type

Veh 1 —Veh 2 —Veh 3 —

— Vehicle Movement

Veh 1 —Veh 2 —Veh 3 —

Passenger Car/Van: 160 94 18 Going Straight: 166 103 19
Passenger Car/Van w/Trl: 0 1 0 Slowing: 10 33 2
Pickup Truck/Utility Van: 52 27 8 Stopped in Traffic: 1 47 15
Pickup Truck/Utility Van w/Trl: 1 2 0 Making Right Turn: 0 0 0
SUV: 84 55 14 Making Left Turn: 1 1 0
SUV w/Trl: 1 0 0 Making U-Turn: 3 0 0
Truck 10k Ibs or Less: 0 0 0 Passing: 7 1 0
Trucks > 10k Ibs/Bus > 15 People: 3 6 0 Backing: 2 0 0
School Bus < 15 People: 0 0 0 | [Enter/Leave Parked Position: 1 0 0
Non School Bus < 15 People: 0 2 0 Starting in Traffic: 0 0 0
Motorhome: 0 0 0 Parked: 0 3 2
Motorcycle: 4 1 0 Changing Lanes: 26 0 0
Bicycle: 0 1 0 | |Avoiding Object/Veh in Road: 3 1 0
Motorized Bicycle: 0 0 0 Weaving: 14 0 0
Farm Equipment: 2 1 0 Wrong Way: 6 0 0
Hit and Run - Unknown: 3 0 0 Other: 71 3 2
Other: 1 2 0 Unknown: 0 0 0
Unknown: 0 0 0 Total: 311 192 40
Total: 311 192 40
— Contributing Factor Veh 1 — Veh 2 — Veh 3 — — Direction Veh 1 — Veh 2 — Veh 3 —
No Apparent Contributing Factor: 141 189 39 North: 164 90 18
Asleep at the Wheel: 12 0 1 Northeast: 0 0 0
lliness: 10 0 0 East: 1 1 0
Distracted by Passenger: 2 0 0 Southeast: 0 1 0
Driver Inexperience: 33 0 0 South: 144 99 22
Driver Fatigue: 3 0 0 Southwest: 0 0 0
Driver Preoccupied: 40 1 0 West: 2 1 0
Driver Unfamilar with Area: 4 0 0 Northwest: 0 0 0
Driver Emotionally Upset: 3 0 0 Unknown: 0 0 0
Evading Law Enforcement Officier: 1 0 0
Physical Disability: 0 0 0 et il 122 gl
Unknown: 62 2 0
Total: 311 192 40
— Condition of Driver Veh1—Veh2 — Veh 3 —
No Impairment Suspected: 279 191 39
Alcohol Involved: 14 0 1
RX, Medication, or Drugs Involved: 1 0 0
Illegal Drugs Involved: 0 0 0
Alcohol and Drugs Involved: 7 1 0
Driver/Pedestrian not Observed: 0 0 0
Unknown: 0 0 0
Total: 311 192 40
ADT: 26,671 Length: 8.49
Any intentional or inadvertent release of this data or any data derived from Page 2

its use shall not constitute a waiver of privilege pursuant to 23 USC 407.

