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DRCOGRTC
Regional BRT Feasibility Study August 20, 2019

Study Goal & Desired Outcomes

* Study Goal
* Develop a data driven process to identify feasible BRT corridors

* Desired Outcomes
* Develop a District-wide BRT network
* Identify multiple corridors for near-term BRT investment
* Identify one or more projects ready for FTA Small Starts project development

RegionalBRI Feasibility Study
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RTD Annual Ridership Projections

ANNUAL RIDERSHIP
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Tiered Evaluation Methodology
CANDIDATE CORRIDORS TIER1 TIER 2 TIER 3 T_IER4

Identify all Potential Corridors

TASKS
® Identify all corridors for
evaluation of BRT feasibility

RESULTS

® Identify potential corridors for
advancement to Tier 1
evaluation

=)

RegionalBRI Feasibility Study

Identify High Demand Travel Corridors

TASKS
© Evaluate candidate corridors

' RESULTS

®Identify top 20-30 corridors
for advancement to TIER 2
evaluation

Identify Congestion and/or Delay

TASKS

* Evaluate top 20-30 corridors
retained in TIER 1

RESULTS
* Identify top 10-20

+:

corridors/corridor segments
evaluation

r advancement to TIER 3

Identify Viability of Capital

Final

& Prioritization

TASKS

© Evaluate top 10-20
corridors/corridor segments.
retained in TIER 2

’Q

RESULTS
© identify top 5-10

g

corridors/corridor segments
evaluation

radvancement to TIER 4

=)

TASKS

® Evaluate 5-10
corridors/corridor segments
retained in TIER 3

RESULTS
@ Identify multiple corridors for
near-term BRT investment
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Recap of Stakeholder Engagement

* December 2018 * March 2019
« RTD Local Government/Planning * CDOT Coordination Meeting
Meeting (preliminary Tier 2) * May 2019
* January 2019 . E/'IFD ch..oca(l Go?{er.nmen%/PIanning
eeting (preliminary Tier
¢ DRCOG TAC 3/initiate Tier 4)
* February 2019 * June 2019
* RTD Board (finalized Tier * Local Agency Bus Tour
2/initiate Tier 3) N JuIy 2019

* DRCOG RTC and Board « DRCOG TAC

RegionalBRI Feasibility Study

Results of Stakeholder Engagement

* Developed a District-wide Regional BRT Network that could be phased in over time

* Include language that assured stakeholders of RTD’s support of local agency BRT
investments

* Updated evaluation to include passenger miles of travel and reduced stop spacing
* Added all NAMS corridors to the BRT Network
* Removed phasing from the BRT Network

* Created two categories of BRT: corridors likely to compete well for FTA funds and
corridors that may have more success seeking local and state funds

RegionalBRI Feasibility Study
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Proposed District-wide
BRT Network

BBEIeas‘biHy Study
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Tier 3 Evaluation and Results

BBEIeas‘biHy Study
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RIMD

Tier 3 Routes

Reglohal BRI Feasibility Study

Tier 3 Evaluation

* Goal - Identify viability of capital investment
* Right-of-way availability

Viability of lane repurposing

Viability of exclusive or semi exclusive lanes

Meets FTA definition of BRT

* Alignment with agency plans/policies

* Result - Identify top corridors for Tier 4 evaluation

ReglonalBR1LFeasibility Study 10
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Federal Blvd tier 3 evaluation
- 3 ° Physical Viability 2
Route Length: 19.7 miles

61%Green  15% 24% Red

Evaluation Summary

The Federal Boulevard corridor travels
through Englewood, Federal Heights,
Sheridan, Westminster, the City and
County of Denver, and Adams and
Arapahoe counties. Adarms County's
Making Connections (2016) identifies the
need for a BRT study for Federal
Boulevard; the Denver section of the
route s currently being evaluated for
multimodal improvements in the
Federal Boulevard Corridor Study; and
Westminster has plans to conduct a

Existing Federal Blvd at 104th Ave looking north

L 90'
! 140' ROW |

planning study for their section of the 3 ine
corridor in the near future. The staff of D] R
both Denver and Adams County indicate esrr T - o
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travel lanes for transit use on Federal
3
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Tier 3 Results
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Feasibility Study
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Tier 4 Route Development

* This extensive level of analysis focuses on those corridors
that appear to have high potential to compete well for FTA
Small Starts funding.

* Tier 4 analysis is necessary to test adherence to Small Starts
project justification criteria.

* Corridors that are not Federal funding candidates did not
require this level of analysis.

