COLORADO

Department of Transportation

e

Region 4 ITS Plan

Update to the 2011 Plan

Prepared by:

NAV) &Y

Trusted Navigators vatio &Th|gy

June 2020



Region 4 ITS Plan: Update to the 2011 Plan June 2020

ACRONYMS AND ABBREVIATIONS

B R .o Bus Rapid Transit
D 0T e Colorado Department of Transportation
MV L e Commercial Motor Vehicle
O PP City of Loveland Transit
I3 1Y P Dynamic Message Sign
DRCOG. ..ot Denver Regional Council of Governments
FHV A Federal Highway Administration
LT S Intelligent Transportation Systems
MP O .. Metropolitan Planning Organization
NFRMPO.... oo, North Front Range Metropolitan Planning Organization
R D e Regional Transportation District
S I P e Smart Mobility Plan
S 2 Statewide Transportation Plan
TP R e Transportation Planning Region
T P Transit Signal Priority

COLORADO i A%,
Department of Transportation N AV J l\t“!/‘

Trusted Navigators in Innovation & Technology

ez




Region 4 ITS Plan: Update to the 2011 Plan June 2020

Table of Contents

O [ 01 o Yo [ U Tox 1 T Y o PP PPPPPPPPPPP 1
2. Development of the Plan Update ........c.oooiiiiiiiiii et e e 4
3. Transportation Problems in REGION 4 ... 5
B O 1] o] 1= (= To I o 0 11T o £ SSRUPPPURPPN 9
5. Active and Planned ProjeCtS ..o 11
6. Review of Corridor-Specific Needs and Projects ........cccooeeiiiiiiiiiiiiiiiii e, 13
7. ReCOMMENTEA NEXE STEPS it 14

List of Appendices

APPENDIX A: REGION 4 ITS INVENTORY SURVEY RESULTS......cciiiiee, 16
APPENDIX B: PROPOSED ITS SOLUTIONS AND COSTS BY CORRIDOR............cccceneeen. 17

List of Tables

Table 1. Updated list of critical Regional transportation problems. ...........ccccooeiiiii, 5
Table 2. Distribution of regional problems by TSA and priority level. .........c...cooiiiiiiinienniinn, 8
Table 3. ITS projects completed SINCE 2011........ouuiiiii i e e e e eeaaees 9
Table 4. Devices prescribed by the Plan and devices added (2011-2018). .......ccoeveeeeeeeeeeeeeeennn. 10
Table 5. Planned ITS projects in REQION 4. ........ouuuiiiii e e e e e e e e eaaees 11

List of Figures

Figure 1. ProjeCt tIMEIINE. ......coooiiiii et e e e e e e e e e e e e e e r e s 4

COLORADO i N/A\\/J(‘QY
Department of Transportation \!‘4/

Trusted Navigators in Innovation & Technology

ez




Region 4 ITS Plan: Update to the 2011 Plan June 2020

1. Introduction

1.1. Background

The Region 4 Intelligent Transportation Systems (ITS) Plan (2011) (hereafter referred to as the
Plan) was developed with the participation of federal and state agencies, North Front Range
Metropolitan Planning Organization (NFR MPO) and Transportation Planning Regions (TPR),
Cities, Counties, transit, law enforcement and emergency management, universities, and Rocky
Mountain National Park. The Plan was a consolidation of all planned and desired ITS projects for
the Region and provided a roadmap for ITS projects and implementations that could be
incorporated into the transportation plans of all stakeholders.

The Plan provided stakeholders with the following information:

e A comprehensive list of critical transportation problems and Transportation Service Areas
(TSA) for Region 4.

Available ITS solutions to those problems.

Inventory of ITS devices within the Region.

ITS deployment strategies.

ITS deployment costs.

Potential sources of funding and strategies to overcome funding limitations.

Identified two ITS champions in Region 4.

The Plan also adopted the Denver Regional Council of Governments (DRCOG) concept of
Transportation Service Areas (TSA), which included the following nine:

Regional Traveler Information

Regional Operations and Management
Regional Traffic Incident Management
Regional Transit Operations and Management
Maintenance and Construction

Regional Parking Management

Regional Data Management

Regional Emergency Management
Commercial Vehicle Operations

©CoNoTOrWNE

Of these nine TSAs, six were consistently identified as priorities for Region 4 on a corridor-specific
basis for 64 corridors (excluding only Regional Transit Operations and Management, Regional
Parking Management, and Regional Data Management).

In 2018, CDOT initiated a project to update their Statewide and Regional ITS Architectures to
reflect adjustments made by the Federal Highway Administration (FHWA) to the National ITS
Architecture. CDOT also began development of regional Smart Mobility Plans (SMP) in
conjunction with these efforts to identify opportunities for implementation of ITS solutions and
other transportation applications in new or existing projects. Regional SMPs were to be rolled into
a Statewide Smart Mobility Plan, which would then be evaluated and incorporated appropriately
into the Statewide Transportation Plan (STP). The STP is currently in draft form and has been
made available for a 60-day public review and comment period as of June 1. The update to the
Statewide and Regional ITS Architectures is essentially complete, with no major revisions
anticipated.
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Navjoy reviewed the draft of the STP and determined that all recommendations made in the body
of this document are consistent with the STP in its current draft form. The body of the STP does
not focus very specifically on any aspects of ITS project planning, prioritization, or implementation.

The corridor profiles contained in Appendix E of the STP draw from information contained in the
2045 Regional Transportation Plan, September 2019 by the North Front Range MPO and Upper
Front Range 2045 Regional Transportation Plan Draft, May 2020.

Projects identified in the North Front Range plan consist only of roadway capacity and transit/rail
service projects. There is no mention of specific ITS related projects.

There are five ITS projects noted in the Upper Front Range Plan, all of which have been included
within the STP and this Plan.