User: gshackil on PF27BGNZ


https://End:313.90

Consor Engineering 11/21/2022
DiExSys™ Roadway Safety Systems

Direct Diagnostics (Spot Location) Analysis Job #:  20221121134318
Location File: DIRECT_DIAGNOSTICS_FOR_RTE287C_30538_31390 Cutoff: 5 Acc's @ 95% |
— Baseline Statistics Statewide Average This Location Probability
CATEGORY # Crashes % # Crashes % %
Property Damage Only (PDO) 592 67.50% 175  56.27% 0.17%
Injury (INJ) 279 31.81% 130 41.80% 99.85%
Fatal (FAT) 6 0.68% 6 1.93% 99.34%
Persons Injured 396 184
Persons Killed 6 10
Single Vehicle Accidents 421  48.00% 119  38.26% 0.99%
Two Vehicle Accidents 376  42.87% 152  48.87% 96.36%
Three or More Vehicle Accidents 80 9.12% 40 12.86% 96.33%
Unknown Number of Vehicles 0 0.00% 0 0.00% N/A
On Road 527 60.09% 201 64.63% 90.51%
Off Road 350 39.91% 110 35.37% 16.02%
Off Road Left 154  17.56% 44  14.15% 19.15%
Off Road Right 181  20.64% 56 18.01% 25.17%
Off Road at Tee 0 0.00% 0 0.00% N/A
Off Road in Median 15 1.71% 10 3.22% 97.21%
Unknown Road Location 0 0.00% 0 0.00% N/A
Overturning 66 7.53% 19 6.11% 36.70%
Other Non Collision 8 0.91% 1 0.32% 54.02%
Vehicle Cargo or Debris 13 1.48% 3 0.96% 53.77%
Pedestrian 3 0.34% 1 0.32% 88.44%
Broadside 0 0.00% 0 0.00% N/A
Head On 16 1.82% 18 5.79% 99.97%
Rear End 262 29.87% 108 34.73% 94.64%
Sideswipe (Same Direction) 111 12.66% 38 12.22% 51.00%
Sideswipe (Opposite Direction) 19 217% 17 5.47% 99.87%
Approach Turn 0 0.00% 0 0.00% N/A
Overtaking Turn 4 0.46% 2 0.64% 95.64%
Parked Motor Vehicle 4 0.46% 3 0.96% 95.64%
Railway Vehicle 0 0.00% 0 0.00% N/A
Bicycle or Pedal Cycle 5 0.57% 1 0.32% 74.71%
Motorized Bicycle 0 0.00% 0 0.00% N/A
Domestic Animal 7 0.80% 1 0.32% 60.63%
Wild Animal 78 8.89% 14 4.50% 2.94%
Light or Utility Pole 11 1.25% 6 1.93% 93.58%
Traffic Signal Pole or Equipment 0 0.00% 0 0.00% N/A
Traffic Sign or Post or Overhead Sign Structure 24 2.74% 10 3.22% 81.36%
Bridge Rail 5 0.57% 0 0.00% N/A
Guard Rail 30 3.42% 1 0.32% 1.89%
Cable Rail 48 5.47% 0 0.00% N/A
Concrete Barrier 6 0.68% 2 0.64% 88.80%
Bridge Abutment 0 0.00% 0 0.00% N/A
Column or Pier or Bridge Structure 0 0.00% 0 0.00% N/A
Culvert or Headwall 15 1.71% 7 2.25% 83.21%
Embankment or Ditch 47 5.36% 24 7.72% 95.94%
Curb or Island 11 1.25% 4 1.29% 83.36%
Delineator Post 18 2.05% 4 1.29% 53.79%
Fence or Fence Part 40 4.56% 23 7.40% 97.56%
Trees or Shrubs 11 1.25% 0 0.00% N/A
Large Boulders or Rocks 0 0.00% 0 0.00% N/A

Highway Class: CO - Rural Flat and Rolling 4-Lane Divided Highways - AADT > 20000 ADT (2016)

Any intentional or inadvertent release of this data or any data derived from Page 1 of 3
its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ




Consor Engineering 11/21/2022
DiExSys™ Roadway Safety Systems

Direct Diagnostics (Spot Location) Analysis Job #:  20221121134318
Location File: DIRECT_DIAGNOSTICS_FOR_RTE287C_30538_31390 Cutoff: 5 Acc's @ 95% |

— Baseline Statistics Statewide Average This Location Probability
CATEGORY # Crashes % # Crashes % %

Rocks in Roadway 0 0.00% 0 0.00% N/A

Barricade 0 0.00% 0 0.00% N/A

Wall or Building 3 0.34% 0 0.00% N/A

Crash Cushion or Sand Barrels or Impact Attenuator 0 0.00% 0 0.00% N/A
Mailbox 0 0.00% 0 0.00% N/A