RegionalBRI Feasibility Study
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RIMD

Tier 4 Route Development and Evaluation

RegionalBRI Feasibility Study
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Federal
Boulevard

RegionalBRI Feasibility Study
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Tier 4 Preliminary Analysis
Travel Time Savings

AVERAGE TRAVEL TIME SAVINGS

Alamedalsesecescsacsscsacsscsnssscsnssnasnss
Parker/Leetsdale/Speerfceeeeeccoccoccsccanconss m 16%

COlOradO | s ecesenscasnsncascnscasnsnsascnsen m 22%
Havanaleesessocsessassas m 12%
38th/Park|sseescescaccans il 1195
1-25 m
Federalsoseossosss m 9%
Broadway|sesesaoss Sessssses dssssscnses bocences mn% |

0 5% 10%  15%  20%  25%

RegionalBRI Feasibility Study
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Tier 4 Preliminary Analysis
Next Generation Technology Readiness

NEXT GENERATION TECHNOLOGY READINESS
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RegionalBRI Feasibility Study
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Tier 4 Preliminary Analysis
Capital Cost

CAPITAL COST (does not include vehicles)
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RegionalBRI Feasibility Study
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RIMD

Tier 4 Preliminary Analysis
O&M Cost

ANNUAL OPERATING & MAINTENANCE COST
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RegionalBRI Feasibility Study

O & M COST/BOARDING

Alameda $1.81
Parker/Leetsdale/Speer $1.25
Colorado  $1.30

Havana $1.95

38th/Park $1.84

I-25 $2.13

Federal $3.44

g _Broadway $2.28

20
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Economic Development (Commercial, Multifamily, Jobs)
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RegionalBRI Feasibility Study 21

FTA Small Starts Evaluation
I R

Population density Number of jobs
Affordable housing Parking supply
Transportation policies Land use policies
Non-transit dependent linked trips Transit dependent linked trips

Total linked trips Cost effectiveness

Vehicle miles traveled

RegionalBRI Feasibility Study 22
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Equity Mapping

RegionalBRI Feasibility Study
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DRAFT Matrix of Tier 4 Results

RegionalBRI Feasibility Study
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Horizon Year Travel Demand Modeling

Travel demand modeling

Modeling:
Meeting (4/24]

Schedule and

Stakeholder Engagement  ««o | —

* RTD Local Government/
Planning Meeting
(August 14)

* DRCOG RTC/DRCOG Board of

Directors
(August 21)

* RTD Board of Directors, Present

final report
(October 8th)

RegionalBRI Feasibility Study

Application of Evaluation Methodology

Tier 3 Evaluation

[ —FTier3Tech Memo & Cut Sheets (4/26)
M
- BRT Network Memo to RTD (4/26)
M
to RTD (4/23)

Public Information/Public Involvement

Ongoing public information
Public outreach

Agency coordination

Local Government
Planning Mecting (5/15)

Tier 4 Mapping to Subs|
Network Mapping Update

Deliverables

GIS mapping
Equity analysis mapping (vulnerable populations)
Draft plan

Final plan

Meetings

Technical Advisory Committee [ ] !
TAC/Bus Tour of Recommended
orridors (6/27)
RTD Board of Directors r
L
DREOG Transpartotion Advisaty Comiittee || .3
DREOG/RTE Board of Directors | &

KEY: PTechoiczl Memorondum  Filocal Govemnment Planning Mesting  3%ieb Update

RIMD

Discussion

RegionalBRI Feasibility Study
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Supporting Materials/Maps

RegionalBRI Feasibility Study
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RIMD

Tier 3 Corridor Development and Evaluation

RegionalBRI Feasibility Study
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North 1-25 T1ier3 evaluation

Evaluation Summary

The North I-25 corridor travels through
Northglenn, Thornton, Westminster, the
City and County of Broomfield, the City
and County of Denver, and Adams.
County. The North 1-25 corridor has
been identified for express bus service in
the North I-25 Environmental Impact
Statement (2011) and further evaluated
in the North I-25 Planning and
Environmental Linkages Study (2014).
Broomfield also notes BRT on I-25in
their Transportation Plan (2016). Staff
across all communities support BRT
service in the managed lanes (existing
and planned) on north-25.

This corridor will be progressed for

further evaluation into Tier 4 of the
RTD Regional BRT Feasibility Study.