1. 1-76 Intelligent Transportation Systems Infrastructure — Installation of fiber-optics and ITS
devices between Hudson and State Line [Project ID 1021]

2. SH 14 ITS Infrastructure — Installation of fiber optics and ITS devices between Fort
Collins and Sterling [Project ID 1024]

3. US 36 Community Drive to Mary’s Lake Rd (Estes Park) — Digital signage and smart
parking technology for congestion and air quality mitigation. [Project ID 1820]

4. SH 71 — Dynamic Curve Warning in Morgan County [Project ID 1422]

5. Various State Highways — Signal improvements and dilemma zone detection in Larimer
County [Project ID 2274]
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1.2. Purpose of the Update

Numerous changes to Region 4 have occurred since 2011. In 2013, CDOT changed the
boundaries of the then six Transportation Regions, which resulted in restructuring to five
Transportation Regions. The change to Region 4 added four counties, including additional major
roadway segments of I-70, US 40, US 385, SH 59 and SH 71, and placed US 36 from Pecos
Street to SH 7 in Region 1. This is noteworthy because these corridor segments and other
roadways that were added were not part of Region 4 when the Plan was developed.

Additionally, ITS infrastructure in the Region has expanded dramatically. ITS technologies have
also developed significantly in several key areas, such as traveler information services. The Plan’s
prescribed solutions to many problems may now have more direct or innovative solutions
available than in the past.

The purpose of this update to the Plan is to provide stakeholders with a summary of the current
state of ITS in Region 4 so that efforts to further integrate ITS technologies can be properly
targeted and coordinated between stakeholders. Given the numerous developments in ITS
technologies and in Region 4 that have occurred in the past nine years, the contents of the Plan
must be adapted to these changes.

This document is not intended to replace the 2011 Plan, but to serve as an addendum. With the
Plan as a foundation, this document serves to highlight high-priority gaps in implementation and
the most relevant applications of the Plan moving forward. Stakeholders should use both
documents to guide the development of ITS solutions in Region 4.

1.3. Document Structure

The remainder of this document is structured as follows:

e Section 2 details the methodology used to construct this report.

e Section 3 provides a summary of changes made to the original 31 Transportation Problems
detailed in the Plan.
Section 4 summarizes ITS developments that have occurred since 2011.

e Section 5 summarizes projects that are active or in the planning phase.
Section 6 outlines the methodology used to identify costs and priority levels of corridor-
specific solutions in the Plan.

e Section 7 summarizes next steps regarding synergies with the SMP, incorporating additional
stakeholders, corridor prioritization, data sharing, and cost evaluation.
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2. Development of the Plan Update

Stakeholder meetings for urban and rural agencies were held on November 20, 2019.
Representatives from the following agencies participated:

CDOT

Denver Regional Council of Governments
Fort Collins

Greeley

Longmont

Loveland

North Front Range MPO

In the meeting, the group of primarily urban stakeholders discussed changes in the priority of the
original 31 Regional transportation problems identified in 2011, proposing the removal of some
that they determined had been addressed sufficiently, as well as the introduction of some new
problems facing the Region. Stakeholders also presented ITS projects that had been completed
by their agency or jurisdiction, as well as any projects that were planned or currently in progress.
Stakeholders also received an ITS inventory survey prior to and following the meeting. The
responses to this survey are summarized in Appendix A.

Additional discussions with Regional Transportation District (RTD) and Boulder County
representatives were held on April 23 and May 5, 2020, respectively. Based on the feedback
provided, the problems identified for the Regional Transit Operations and Management TSA were
revised to better reflect the perspectives of these transit representatives. City of Loveland Transit
(COLT) also provided feedback, though they did not identify any additional corridor-specific ITS
projects.

Navjoy consolidated stakeholder feedback from these meetings, consulted with the CDOT project
manager, reviewed the original Plan to identify additional elements in need of updates, and cross-
referenced stakeholder projects with the ITS inventory. Figure 1 provides the project timeline
through May 2020.

Figure 1. Project timeline.

Apr 1, May 1, |
2020 2020May 15
2020
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3. Transportation Problems in Region 4

Urban stakeholders proposed several changes to the original list of 31 regional transportation
problems facing Region 4. Several problems were removed, either because they had been
adequately addressed since 2011 (such as event traffic management and signal communication)
or because they were outside the scope of the ITS Plan Update (such as: antiquated business
systems). Four new problems were proposed, and have been included in Table 1, along with a
justification for their inclusion thereby resulting in 26 problem areas identified in this Plan.
Prioritization of the problems listed was also adjusted according to stakeholder feedback, and
some problems have been restated to improve clarity. All problems in Table 1 have been
categorized into the most appropriate TSA.

RTD and Boulder County identified two future corridor projects in which they are both involved,
which are in different stages in the planning processes (Planning and Environmental Linkages
study, land use, zoning, etc.), that will implement Bus Rapid Transit (BRT) and Traffic Signal
Priority (TSP). Additionally, Boulder County identified two other future corridor projects that will
implement TSP and queue jumps at traffic signals.

A desire for more coordination between agencies, particularly regarding data sharing, was
expressed for most TSAs. Third-party traveler information services were identified as a significant
development in ITS since 2011 and could be leveraged to further improve corridor performance
without the redundancy of agency-specific applications.

Access to corridor performance monitoring data are far more accessible today, though historic
count data are still scattered and severely limited for pedestrians.

Table 1. Updated list of critical Regional transportation problems.

Transportation Service . . Just|f|c_at|on_ fqr
AR Problem Regional Ranking Changes Change in P'I'IOI’Ity
or Inclusion
Updated
phrasing Real-time information
(formerly “Not is readily available to
enough real-time travelers through a
Not enough real-time information information variety of sources
(traffic conditions, incidents, & High Priority (traffic and platforms.
construction) integration conditions, However, integration
incidents, & and sharing of these
construction) sources between
provided to agencies is lacking.
travelers)
Regional Traveler Third-party traveler
Information information services
(Google, Waze, etc.)
have made
Not enough collaboration with significant progress
third-party traveler information High Priority NEW since 2011, and they
services are an efficient
alternative to
developing
jurisdiction-specific
services.
Not enough real-time weather . o
and pavement data High Priority
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Transportation Service

Justification for

Regional Traffic
Incident Management

flooding, icing) event mitigation

Medium Priority

"Weather (high
winds, flooding
and icing)