Other Fixed Object 6 0.68% 1 0.32% 67.58%

Other Object 5 0.57% 2 0.64% 92.58%

Road Maintenance Equipment 1 0.11% 1 0.32% 98.35%
Unknown Accident Type 0 0.00% 0 0.00% N/A

Total Fixed Objects 275 31.36% 82 26.37% 9.71%

Total Other Objects 19 217% 6 1.93% 69.12%

Daylight 531 60.55% 193  62.06% 71.09%

Dawn or Dusk 52 5.93% 28 9.00% 97.52%

Dark - Lighted 80 9.12% 12 3.86% 1.05%

Dark - Unlighted 212 2417% 78 25.08% 67.12%

Unknown Lighting 2 0.23% 0 0.00% N/A

No Adverse Weather 647 73.77% 228 73.31% 50.03%

Rain 33 3.76% 15 4.82% 89.02%

Snow or Sleet or Hail 156  17.79% 63 20.26% 85.39%

Fog 3 0.34% 0 0.00% N/A

Dust 2 0.23% 1 0.32% 94.19%

Wind 9 1.03% 4 1.29% 90.10%

Unknown Weather 27 3.08% 0 0.00% N/A

Dry Road 613 69.90% 202 64.95% 11.12%

Wet Road 50 5.70% 23 7.40% 89.23%

Muddy Road 0 0.00% 0 0.00% N/A

Snowy Road 58 6.61% 35 11.25% 99.56%

Icy Road 126 14.37% 39 12.54% 34.50%

Slushy Road 10 1.14% 7 2.25% 95.37%

Foreign Material Road 0 0.00% 0 0.00% N/A

With Road Treatment 0 0.00% 0 0.00% N/A

Dry with Icy Road Treatment 2 0.23% 0 0.00% N/A

Wet with Icy Road Treatment 3 0.34% 1 0.32% 88.44%

Snowy with Icy Road Treatment 3 0.34% 2 0.64% 97.89%

Icy with Icy Road Treatment 8 0.91% 2 0.64% 79.65%

Slushy with Icy Road Treatment 2 0.23% 0 0.00% N/A
Unknown Road Condition 2 0.23% 0 0.00% N/A

Driver 1 - No Apparent Contributing Factor 388 44.24% 141 45.34% 69.49%
Driver 1 - Asleep at the Wheel 36 4.10% 12 3.86% 60.20%

Driver 1 - lliness 11 1.25% 10 3.22% 99.40%

Driver 1 - Distracted by Passenger 6 0.68% 2 0.64% 88.80%
Driver 1 - Driver Inexperience 97 11.06% 33 10.61% 57.98%

Driver 1 - Driver Fatigue 10 1.14% 3 0.96% 69.34%

Driver 1 - Driver Preoccupied 108 12.31% 40 12.86% 65.19%

Driver 1 - Driver Unfamiliar with Area 11 1.25% 4 1.29% 83.36%
Driver 1 - Driver Emotionally Upset 5 0.57% 3 0.96% 92.58%
Driver 1 - Evading Law Enforcement Officer 0 0.00% 1 0.32% 100.00%
Driver 1 - Physical Disability 1 0.11% 0 0.00% N/A

Driver 1 - Unknown Contributing Factor 204 23.26% 62 19.94% 18.06%

Highway Class: CO - Rural Flat and Rolling 4-Lane Divided Highways - AADT > 20000 ADT (2016)

Any intentional or inadvertent release of this data or any data derived from Page 2 of 3
its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ




Consor Engineering 11/21/2022
DiExSys™ Roadway Safety Systems

Direct Diagnostics (Spot Location) Analysis Job #:  20221121134318
Location File: DIRECT_DIAGNOSTICS_FOR_RTE287C_30538_31390 Cutoff: 5 Acc's @ 95% |
— Baseline Statistics Statewide Average This Location Probability
CATEGORY # Crashes % # Crashes % %
Driver 1 - No Impairment Suspected 806 91.90% 279 89.71% 21.59%
Driver 1 - Alcohol Involved 54 6.16% 14 4.50% 27.47%
Driver 1 - RX, Medication, or Drugs Involved 13 1.48% 11 3.54% 99.59%
Driver 1 - lllegal Drugs Involved 0 0.00% 0 0.00% N/A
Driver 1 - Alcohol and Drugs Involved 4 0.46% 7 2.25% 99.88%
Driver 1 - Driver/Pedestrian not Observed 0 0.00% 0 0.00% N/A
Driver 1 - Unknown Condition of Driver/Pedestrian 0 0.00% 0 0.00% N/A
Total Accidents 877 311
Total Number of Records 17 0 N/A

Highway Class: CO - Rural Flat and Rolling 4-Lane Divided Highways - AADT > 20000 ADT (2016)

Any intentional or inadvertent release of this data or any data derived from Page 3 of 3
its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ
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Consor Engineering
DiExSys™ Roadway Safety Systems
Crash History Graph: Straight Line Diagram (SLD)

11/09/2022

Job #: 20221109115411

| Location: 287 C

Begin:318.37 End:322.46

From:01/01/2011 To:12/31/2020

|.PDO Hinjury A Fatal |
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2. Rear end
3. Sideswipe
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Cloud+
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Cloud+
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https://End:322.46
https://Begin:318.37

Consor Engineering 11/09/2022
DiExSys™ Roadway Safety Systems
SPF Model: CO - Rural Flat and Rolling 4-Lane Divided Highways (2016) Job #:  20221109115532

Location: 000000287C Begin:318.37 End:322.46 From:01/01/2011 To:12/31/2020

LowerLimit(20%) =——INJ + FAT ——UpperLimit(80%) O Observed (EB) O Expected |
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Any intentional or inadvertent release of this data or any data derived from Page 1
its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ
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Consor Engineering 11/09/2022
DiExSys™ Roadway Safety Systems

SPF Model: CO - Rural Flat and Rolling 4-Lane Divided Highways (2016) Job#:  20221109115506
Location: 000000287C Begin:318.37 End:322.46 From:01/01/2011 To:12/31/2020
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8
7 4
6 -

Accidents/Mile/Year
S
1

2 4
1 4
O T T T T T T T T
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000
AADT
Any intentional or inadvertent release of this data or any data derived from Page 1

its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ
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Consor Engineering 11/22/2022
DiExSys™ Roadway Safety Systems
Crash Distribution Pie Chart Report Job #:  20221122114349

Location: 287 C Begin:318.37 End:322.46 From:01/01/2011 To:12/31/2020
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Any intentional or inadvertent release of this data or any data derived from Page 1

its use shall not constitute a waiver of privilege pursuant to 23 USC 407. User: gshackil on PF27BGNZ


https://End:322.46
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Consor Engineering

DiExSys™ Roadway Safety Systems

Detailed Summary of Crashes Report

Job #:

11/09/2022

20221109115411

Location: 287 C

Begin:318.37 End:322.46

From:01/01/2011 To:12/31/2020

— Severity — Crash Type
PDO: 71 Overturning: 3 Bridge Abutment: 0
INJ: 54 74 :Injured Other Non Collision: 0 Column/Pier: 0
FAT: 3 3 :Killed Pedestrians: 1 Culvert/Headwall: 3
Broadside: 0 Embankment: 6
Head On: 6 Curb: 1
— Number of Vehicles Rear End: 33 Delineator Post: 2
One Vehicle: 48 Sideswipe (Same): 21 Fence: 11
Two Vehicles: 67 Sideswipe (Opposite): 12 Tree: 4
Three or More: 13 Approach Turn: 0 Large Boulders or Rocks: 0
Unknown: 0 Overtaking Turn: 2 Barricade: 0
. Parked Motor Vehicle: 1 Wall/Building: 0
liotal: 128 Railway Vehicle: 0 Crash Cushion: 0
— Location Bicycle: 0 Mailbox: 5
On Road: 78 Motorized Bicycle: 0 Other Fixed Object: 2
Off Road Left: 18 Domestic Animal: 4 Total Fixed Objects: 40
Off Road Right: 27 Wild Animal: 0 Rocks in Roadway: 0
Off Road at Tee: 0 Light/Utility Pole: 3 Vehicle Cargo/Debris: 2
Off in Median: 5 Traffic Signal Pole: 0 Road Maintenance Equipment: 0
Unknown: 0 Sign: 3 Involving Other Object: 3
Bridge Rail: 0 Total Other Objects: 5
i iE2 Guard Rail: 0 Unknown: 0
— Lighting Condﬂmnsl Cable Rgll: 0 Total: 128
Daylight: 92 Concrete Barrier: 0
Dawn or' Dusk: ! — Mainline/Ramps/Frontage Roads
Dark - Lighted: 5 o .
Dark - Unlighted: 24 Mainline: 128 Frontage/Ramp Intersections
Unknown: 0 Crossroad (A): 0 ’7M: ON: 0 O: oP: 0
Ramps
[ B: 0F: 0 J: 0 | Left Frontage Rd (L): 0
— Weather Conditions C: 0G: 0 K: 0| RtFrontage Rd (R): 0
None: 96 D: 0 H: 0T: 0 HOV Lanes (V): 0
Rain: 12 E 0 I 0z 0 Unknown: 0 | Total: 128
Snow/SIeet/I;slli 12 — Road Description — Road Conditions
Dusgt; 0 At Intersection: 0 Dry: 84
Wind: 4 At Drlve\{vay Access: 0 Wet: 16
Unknown: 0 Intersection Related: 0 Muddy: 0
Non Intersection: 128 Snowy: 7
Total: 128 In Alley: 0 lcy: 14
_ Crash Rates Roundabout: 0 Slushy: 4
PDO: 0.21+ * MVMT Ramp: 0 Foreign Material: 0
INJ: 0.16* **100 MVMT Parking Lot: 0 With Road Treatment: 0
FAT: 0.89 ** . Unknown: 0 Vlar): w;:cy ang Ireatment: 8
et w/lcy Road Treatment:
Total: 128 Snowy w/lcy Road Treatment: 1
Icy w/lcy Road Treatment: 2
Slushy w/lcy Road Treatment: 0
Unknown: 0
Total: 128
ADT: 23,300 Length: 3.95 |
Any intentional or inadvertent release of this data or any data derived from Page 1

its use shall not constitute a waiver of privilege pursuant to 23 USC 407.

User: gshackil on PF27BGNZ



Consor Engineering
DiExSys™ Roadway Safety Systems
Detailed Summary of Crashes Report