Regional BRT Netwo_rk
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Sheridan Blvd Tier 3 evaluation

-

Evaluation Summary

The Sheridan Boulevard corridor travels
through the communities of Arvada,
Edgewater, Lakeside, Lakewood,
Mountain View, Westminster, and Wheat
Ridge, as well as the City and County of
Denver and Adams and Jefferson
counties. Adams County’s Makin
Connections (2016) identifies the need
for BRT service on Sheridan Boulevard
between US 36 and I-70; Denver Moves:
Transit (2019) identifies Denver’s section
of Sheridan Boulevard as a speed and
reliability (enhanced bus) transit
corridor; and City of Arvada staff support
BRT service on Sheridan Boulevard.
There s limited potential for
repurposing existing travel lanes along
Sheridan Boulevard due to existing and
future traffic volumes and the limited
space along the corridor. No specific
planning has been initiated to evaluate
these trade-offs.

This corridor is recommended to be
a long-term priority for
implementation of BRT service.

Regional BRT Network

Community Support for BRT

@ verylikely ‘dopted Likelihood of Likelinood of

Q liely Complete Uielhoodof | FinancalSupport | Eleciedofficals
Q unliely adopted | streetsPlans, [ Ukelinood of | Likelinoodof Financial Support | forAnnual | Priortizing Transit
@ very unikely | Transportaton | Policies,and/or | Policy Level | Planning Level | Lkeihood of |~ for Capital Openationsé | Improvementson
O Plan Guidelines | Support | Support | StffSupport | improvements | Maintenance Costs | Candidate Corrdors

oover |

Mountain View

(o J

Westminster

Wheat Ridge

& K[

[ Jlell e}l (e}
®O®Oee
lelfe]l Jle}l (e}
[elle]lejle}l J{ J
O|®@00

lelle]l Jle}l J{e)

‘Adams County

Source: RTDReglonal BRT Local Agency Community Support Sunvey, February 2019
e

BRT At sy 6408051515

Physical Viability
Route Length: 14.2 miles
11%Green  36% 539% Red

- anillh gl il

44th Ave
38th Ave

— s |
L 105' ROW 1]

ampden’

Key
m— .11 potentiallyavailable | | EGEND
rBRT

UneardSiton (O g ausTavG staton

I
forsRr — S rapi s ine Rapid Tronsi
ot

— 2 poentaty ol st Prjecs mriscally
e Consranedpan

R A sy 608 BT

30

15



ATTACHMENT 1

Federal Blvd Tier 3 evaluation

- Physical Viability

Route Length: 19.7 miles
61%Green  15% 24% Red

Evaluation Summary

The Federal Boulevard corridor travels
through Englewood, Federal Heights,
Sheridan, Westminster, the City and
County of Denver, and Adams and
Arapahoe counties. Adams County’s
Making Connections (2016) identifies the

Existing Federal Blvd at 104th Ave looking north

e L et 1

WESTMINS] %
120th A &

1h2th Ave_

36
1 2nd Ave.
INSTER

104th

FEDERAL

HEIGHT:

8ath Ave|

need for a BRT study for Federal L 90'

Boulevard; the Denver section of the ! 140' ROW

route s currently being evaluated for

multimodal improvements in the
Federal Boulevard Corridor Study; and
Westminster has plans to conduct a
planning study for their section of the
corridor in the near future. The staff of
both Denver and Adams County indicate
that they would support repurposing
travel lanes for transit use on Federal
Boulevard, while other communities
along the corridor are either unsure or
unknownif they would support lane
conversion/repurposing for transit use
along Federal Boulevard. Thereis good

Existing Federal Blvd at 65th Ave looking north

[ TweET ]

potential for repurposing travel lanes L 100' ROW.

based on existing and future traffic

volumes and available space along the
coridor.

corridor will be progressed for
r evaluation into Tier 4 of the

RTD Regional BRT Feasibility Study. Regional BRT Network

Community Support for BRT
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Park Ave/38th Ave Tier 3 evaluation

- Physical Viability
Route Length: 7.2 miles

29%Green  11% 60% Red

oute
Advanced
e

o
Tier4

Evaluation Summary

The 38th/Park Avenue corridor travels
through Wheat Ridge, the City and
County of Denver, and Jefferson
County. Denver Moves: Transit (2019)
recommends 38th Avenue as a medium
capacity (rapid bus to full BRT) transit
corridor and Park Avenue as a

12-23' potentially available for BRT

m— 24" potentially available for BRT

high-capacity (BRT torail) transit

corridor. Denver staffindicate high
levels of support for repurposing travel
lanes for transit use, but Wheat Ridge
staff are unsure if they would support
repurposing travel lanes. Overall, this
corridor offers good potential for
repurposing travel lanes based on
existing and future volumes and space
along the corridor, though some
segments are very constrained as
Wheat Ridge staff indicate.

This corridor will be progressed for

further evaluation into Tier 4 of the
RTD Regional BRT Feasibility Study.