Area Problem Regional Ranking Changes Change in Priority
or Inclusion
No on-line trip planning services High Priority
While CCTV
coverage in the
region has increased
Reglonal_ Traveler Not enough video surveillance to dramatically since
Information - . - 2011, many
(Continued...) _monitor traffic condltlon_s, Medium Priority Incr_ea_sed resources are
incidents, and construction Priority deploved i
activities eployedin a
redundant manner
due to a lack of data
sharing between
jurisdictions.
Updated
I phrasing
Lack of ml_tlgatlon for_ High Priority (formerly
freeway/arterial congestion " .
Freeway/Arterial
congestion™)
As jurisdictions
attempt to share data
Increased for the benefit of the
Priority, updated region, network
Lack of security measures for High Priorit phrasing security will be
key infrastructure 9 y (formerly critical. Physical
"Security of key security measures at
infrastructure") cabinets and fiber
Regional Operations access points are not
and Management adequate.
Lack of communications . o
infrastructure High Priority
Updated
phrasing
Insufficient sharing of tracking " (formerly
. . Tracking and
and data collection from Low Priority data collection
maintenance vehicles
from
maintenance
vehicles™)
Lack of synchronization of traffic
signals and strategies beyond Low Priority
TOD plans
Updated
phrasing
Lack of weather (high winds, (formerly

Poorly managed highway rail
crossings

Medium Priority

Updated
phrasing
(formerly
"Highway-rail
crossing")

Lack of speed enforcement

Medium Priority

Updated

phrasing

(formerly
"Speeding")

Lack of central control for
jurisdictional
operation/management

Medium Priority

NEW

Maintaining a central
operations data hub
(i.e., TMC) would
assist in traffic
management,
particularly across
jurisdictional borders.
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Transportation Service
Area

Problem

Regional Ranking

Changes

Justification for
Change in Priority
or Inclusion

Regional Transit
Operations and
Management

Not enough coordination and
integration between other travel
modes

High Priority

Too many barriers to the
development of access
agreements between transit
agencies, including lack of right-
of-way available for Park-n-Ride
facilities in terms of number of
facilities needed at critical
locations and facility size needs.

High Priority

NEW

Identified by RTD
representatives as a
significant issue
impeding multimodal
travel opportunities.

No priority for transit vehicles at
traffic signals

Medium Priority

Increased
Priority

TSP was identified
as a significant
element of most
projects discussed
with RTD and
Boulder County

Maintenance and
Construction

Not enough coordination of ITS
equipment/training of
maintenance personnel

Medium Priority

Updated
phrasing
(formerly "Work
zone
management")

Regional Parking
Management

Lack of infrastructure for parking
detection and electric vehicles

Low Priority

Decreased
Priority, updated
phrasing
(formerly
"Parking
management")

ITS solutions besides
automated detection
are not widely used
for parking
management.

Not enough data sharing
between agencies

Medium Priority

Higher priority,
updated
phrasing

(formerly "Data

sharing between

Historic traffic count
data are scattered
and inconsistent.
Testing of new ITS
devices should be
handled

agencies") collaboratively to
increase efficiency.
Pedestrian detection
Regional Data and tracking are
METEEEmE: . critical aspects of
g Not enough g:?aestrlan count Medium Priority NEW safety and can be
achieved through a
variety of ITS
solutions.
Not enough historic traffic count Low Priority
(volume data)
Performance
monitoring data
Lack of performance monitoring . Decreased collection has
Low Priority L ;
data Priority improved
dramatically since
2011.
Prigﬁtcrefsggte d CDOT maintenance
phyr’alsir:\g has gained access to
Regional Emergency Lack of access to MDSS and Low Priorit (formerly ME:nSbg?&?tE:fe
Management CDOT traveler information Y "Access to ameliorated using
Clg/loD?‘tsr;/ne?er third-party services
A - (mentioned above).
information)
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Transportation Service

Justification for

Area Problem Regional Ranking Changes Change in Priority
or Inclusion
Inadequate support Updat_ed
. phrasing
" 8 infrastructure (pullout areas to
Commercial Vehicle : ; . - (formerly
s perform size and weight High Priority "
Operations ) Inadequate
enforcement on commercial
h support
vehicles) . "
infrastructure")
General® Lack of adequate funding High Priority

Table 2 provides a summary of the priority and distribution of problems according to TSA (the
General problem from Table 1 is omitted). Transit Operations and Management and Regional
Parking Management are not considered within the scope of this update.

Table 2. Distribution of regional problems by TSA and priority level.

High Medium Low
Transportation Service Area Priority Priority Priority Total
Problems Problems Problems
1. Regional Traveler Information 4 1 0 5
2. Regional Operations and Management 3 0 2 5
3. Regional Traffic Incident Management 0 4 0 4
4. Regional Transit Operations and
2 0 1 3
Management
5. Maintenance and Construction 0 1 0 1
6. Regional Parking Management 0 0 1 1
7. Regional Data Management 0 2 2 4
8. Regional Emergency Management 0 0 1 1
9. Commercial Vehicle Operations 1 0 0 1
Total 10 8 7 25

1 General is not a TSA; however, the identified problem pertains to all stakeholders and therefore are

NAV)&Y
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4. Completed Projects

Table 3 provides a list of completed projects identified by stakeholders present for the meeting
on November 20, 2019. Fiber infrastructure has expanded by at least 124 geographic miles, and
real-time travel/speed coverage by roughly 30 miles. Roughly 70 miles of I-25 and 32 miles of US
85 have received CCTV coverage, and courtesy patrol services have been expanded to an

additional 17 miles of [-25.

Table 3. ITS projects completed since 2011.