11/09/2022

Job #:  20221109115411

Location: 287 C

Begin:318.37 End:322.46

From:01/01/2011 To:12/31/2020

— Vehicle Type

Veh 1 —Veh 2 —Veh 3 —

— Vehicle Movement

Veh 1 —Veh 2 —Veh 3 —

Passenger Car/Van: 78 33 6 Going Straight: 64 49 5
Passenger Car/Van w/Trl: 0 1 0 Slowing: 5 6 2
Pickup Truck/Utility Van: 14 19 2 Stopped in Traffic: 1 17 5
Pickup Truck/Utility Van w/Trl: 0 0 0 Making Right Turn: 0 0 0
SuUV: 29 25 5 Making Left Turn: 0 0 0
SUV w/Trl: 0 0 0 Making U-Turn: 2 0 0
Truck 10k Ibs or Less: 0 0 0 Passing: 1 0 0
Trucks > 10k Ibs/Bus > 15 People: 3 1 0 Backing: 0 0 0
School Bus < 15 People: 0 0 0 | [Enter/Leave Parked Position: 0 0 0
Non School Bus < 15 People: 0 0 0 Starting in Traffic: 0 0 0
Motorhome: 0 0 0 Parked: 0 2 0
Motorcycle: 0 0 0 Changing Lanes: 13 2 0
Bicycle: 0 0 0 | |Avoiding Object/Veh in Road: 1 3 1
Motorized Bicycle: 0 0 0 Weaving: 4 0 0
Farm Equipment: 0 0 0 Wrong Way: 1 0 0
Hit and Run - Unknown: 3 0 0 Other: 36 1 0
Other: 1 1 0 Unknown: 0 0 0
Unknown: 0 0 0 Total: 128 80 13
Total: 128 80 13
— Contributing Factor Veh 1 — Veh 2 — Veh 3 — — Direction Veh 1 — Veh 2 — Veh 3 —
No Apparent Contributing Factor: 49 75 13 North: 47 33 3
Asleep at the Wheel: 10 2 0 Northeast: 0 0 0
lliness: 6 0 0 East: 0 0 0
Distracted by Passenger: 0 0 0 Southeast: 0 0 0
Driver Inexperience: 11 1 0 South: 81 45 10
Driver Fatigue: 4 0 0 Southwest: 0 0 0
Driver Preoccupied: 22 0 0 West: 0 0 0
Driver Unfamilar with Area: 0 1 0 Northwest: 0 0 0
Driver Emotionally Upset: 0 0 0 Unknown: 0 2 0
Evading Law Enforcement Officier: 0 0 0
Physical Disability: 0 0 0 IR i gl i3
Unknown: 26 1 0
Total: 128 80 13
— Condition of Driver Veh1—Veh2 — Veh 3 —
No Impairment Suspected: 125 80 13
Alcohol Involved: 2 0 0
RX, Medication, or Drugs Involved: 1 0 0
Illegal Drugs Involved: 0 0 0
Alcohol and Drugs Involved: 0 0 0
Driver/Pedestrian not Observed: 0 0 0
Unknown: 0 0 0
Total: 128 80 13
ADT: 23,300 Length: 3.95
Any intentional or inadvertent release of this data or any data derived from Page 2

its use shall not constitute a waiver of privilege pursuant to 23 USC 407.

User: gshackil on PF27BGNZ
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Suny ) Safety & Mobility Study

APPENDIX F

EMERGENCY SERVICES COORDINATION MEETING SUMMARY
AND TECHNICAL MEMORANDUM




Emergency Services Coordination
September 15, 2023



Vision Zero Safety & Mobility Agenda

* Introductions

* Background
* Study area limits and safety overview
* Head on crash trend
* Median Barrier Recommendation

* SS4A Implementation Grant

* Median barrier analysis completed to date and discussion

2 US 287 Vision Zero Safety & Mobility Study Project



|_ | Larimer/BoCo line

Stu dy Area __ _ _ ParkRidge Avenue

Proposed Median

e 24-mile corridor Barrier Limits

* Broomfield (Midway Boulevard)
to northern Boulder County line

* Six key stakeholders

 Broomfield, Lafayette, Erie,
Longmont, Boulder County, CDOT

e Urban, rural, and suburban

* DRCOG High Injury and Critical
Corridor

* NAMS corridor
* BRT Feasibility Study

Pike Road

1

L

Arapahoe Road

3 US 287 Vision Zero Safety & Mobility Study Project



Corridor Safety Overview
US 287 is a dangerous roadway.

830 crashes annually with 4% resulting in a severe injury or fatality
30+ crashes per mile

29% of all fatal crashes in Boulder County were on US 287 (2021-22)
34 people died and 311 persons were severely injured (2011-20)

24 more loved ones have lost their lives on the corridor since 2021.

4  US 287 Vision Zero Safety & Mobility Study Project



Median Barrier Analysis

Crossover crashes in these two segments accounted for:

of total corridor crossover crashes

93 (y of total corridor severe injury crossover
0 crashes

0
100 0 of total corridor fatal crossover crashes

32 lives would have been saved by the
proposed median barrier since 2011.