_ JEFFERSON i

eoUNTY! R

WHEAT RIDGE 3 Hiifle
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Regional BRT Network

DENVER -
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Community Support for BRT
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Speer Blvd/Leetsdale Dr/Parker Rd

TIER 3 Evaluation >

Physical Viability
Route Length: 10.1 miles

34% Green  40% 26% Red

Existing Speer Blvd at Clarkson St looking east

Key

— .11 potetialy viabe fo 58T
1223 potentialy avallablefor BRT

— 24 potentialy svaiblefo BRT

Evaluation Summary

The Speer/Leetsdale corridor travels
through Aurora, Glendale, the City and
County of Denver, and Arapahoe
County. The section of the route that
travels through Denver was evaluated in

into transit lane.
Repurpose 2' of existing ROW.
into transit lane
. mm.  am

m.pmwmnm—l

60' ROW. J

the Go Speer/Leetsdale Study (2017),
which recommends BRT service and
developed cross sections throughout
the corridor. Denver staff also support
the repurposing of travel lanes for
transit use and queue jumps or bus
bypass lanes along the corridor. City of
Aurora’s Aurora Places (2018) also

Existing Leetsdale Dr at Monaco Pkwy looking west

identifies this corridor as a high

frequency transit corridor, but staff is

unsureif they would support
repurposing of travel lanes for transit
use along the Aurora section of this

route without further analysis.

This corridor will be progressed for

Regional BRT Network
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The BroadwayjLincoln corridor travels - |
through Centennial, Englewood, = ;
Littleton, the City and County of Denver, 3 € DENVER
and Arapahoe and Douglas counties. 8
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ATTACHMENT 1

University Blvd Tier 3 evaluation

- >

-

Evaluation Summary

The University Boulevard corridor
travels through Centennial, Cherry Hills
Village, Englewood, Greenwood Village,
the City and County of Denver, and
Arapahoe and Douglas counties. Denver
Moves: Transit (2019) has identified
Denver's section of the corridor as a
medium-capacity (rapid transit to full
BRT) transit corridor. No other
communities have formally
recommended BRT-type transit service
along the corridor. There s limited
potential for repurposing travel lanes
due to existing and future traffic
volumes and the limited space along
the corridor. No corridor-specific
planning has been initiated to evaluate
these trade-offs.

This corridor is recommended to be
along-term priority for

implementation of BRT service.
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6th Ave Tier 3 Evaluation

Evaluation Summary

The 6th and 8th Avenue corridor travels
through Aurora, the City and County of
Denver, and Arapahoe County. Denver
Moves: Transit (2019) identifies 6th
Avenue as a speed and reliability
(enhanced bus) transit corridor and
Denver staff indicate support for travel
lane conversion on 6th Avenue. There is
good potential for repurposing travel
lanes along 6th and 8th avenues due to
relatively low traffic volumes and the
potential for repurposing existing space
(parking) along the corridor. However,
no specific planning has been initiated
to evaluate these trade-offs.

Although this assessment indicates
the potential for BRT service, the
lower level of service
recommended (enhanced bus) in
Denver Moves: Transit (2019) makes
this corridor a long-term priority
for implementation of BRT service.

Community Support for BRT
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ATTACHMENT 1

CO[OI’adO BIVd TIER 3 Evaluation

& -
Evaluation Summary

The Colorado Boulevard corridor travels
through Glendale, the City and County
of Denver, and Arapahoe County. Denver
Moves: Transit (2019) identifies Colorado
Boulevard as one of sk future
high-capacity (full BRT o rail service)
transit corridors. Denver staff indicate a
high level of support for repurposing
travel lanes on Colorado Boulevard for
transit use.

This corridor will be progressed for

further evaluation into Tier 4 of the
RTD Regional BRT Feasibility Study.
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-
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Evaluation Summary g
The Monaco Parkway corridor travels 8
through the City and County of Denver e
and Arapahoe County. Denver Moves: rd Ave.
Transit (2019) did not identify Monaco
Parkway as a transit corridor. No
corridor-specific planning has been
initiated on Monaco Parkway, but there
is good potential for repurposing travel
lanes in some areas due to the
relatively low existing and future traffic
volumes along Monaco Parkway.
However, available space Is limited due
to the historically designated central
parkway north of 6th Avenue.
This corridor i recommended to be e
a long-term priority for
implementation of BRT service.
s Existing Monaco Pkwy at Harvard Ave looking north
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ATTACHMENT 1

Quebec St Tier 3 Evaluation

Physical Viability

— Route Length: 12.1 miles
- 3T%Green  21% 42% Red
@ -

23rd Ave.