Project Type

Completed Projects

Communications
Infrastructure

Fiber: I-25 from Region boundary to the CO/WY state line (70 miles)

Fiber: US 85 from Region boundary to US 34 (30 miles)

Fiber: US 34 from I-25 to US 85 (17 miles)

Fiber: I-70 from Region boundary to CO/KS state line (118 miles)
installed prior to plan and changes to the Region 4 boundary,
upgraded in 2014

Fiber: SH 93 from SH 128 to SH 7 (7 miles)

Traveler Information

Real-time travel/Speed coverage for I-25 from Region boundary to SH
119

Real-time travel/Speed coverage for US 36 from Region boundary to
Boulder

Some road condition and road work on all highways in region

Closed-Circuit Television
Cameras

I-25 from Region boundary to the CO/WY state line

US 85 from US 34 extending North

Ramp Meters

I-25 at SH 392 and Harmony

Performance Monitoring

CDOT gained access to INRIX data in 2015

Courtesy Patrol/Tow
Vehicles

I-25 from Johnstown to SH 14

COLORADO
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As part of each corridor-related project (identified in Appendix J of the Plan), the Plan also
identified certain ITS devices to be installed at specific locations on the corridor. The ITS
Equipment Inventory?, which identifies all statewide ITS devices, including pertinent device
related information (type of device, location, date of installation, maintenance responsibility, etc.),
was used to determine which project related ITS devices were installed. The ITS Equipment
Inventory was filtered on ITS devices only in Region 4, then sorted by route and reference point
to get a chronological listing of ITS devices by route/reference point. ITS devices installed prior to
2011 were excluded. Plan ITS devices were compared with the ITS Equipment Inventory to
determine where a match showed that the ITS device was installed. The ITS device information
was summarized by corridor project showing device type and number of devices, as displayed in
Table 4. It should be noted that there were several ITS devices installed on the corridors that
were not identified in the Plan. This may have resulted from additional project development after
the Plan was developed, but prior to implementation of the ITS devices on the corridors.

Table 4. Devices prescribed by the Plan and devices added (2011-2018).

TTI CCTV DMS WS

E 3 5 E 3 5 E 3 5 = 3 5

i (@) () o () o () (@] ()

Corridor O £ g ©6 £ 5|06 £ 5|0 £ 5

= 8 g d a E|l 9 8 E| o 8 &

S * 8/ & * 8|8 " 8|8 * &

9. I-25 (SH-7 to Wellington) NA 20 4 7 16 23 | 15 0 0o 4 1.0

Approx. 48.8 Miles

10. 1-25 (Wellington North to
Colorado/Wyoming State Line) | N/A  N/A 0 | N/A 4 3 1 4 |0 1 1 1
Approx. 21.0 Miles

13. US-34 W (Loveland to

East of Greeley) Approx. 21.4 | N/A 10 | O 1 9 1 | NNA 1 10 1 10
Miles

16. US-36 W (Boulder to

Wadsworth) Approx. 11.7 6 8 2 3 9 2 1 9 |1 1 2 10
Miles

Of the 64 corridors listed in Appendix J of the Plan, the Equipment Inventory only records the
addition of ITS devices to four corridors. Table 4 lists the number of devices added to these four
corridors, as well as the proposed number of devices as determined in the Plan. Only two of these
corridors received the identified number of installations for any device type.

2 CDOT SAP, Equipment Module, ITS inventory data as of December 2018.
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5. Active and Planned Projects

Table 5 lists the planned projects identified by agency representatives present at the stakeholder
meetings. The major focal points of current and future efforts toward ITS implementation include
expanding fiber optic communications infrastructure, CCTV coverage, BRT, TSP, and improving
performance monitoring. Also, smart mobility initiatives identified in the SMP are listed and shown

as such.

Table 5. Planned ITS projects in Region 4.

Project Type

Planned Projects

Communications
Infrastructure

US 36 from SH 66 (Lyons) to Estes Park (21 miles) — CDOT is
currently working with Crown Castle to install fiber optic cable and
other infrastructure.

US 36 from SH 66 (Lyons) to I-25 (41 miles) — CDOT has partnered
with Longmont to provide additional fiber optic cable coverage.

Region 4 is building out the I-76 fiber network, VMS, and CCTV
coverage. There are plans to continue coverage to the state line.

Loveland has received partial funding for efforts to increase fiber
redundancy.

Greeley is issuing an RFP on a new ATMS system in January, and
their TOC will be completed in January 2020.

The BUILD grant for expanding the connected vehicle environment
along I-25 is still under negotiation; emphasis on connected vehicles
has been reduced, and efforts are more focused on fiber expansion.
SMP Initiative.

Closed-Circuit Television
Cameras

Greeley is actively expanding CCTV coverage.

Longmont is adding more CCTV, travel time readers, and other data
collection devices. They are also replacing/installing battery backups
(UPS) in cabinets.

Region 4 is starting an MS port/camera installation project.

Performance Monitoring

Fort Collins is planning to implement additional adaptive traffic
signals. They currently have 18 adaptive signals deployed and hope
to deploy 5 more by the end of the year.

NFRMPO has funding for travel time detectors. Ongoing maintenance
costs are a barrier to further expansion.

Loveland has funding to deploy up to 20 permanent automated traffic
recorders for speed and classification.

Loveland has also procured funding for more travel time readers.

Regional Transit Operations
and Management

BRT and TSP are planned for SH 119 (Boulder to Longmont).

BRT and TSP are planned for US 287 (US 36 to SH 66).

BRT and TSP are planned for SH 7 (Boulder to US 287).

Queue jumps and possibly TSP are planned for SH 7 (Boulder to
Brighton).

TSP is planned for a portion of SH 93 connecting from US 36 in
Boulder.

COLORADO
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Project Type

Planned Projects

Transportation Operations
and Management

Managed lanes along I-25 between Mead and Fort Collins are
scheduled for completion in 2021. SMP Initiative.

A Transportation Operations Center (TOC) is planned and in the
design phase with some funding allocated. SMP Initiative.

The STP recommends digital signage and smart parking technology
for congestion and air quality mitigation for US 36 (Community Drive
to Mary’s Lake Rd)

The STP proposes a Dynamic Curve Warning System for SH 71 in
Morgan County.

The STP identified the need for signal improvements and dilemma
zone detection along various state highways in Larimer County.

Commercial Vehicle
Operations

I-70 and I-76 truck parking, US 85 Commercial Vehicle Safety Plan
including testing of freight priority at signals, and virtual Port-of-Entry
on US 85 at Platteville. SMP Initiative.