5 US 287 Vision Zero Safety & Mobility Study Project



Median Barrier Alternatives

Cable Rail Guard Rail Cast-in-Place

Preferred Alternative

6 US 287 Vision Zero Safety & Mobility Study Project



Median Barrier - Proposed Cross Section

7  US 287 Vision Zero Safety & Mobility Study Project



|Median Barrier

* Maintain access at public
Intersections

* Private driveway access will
be analyzed (generally will be
right in, right out)

e Coordination with Emergency
Services

* Modifying access points can
be controversial - but will
save lives

8 US 287 Vision Zero Safety & Mobility Study Project



SS4A Implementation
Grant Application

July 2023 - submitted a Safe Streets for All
(SS4A) Implementation Grant application

for funding for the construction of median
barriers in the rural segment.




Median Barrier
Analysis

* Maintain access at
public intersections

* Private driveway
access will be
analyzed (generally
will be right in, right
out)



Discussion Questions

* How frequent does emergency services need median openings for U-
turns for emergency response?
* |s this something you’ve dealt with at other divided highways?

 Example: US 34 (east of Loveland)
* https://www.google.com/maps/@40.4071216,-104.9737955,205m/data=!3m1!1e3?entry=ttu

 What is the appropriate design vehicle for U-turns?

* Are the existing major intersections appropriate for U-turns or should
vehicles be rerouted?

 What turn movements are needed for emergency service operations
(i.e. which lane do you turn from, can you crossover and travel in the
opposite direction, etc.)?

11 US 287 Vision Zero Safety & Mobility Study Project


https://www.google.com/maps/@40.4071216,-104.9737955,205m/data=!3m1!1e3?entry=ttu

| Notes:

Jeff Webb: Design to accommodate a ladder truck.
* Ladder trucks are slightly larger than what is shown in the turn template concept designs.
* Can provide turning templates for the ladder truck (likely 45’ overall length and 24’ wheel base length).
* Emergency services responds to all crashes, not just the ones that cross the centerline
* Majority of the responses are to crashes at intersections.
* Mountain View has responded to dozens of crashes on US 287 in the last year
* The movements of private vehicle drivers are not predictable and can’t count on them to move over. Bulbouts will be necessary because a fire
truck could be making a U-turn from any given lane based on which lane frees up.
* To be most conservative, design the U-turn bulbouts assuming the fire truck would be turning from the left lane.
* Consor to send the proposed concept design and emergency services can provide feedback about where would need additional breaks in the median
* There is potential for emergency response to take a different route or have a different jurisdiction respond based on the location and U-turn
restrictions.
* |t will be important to have more breaks in the long sections (Gaynor Lake Road to Pike Road is an example where there may be a long stretch
with no public roadways in between).

* U-turns at intersections with channelized right turn islands (example: Isabelle Road) will require significant reconstruction of signal infrastructure to be
able to accommodate U-turns. Would a median break approximately ¥4 mile before the intersection work to accommodate a u-turn prior to the
intersection.

* This would be OK, but would need to make sure the traffic is not stacked back to the U-turn location.
* Sometimes the Opticom does not change through traffic to green early enough.

* Fire department does not drive in the opposite direction of travel.

*  When responding to a crash, will often use the first fire truck parked at an angle before the crash to act as a barricade.

* Unintended consequence of the median barrier: may need to close both lanes of traffic when responding to crash because less median “work” space.

US 287 Vision Zero Safety & Mobility Study Project



Meeting Attendees and Action ltems

Meeting Attendees Action ltems

Paul Frank, Boulder County Vision Zero » Jeff Webb to send turn template/dimensions

Alexandra Phillips, Boulder County Crash Analysis for ladder truck

Team & Bike Planner « Consor to send median concept. Emergency
Dan Higgins, Fire Chief Longmont services to mark up for emergency service

_ preference of frequency and locations of U-
Jeff Webb, Fire Marshal Mountain View Fire turns.