Evaluation Summary

The Quebec Street corridor travels
through Centennial, Greenwood Village,
the City and County of Denver, and
Arapahoe County. Community plans.
have not identified the implementation
of BRT on Quebec Street, but there is
good potential for repurposing travel
lanes along Quebec Street due to
existing and future traffic volumes.
Communities show support for BRT at
thestaffand planning levels, and a
Multimodal Improvement Project has
been initiated by Denver to assess
potential multimodal improvements
along the corridor.

Colfax e
— R

11th Ave

Havana St

DENVER ol

Although this assessment indicates
the potential for BRT service, the
lower level of service
recommended (enhanced bus) in
Denver Moves: Transit (2019) makes
this corridor a long-term priority
forimplementation of BRT service.

Cxisting Tamarac Dr at Castman Ave looking north
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o] —
TS —

Community Support for BRT

. !'f GREENWOOD N GREENWOOD
w

@ veryhely Adopted Ukelinood of VILLAGE .+ oy VILLAGE
Q kel IS Financial Support IOnharde o
Liketinood of forAnnual L 88" J a D
nlikety o ngLevel | Likelinood of & . g
Guidelines | Support Staff Support Maintenance Costs L 100 ROW. 4] ok
Centannial [e] Arapahoe £
b v e e e o :
. o o | o [ L
ittt | EGEND
P— — forRr edsingus etwork « Planned Rapic Tansic ) Exsiing BUSTANG Station
E D Regional ST Rk r23 " Line and Station
’ . 1223 ety ot e ) promed susTANG sation
EN— S

Alameda AVe Tier 3 evaluation
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=] Physical Viability
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Evaluation Summary

The Alameda Avenue corridor travels
through Aurora, Glendale, Lakewood,
the City and County of Denver, and
Jefferson and Arapahoe counties.
Denver Moves: Transit (2019) identifies
Alameda Avenue as a medium-capacity
(rapid transit to full BRT) transit corridor
and Lakewood 2025 recommends
exploring dedicated transit lanes on
Alameda Avenue. However, no
coridor-specific planning has been
initiated on Alameda Avenue. There is
moderately good potential for
repurposing travel lanes along Alameda
Avenue due to relatively low existing
and future traffic volumes and available
space along the corridor.

This corridor will be progressed for
further evaluation into Tier 4 of the
RTD Regional BRT Feasibility Study.

ey
_epurpose 6' of 18]median — .11 potentialy available for BRT
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ATTACHMENT 1

Havana St/Hampden AVe Tier 3 evaluation

Y o
- Route
- Advanced
- to
Tier 4

Evaluation Summary
The Havana Street/Hampden Avenue
corridor includes Havana Street on the
north and Hampden Avenue on the
south. This corridor travels through
Aurora, the City and County of Denver,
and Adams and Arapahoe counties,
Aurora Places (2018) is currently being.
updated to include Havana Streetas a
high-frequency transit corridor, and
Denver Moves: Transit (2019) identifies
Hampden Avenue as a speed and
reliability (enhanced bus) transit
corridor. City of Aurora staff indicate
support for bus bypass lanes/queue
jumps, and Denver staff are likely to
support general-purpose travel lane
conversion for priority bus use. Denver
has also initiated corridor-specific
planning along Hampden Avenue with
the Hampden Avenue Corridor Study,
although the study does not
recommend transit lanes. There is good
potential for repurposing travel lanes
along Havana and Hampden Avenue
based on existing and future traffic
volumes and available space along the
corridor.

further evaluation into Tier 4 of the

RTD Regional BRT Feasibility Study.

Community Support for BRT
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Evans AVe Tier 3 Evaluation

Evaluation Summary

The Evans Avenue corridor travels
through Aurora, Englewood, Lakewood,
the City and County of Denver, and
Arapahoe and Jefferson counties.
Denver Moves: Transit (2019) identifies
Denver’s section of the corridor as a
medium-capacity (rapid transit to full
BRT) transit corridor. Denver staff have
indicated a high level of support for
repurposing travel lanes on Evans
Avenue. No other communities have
formally recommended BRT-type transit
service along the corridor. There is also
limited potential for repurposing
existing travel lanes due to existing and
future traffic volumes and the limited
space along the corridor. No specific
planning has been initiated to evaluate
these trade-offs

This corridor is recommended to be
along-term priority for

implementation of BRT service.
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ATTACHMENT 1

Tier 4 Corridor Development

RegionalBRI Feasibility Study 3
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ATTACHMENT 1

Reglohal BRI Feasibility Study
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ATTACHMENT 1
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