COLORADO
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6. Review of Corridor-Specific Needs and Projects

As mentioned above, the Plan identified 64 corridors within Region 4 for deployment of various
ITS solutions. Of these, 11 were County or local roads, which were not analyzed for this update.
In Appendices J and K of the 2011 Plan, each of the major corridors was associated with specific
problems and TSAs, with specific ITS solutions identified for each corridor-specific problem. Of
the nine TSAs originally identified, six were seen as having corridor-specific applications:

Regional Traveler Information

Regional Operations and Management
Regional Traffic Incident Management
Maintenance and Construction

Regional Emergency Management
Commercial Motor Vehicle (CMV) Operations

ogrwWNE

Regional Transit Operations and Management, Regional Parking Management, and Data
Management entailed more regional than corridor specific approaches and were not considered
in this section. However, regarding Regional Transit Operations and Management it is important
to note the difference and scope of ITS applications between urban and rural transit agencies.
RTD and Boulder County are focusing on BRT and TSP on urban corridors that require significant
ITS infrastructure including fiber optic cable, DMS and CCTV, etc., while rural transit agencies
are focusing on localized rural transit applications. ITS applications regarding BRT and STP on
corridors as identified on Table 5 above should be coordinated with the respective corridors
identified on Appendix B to ensure synergy, interoperability and potential cost savings.

Only seven of the high-priority problems identified above fell within the six corridor-specific TSAs:

Not enough real-time traveler information integration
Not enough real-time weather and pavement data

No on-line trip planning services

Lack of means to mitigate freeway/arterial congestion
Lack of security measures for key infrastructure

Lack of communications infrastructure

Inadequate CMV support infrastructure

Of these, the Plan addressed real-time traveler information, weather and pavement data, and
gaps in communications structure in most cases. Freeway/Arterial congestion was only
addressed for a single major corridor, and online trip planning, security measures, and CMV
infrastructure were not addressed.

Of the original 64 corridors identified in the Plan, 49 Interstate and State Highway corridors were
selected with specific ITS deployment recommendations and estimated costs (from Appendices
J and K of the Plan). For each of these corridors, the problems addressed were cross-referenced
with the proposed ITS solutions for high priority problems outlined in the Plan. These ITS solutions
were then filtered to remove any completed or planned projects listed in Tables 3, 4, and 5. All
costs were adjusted for inflation, with a total estimated cost of $162 million across all 49 corridors.
The full list of corridors and proposed deployments can be found in Appendix B.
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7. Recommended Next Steps

Recommended next steps have been identified within the following five fundamental areas based
on review, evaluation, and the methodology applied to the Plan update process including
stakeholder input. Focusing within these areas will ensure that the Plan incorporates foundational
elements that result in cost-effective strategic and systematic ITS implementation and provide the
greatest and highest-yield benefits to both Region 4 stakeholders and the traveling public.

Identify Synergies with the Statewide Transportation Plan

In 2018, CDOT began developing a Smart Mobility Plan with region-specific ITS and other
transportation related goals. While the status and future of this document is unknown, it appears
that elements will be incorporated into the Statewide Transportation Plan (STP), which is
anticipated to be adopted in April 2020. The release of the STP will provide an opportunity to
continue developing the Region’s ITS Plan within the context of the state’s broader goals as
identified within the statewide planning process. Synergies between the regional problems
discussed in this document and goals established in the STP may become apparent and could
help shape future iterations of the Plan.

Engage Additional Stakeholders — Specifically Emergency Stakeholders

Efforts should be made to incorporate more stakeholders from Region 4 moving forward. While
this update focused on the input of urban stakeholders and transit agencies, the Plan originally
also consulted rural stakeholders, law enforcement and emergency management, and
universities. Public safety agencies, in particular, should be consulted to develop a more robust
analysis of changes regarding completed and proposed projects and problem areas over the past
decade.

Focus on High-Yield Corridor Implementations to Fill Gaps

For corridor-specific projects, Appendix B identifies opportunities to target high-yield gaps in ITS
infrastructure by considering corridors by the priority level of problems identified for the corridor
and the cost of proposed ITS solutions. Strategies for ensuring the security of key infrastructure
were not outlined on a corridor-specific basis in the Plan, though comprehensive plans for
installing cable locks, cabinet locks, etc. could be considered in an expansion of this analysis.
While not addressed in this document, local and County roads may have pressing ITS needs that
are not addressed for State Highways and Interstates. The lack of pedestrian count data, for
example, is a newly identified problem that can be addressed at the corridor level and would be
more relevant along arterial streets.

Improve Data Sharing Pertaining to ITS Assets and Traveler Information Services

System-wide ITS solutions should also be considered. In particular, efforts to increase data
sharing and operations across the Region could dramatically increase the usefulness of assets
that are already deployed and increase the efficiency of efforts to develop further ITS
infrastructure. Partnership with third-party traveler information services was identified as a key
opportunity and could provide solutions for improvements to online trip planning including
multimodal and coordination of CMV routes, both of which are high priority problems that have
not been addressed extensively by the Plan.

o
COLORADO ¥ NAVJ“":‘
Department of Transportation oy

Trusted Navigators in Innovation & Technology

=S




Region 4 ITS Plan: Update to the 2011 Plan June 2020

Update Cost Estimates and Integrate ITS/Emerging Technology

Further efforts should update cost estimates for ITS strategies and evaluate the applicability of
ITS solutions based on ITS/emerging technology changes over the past decade. This, in
conjunction with a more comprehensive inventory of completed, current, and planned ITS projects
in the Region, would provide an actionable foundation for discussion and coordination with a wider