Steve Silverman, 911 Communications Director
for 287 jurisdiction

Katrina Kloberdanz, CDOT
Bryce Reeves, CDOT
Jessica Hernandez, Consor
Ben Waldman, Consor

Nikki Riemer, Consor
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Memorandum

Date: August 9, 2023
To: Boulder County Emergency Services
From: Consor Engineers

Subject: US 287 Center Median Barrier & Emergency Services Coordination Memo

Introduction

The US 287 Vision Zero Safety and Multimodal Mobility Study is currently underway. As part of the project, crash data
was analyzed along the US 287 corridor from Midway Boulevard in Broomfield to Horseshoe Circle in Unincorporated
Larimer County. The crash analysis identified crash trends and identified recommendations with the goal of
eliminating all traffic fatalities and severe injuries along the corridor. There were two segments identified along the
US 287 corridor that had an above-average rate of fatal and severe crashes where most of the fatal and severe
crashes were caused by vehicles crossing over the travel lane into the opposite direction of traffic resulting in head-on
crashes or sideswipe (opposite direction) crashes. These crash types are occurring along rural areas where the
highway is undivided with high posted speed limits. A center median barrier is recommended in the two segments to
improve safety and mitigate crossover crashes. Several median barrier alternatives were evaluated, and the proposed
recommended median barrier is a cast-in-place concrete median barrier. Boulder County recently applied for a Safe
Streets For All Implementation Grant to obtain funding for installation of the median. It is recommended to have
median openings for U-turns at all public accesses and at locations where there is greater than one-mile distance
between public accesses. The purpose of this memorandum is to summarize the work done to date to understand U-
turn turning templates at typical intersections and to facilitate the discussion with emergency services to understand
the requirements needed to maintain emergency service response times. Our goal is to work collaboratively with
Boulder County emergency services and perform additional analysis as needed to accommodate emergency response
vehicles.

U-Turn Analysis

Design Vehicles

Three design vehicles were used to understand U-turn turning templates at several intersections along the corridor.
The following describes the vehicle types and the assumed dimensions:

1. Fire truck — A fire truck turn template was used to understand the
required area for emergency services to make a U-turn to access an
emergency located between public accesses. Turn templates were run for
fire trucks making a U-turn from the left-turn lane and from the middle
travel lane.
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2. Passenger Vehicle with Trailer — A Passenger Vehicle with Trailer
template was used to understand the required area for vehicles
pulling a trailer to make a U-turn to access private property. There
are many farms located within the proposed center median areas
and it is anticipated that vehicles pulling trailers with
equipment/animals or vehicles pulling RV trailers must be
accommodated.

3. SU-30 - A SU-30 template was used to understand the required
area for box truck delivery vehicles to make a U-turn to access
private property. These vehicle types have a large U-turn footprint
but are not permitted to use an outside lane to make a turn like
firetrucks.

U-turn Locations

Our team analyzed U-turns at three typical locations along the corridor based on the characteristics of the
intersection. The fire truck, passenger vehicle with trailer, and SU-30 U-turn turning templates were analyzed at the
following intersections:

1. Dawson Drive — minor, 3-leg intersection; unsignalized
2. Lookout Road — major, 4-leg intersection; signalized
3. Isabelle Road — major, 4-leg intersection; channelized right-turn islands; signalized

Conclusion

There were three turn templates run at three typical intersections. Appendix A displays a summary of all turn
templates run at each intersection. The results of the turn templates are intended to understand the vehicle path for
U-turns caused by the installation of the center median and facilitate discussion with Local Agency and Boulder
County Emergency Services to ensure our design adequately accommodates emergency response vehicles.

Future Considerations and Discussion

e Confirm accommodation and typical operations of emergency services vehicles along the US 287 corridor.

e We understand that Local Agency and Boulder County Emergency Services may have different dimensions for
their fire truck turn template. If provided, the team can re-run U-turn templates using the Boulder County
emergency services vehicle.

e Signal operations may need to be updated to accommodate U-turns during emergency vehicles responses to
ensure opposing traffic has a red light when fire trucks are making a U-turn to ensure there are no conflicting
movements.

e Specific locations of median openings to accommodate U-turns where openings between public access
roadways are greater than one mile are still being considered.
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Appendix A — Turn Templates
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