pool of stakeholders.
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APPENDIX A: REGION 4 ITS INVENTORY SURVEY RESULTS
Survey Questions Loveland Fort Collins Greeley Longmont
Traffic Signals Owned and 95 220 118 100
Operated
Naztec Econolite . . .
TSMS Used ATMS now Centracs QuicNet (McCain) Econolite Centracs
Slgiel Optar:ggn Strategy Semi-actuated Semi-actuated Semi-actuated Semi-actuated
Traffm—adqpuve control of Yes Yes Yes Yes
signals
Percentage of signals o o o o
operated on TSMS 87% 77% 100% 100%
Miles of fiber 31 40 40 N/A
Broadband provided Yes Yes No Yes
Per_centage of qgnqls with 74% 68% 96% 85%
fiber communications
Signals with preemption 90 180 110 100
CCTV Cameras 55 48 40 5
Weather stations 6 14 10 4
Automated traffic recorders 2 0 0 0
Dynamic message signs 2 0 0 0
Highway Advisory Radio 1 0 0 0
Traveler mformatlon services No Yes No No
provided
Traveler information service N/A Web, Mobile N/A Web
platform(s)
Pedestrian counters 0 0 3 0
Bike detectors 0 200 3 0
Maintenance vehicles
equipped with AVL/cameras No Yes No ves
Bluetooth/Wi-Fi reader devices 24 40 20 13
[ Acyclica TrafficCast . Acyclica
Bluetooth/Wi-Fi vendor(s) Technology (BlueTOAD) Acyclica Technology Technology
Ramp meters 0 0 0 0
Coordination with other traffic | Weather Impact, Signal Timin Acyclica information with Signal Timing,
agencies Wi-Fi Readers 9 9 Longmont & Loveland Event Management
Coordination with emergency Yes Yes Yes Yes
management providers
Transportation management
coordination with CTMC Yes No No No
16

COLORADO

L

Department of Transportation

NAV) &Y

Trusted Navigators in Innovation & Technology




Region 4 ITS Plan: Update to the 2011 Plan

June 2020

APPENDIX B: PROPOSED ITS SOLUTIONS AND COSTS BY CORRIDOR

COLORADO
Department of Transportation

17

Not enough real-time information (traffic Install 5 radars and 2 DMS with Radar $15,000.00 5 $75,000.00
conditions, incidents, & construction) provided to High wireless communications at major
travelers intersections and state highways Arterial DMS  $159,000.00 2 $318,000.00
Not enough real-time weather and pavement data High Instal_l 2 we_ath_er stations, one every 5 Weat_her $80,000.00 2 $160,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install fiber sm;::dltdss-bsztween us-287 Fiber $235,000.00 9.7 $2,280,000.00
Not enough video surveillance to monitor traffic . Install 2 cameras at major intersections
conditions, incidents, and construction activities Medium and state highways cerv $24,000.00 2 $48,000.00
5 . . . Install 1 Highway-Rail safety system  Highway-Rail
Poorly managed highway rail crossings Medium (gates exist) Safety System $80,000.00 1 $80,000.00
Corridor Total: $2,961,000.00
-time i i i Radar $15,000.00 5 $75,000.00
N?t enquqh real-time '"'"'"‘?“"” (traﬁlc . Install 5 point devices and 5 DMS at
conditions, incidents, & construction) provided to High X N N
intersecting state highways )
travelers Arterial DMS  $159,000.00 5 $795,000.00
. . Install 10 weather stations, one every Weather
Not enough real-time weather and pavement data High 10 miles with wireless communications Station $80,000.00 10 $800,000.00
Not enough video surveillance to monitor traffic " Install 5 CCTV at intersecting state
conditions, incidents, and construction activities Medium highways with wireless communications cerv $24,000.00 5 $120,000.00
Corridor Total:  $1,790,000.00
T $11,000.00 3 $33,000.00
Not enough real-time information (traffic Install 3 TT| and 3 DMS at major
conditions, incidents, & construction) provided to High intersections and state highways with o1 pis  $159,000.00 3 $477,000.00
travelers wireless communications, install ATR on
US-36 (Estes Park)
ATR $15,000.00 1 $15,000.00
Not enough real-time weather and pavement data High Inst'all 3 weather stations, one every 5 Weatlher $80,000.00 3 $240,000.00
miles with wireless communications Station
. . " N Install 3 CCTV cameras and 3 DMS at
Not enough video surveillance to monitor traffic Medium  major intersections and state highways ~ CCTV $24,000.00 3 $72,000.00
conditions, incidents, and construction activities . 3 -
with wireless communications
Lack of weather (high winds, flooding, icing) event . Install Flood Warning System between Flood Warning
mitigation Medium MP 55.8 and MP 56.5 System $159,000.00 1 $159,000.00
Corridor Total: $996,000.00
TTI $11,000.00 6 $66,000.00
Not enough real-time information (traffic Install 6 TTI and 6 DMS on fiber at
conditions, incidents, & construction) provided to High every major signal or state highway, Arterial DMS ~ $159,000.00 6 $954,000.00
travelers and 1 ATR
ATR $15,000.00 1 $15,000.00
Not enough real-time weather and pavement data High Instal] 2 wgathfer stations, qne gvery 5 Wea'gher $80,000.00 2 $160,000.00
miles with fiber communications Station
Lack of means to mmga_te freeway/arterial High Install s_lgnals on fiber a_nd TBC (No Interconnect  $15,000.00 17 $255,000.00
congestion specific deployment identified)
Lack of communications infrastructure High Install fiber along the corridor Fiber $235,000.00 8.9 $2,092,000.00
. . y ) Install 6 CCTV cameras at major
Not enough video surveillance to monitor traffic Medium intersections and state highways with ccTv $24,000.00 6 $144,000.00
conditions, incidents, and construction activities ) C
fiber communications
Corridor Total: $3,686,000.00
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Not enough real-time information (traffic Install 5 radars and 6 DMS at major Radar $15,000.00 5 $75,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers wireless communications Arterial DMS  $159,000.00 6 $954,000.00

Install 8 weather stations, one every 10 Weather

Not enough real-time weather and pavement data High miles with wireless communications Station

$80,000.00 8 $640,000.00

Install 5 CCTV cameras at major
Medium intersections and state highways with CCTV $24,000.00 5 $120,000.00
wireless communications

Not enough video surveillance to monitor traffic
conditions, incidents, and construction activities

Lack of weather (high winds, flooding, icing) event Install Flood Warning System at MP  Flood Warning

mitigation Medium 106.5 System $159,000.00 1 $159,000.00
Poorly managed highway rail crossings Medium Install 3 Highway-Rail safety systems. | _HIIMWay-Rail - qas 506 09 3 $240,000.00
Safety System ' ’
Corridor Total: $2,188,000.00
Not enough real-time information (traffic ':ﬁ:‘gi\,’i‘:‘:x:;’;;::iix;[j"nr;uaﬂgizzs
conditions, incidents, & construction) provided to High . 3 . Radar $15,000.00 11 $165,000.00
travelers major intersections and state highways
and 10 DMS
Install 2 weather stations with fiber
. ) communications and 7 weather stations Weather
Not enough real-time weather and pavement data High with wireless communications (one Station $80,000.00 9 $720,000.00
every 10 miles)
Lack of communications infrastructure High Install fiber from US-287 to US-85 Fiber $235,000.00 18.1 $4,254,000.00
i CCTV $24,000.00 11 $264,000.00
Not enough video surveillance to monitor traffic " . Install .11 cerv cameras at major
. Lo N L Medium intersections and State Highways and
conditions, incidents, and construction activities )
10 bMS Arterial DMS  $159,000.00 10 $1,590,000.00
Lack of weather (high winds, flooding, icing) event . . Flood Warning
mitigation Medium Install Flood Warning System at 1-25 System $159,000.00 1 $159,000.00
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System ' '
Corridor Total: ~ $7,232,000.00
Not enough real-time information (traffic Install 1 radar and 1 DMS at major Radar $15,000.00 1 $15,000.00
conditions, incidents, & construction) provided to High intersections with wireless
travelers communications Arterial DMS  $159,000.00 1 $159,000.00
Not enough real-time weather and pavement data High Instlall L \{veatr)er station, one every 20 WeatAher $80,000.00 1 $80,000.00
miles with wireless communications Station
Not enough video surveillance to monitor traffic Install 1 CCTV camera at major
. g - 3 o Medium intersections with wireless CCTV $24,000.00 1 $24,000.00
conditions, incidents, and construction activities .
communications
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rall $80,000.00 1 $80,000.00
ly 9 ghway ng: ghway- ty sy Safety System ,000. ,000.
Corridor Total: $358,000.00
Not enough real-time traveler information High Install 16 TV, for every exit with fioer ul $11,000.00 16 $176,000.00
. N 1 weather station, one every 10 miles Weather
Not enough real-time weather and pavement data High with fiber communications Station $80,000.00 1 $80,000.00
Lack of means to mmga_te freeway/arterial High No deployment identified
congestion
. . S Install Flood Warning System at MP .
Lack of weather (h'gr':m"‘i’;';‘:f(;rf""’d'"g’ icing) event e dium 256.75 and between MP 247 and MP F'°°S“;‘S';’:r‘:?'"g $159,000.00 1 $159,000.00

250

Corridor Total: $415,000.00
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ATR $15,000.00 1 $15,000.00
Not enough real-time information (traffic e
conditions, incidents, & construction) provided to High Install 1 ATR ar_md 4 .DMS with fiber Freeway DMS  $398,000.00 4 $1,592,000.00
communication, install 4 TTI
travelers
TTI $11,000.00 4 $44,000.00
Lack of communications infrastructure High Install fiber f"’";g‘;";i"nimn towyoming g $235,000.00 21 $4,935,000.00
Not enough video surveillance to monitor traffic . Install 1 CCTV camera with fiber
conditions, incidents, and construction activities Medium communications cev $24,000.00 ! $24,000.00
Corridor Total: $6,610,000.00
Radar $15,000.00 5 $75,000.00
Not enough real-time information (traffic Install 5 radars, 5 ATR, and 5 DMS at
conditions, incidents, & construction) provided to High major towns and intersecting state ATR $15,000.00 5 $75,000.00
travelers highways with wireless communications
Arterial DMS  $159,000.00 5 $795,000.00
Not enough real-time weather and pavement data High Instlall 5 m{eathgr stations, one every 20 WeaEher $80,000.00 5 $400,000.00
miles with wireless communications Station
Not enough video surveillance to monitor traffic Install 5 CCTV cameras at major towns
enough vic N L Medium and intersecting state highways with CCTV $24,000.00 5 $120,000.00
conditions, incidents, and construction activities 3 S
wireless communications
. . . . Install 1 Highway-Rail safety system Highway-Rail
Poorly managed highway rail crossings Medium (No siglas close to rail crossing) Safety System $80,000.00 1 $80,000.00
Corridor Total: $1,545,000.00
Not enough real-time information (traffic Install 7 radars at major intersections
conditions, incidents, & construction) provided to High and state highways with fiber Radar $15,000.00 7 $105,000.00
travelers communications
Not enough real-time weather and pavement data High InstaIIAZ wet'-xthelr stations, orl1e eyery 20 WeatAher $80,000.00 2 $160,000.00
miles with fiber communications Station
Lack of °°m'"”"'°£:fgfs't'i‘g?5‘”’"‘“’E/ Arterial High Install fiber from RMNP to Loveland Fiber  $235,000.00 57.8 $13,583,000.00
Not enough video surveillance to monitor traffic Install 7 CCTV cameras at major
. 9 Lo ) . Medium intersections and State Highways with CCTV $24,000.00 7 $168,000.00
conditions, incidents, and construction activities ) o
fiber communications
Lack of synchronization of traffic signals and Low Develop IMP's from RMNP to Loveland IMP $11,000.00 57.8 $636,000.00
strategies beyond TOD plans
Corridor Total: ~ $14,652,000.00
Not enough real-time information (traffic Install 10 radars and 1 DMS at major Radar 15000 10 150000
conditions, incidents, & construction) provided to High intersections and state highways with
travelers fiber communications Arterial DMS  $159,000.00 1 $159,000.00
. . 1 weather station, one every 10 miles Weather
Not enough real-time weather and pavement data High with fiber communications Station $80,000.00 1 $80,000.00
Not enough video surveillance to monitor traffic Install 8 CCTV cameras at major
s 9 - 3 o Medium intersections and State Highways with CCTV $24,000.00 8 $192,000.00
conditions, incidents, and construction activities ) Cos
fiber communications
Lack of weather (high _\A_/lnd_s, flooding, icing) event Medium Install Ice Warning System -- At MP 0.5  Ice Warning $111,000.00 > $222,000.00
mitigation and MP 39.10 System
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system  19MWay-Rail - qg 556 5o 1 $80,000.00
Safety System ' '
Corridor Total: $883,000.00
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conditions, incidents, and construction activities
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wireless communications

conditions, incidents, & construction) provided to High No deployment identified
travelers
Not enough real-time weather and pavement data High Instlall 5 vyeathgr stations, one every 10 WeatAher $80,000.00 5 $400,000.00
miles with wireless communications Station
Not enough video surveillance to monitor traffic " . i
conditions, incidents, and construction activities Medium No deployment identified
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
ly 9 ghway ng: ghway- ty sy Safety System ,000. ,000.
Corridor Total: $480,000.00
-time i i i Radar 15,000.00 1 15,000.00
Not enough real-time information (traffic . Install 1 radar and 10 DMS with fiber $ $
conditions, incidents, & construction) provided to High -
communications
travelers Arterial DMS  $159,000.00 10 $1,590,000.00
Not enough real-time weather and pavement data High Install_z we_athe_r stations, one every 10 Weat_her $80,000.00 2 $160,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install fiber from RMNP to Boulder Fiber $235,000.00 27.6 $6,486,000.00
. " " . Install 1 CCTV camera at major
Not enough video surveillance to monitor traffic . . N ; .
conditions, incidents, and construction activities Medium mtersectl_ons and stat_e hlgl"ways with CCTV $24,000.00 1 $24,000.00
fiber communications
. . S Install Flood Warning Systems at .
Lack of weather (high winds, flooding, icing) event vy gy Baseline Rd. and between MP 41 and 1204 WaMING ;54 50000 2 $318,000.00
mitigation System
MP 43
Corridor Total: $8,593,000.00
Radar $15,000.00 6 $90,000.00
Install 6 radar, 2 ATR, and 7 DMS at
Not enough real-time traveler information High major intersections and every exit with ATR $15,000.00 2 $30,000.00
fiber comms
Freeway DMS  $398,000.00 7 $2,786,000.00
Not enough real-time weather and pavement data High Install 2 vyeathgr st'atlons. one every 5 Weat'her $80,000.00 2 $160,000.00
miles with fiber comms Station
Lack of means to mitigate freeway/arterial High Ramp meter at every exit Ramp Meter = $191,000.00 1 $2,101,000.00
congestion
. . y ) Install 7 CCTV cameras at major
Not enough video surveillance to monitor tratfic Medium intersections and State Highways with ccTv $24,000.00 7 $168,000.00
conditions, incidents, and construction activities ) S
fiber communications
Corridor Total: $5,335,000.00
Not enough real-time information (traffic Install 7 DMS and 7 radar at major ~ Arterial DMS  $159,000.00 7 $1,113,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers wireless communications Radar $15,000.00 7 $105,000.00
Not enough real-time weather and pavement data High Install 9 weather stations, one every 10 Weather g, 6 5o 9 $720,000.00
miles with wireless communications Station
Not enough video surveillance to monitor traffic . . Install? ccv cameras at majorA
Medium intersections and state highways with CCTV $24,000.00 7 $168,000.00

Corridor Total:

$2,106,000.00
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conditions, incidents, & construction) provided to High highways with wireless communications Radar $15,000.00 1 $15,000.00
travelers
Not enough real-time weather and pavement data High Instlall L \{veather station, one every 20 WeatAher $80,000.00 1 $80,000.00
miles with wireless communications Station
Not enough video surveillance to monitor traffic Install 1 CCTV camera at intersecting
s 9 - ) L Medium state highways with wireless CCTV $24,000.00 1 $24,000.00
conditions, incidents, and construction activities L
communications
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
ly 9 ghway ng ghway- ty sy Safety System ,000. ,000.
Corridor Total: $199,000.00
Not enough real-time information (traffic Install 5 radars and 5 DMS at major Radar $15,000.00 5 $75,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers fiber communications Arterial DMS  $159,000.00 5 $795,000.00
Not enough real-time weather and pavement data High Instal_l 2 we_ath_er stations, one every 5 Weat_her $80,000.00 2 $160,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install fiber since it is an urban corridor Fiber $235,000.00 5.1 $1,199,000.00
Not enough video surveillance to monitor traffic . . Install§ cerv cameras at majorA
o L N L Medium intersections and state highways with CCTV $24,000.00 5 $120,000.00
conditions, incidents, and construction activities ) C
fiber communications
Lack of weather (high _v\_/lnd_s, flooding, icing) event Medium Install Flooq W_arnlng System at Flood Warning $150,000.00 1 $159,000.00
mitigation Baseline intersection System
Corridor Total: $2,508,000.00
Not enough real-time information (traffic Install 4 radar and 4 DMS at major Radar $15,000.00 4 $60,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers fiber communications Arterial DMS  $159,000.00 4 $636,000.00
. N Install 2 weather stations, one every 20 Weather
Not enough real-time weather and pavement data High miles with fiber communications Station $80,000.00 2 $160,000.00
L " Install fiber from SH-119 to US-85, )
Lack of communications infrastructure High since it is between US-287 and US-85 Fiber $235,000.00 19.9 $4,677,000.00
Not enough video surveillance to monitor traffic Install 4 CCTV cameras at major
enough vid 3 L Medium intersections and state highways with CCTV $24,000.00 4 $96,000.00
conditions, incidents, and construction activities ) 3
fiber communications
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System ' '
Corridor Total: $5,709,000.00
Not enough real-time information (traffic Install 5 radar at major intersections and
conditions, incidents, & construction) provided to High state highways with wireless Radar $15,000.00 5 $75,000.00
travelers communications
. . Install 5 weather stations, one every 5 Weather
Not enough real-time weather and pavement data High miles with wireless communications Station $80,000.00 5 $400,000.00
. " y ) Install 2 CCTV cameras at major
Not enough video surveillance to monitor traffic . . : y .
conditions, incidents, and construction activities Medium mtersecpons and state hlg@uays with CCTV $24,000.00 2 $48,000.00
wireless communications
Lack of weather (high _\A_/lnd_s, flooding, icing) event Medium Install Ice Warning System between MP  Ice Warning $111,000.00 1 $111,000.00
mitigation 1and MP 3 System
Poorly managed highway rail crossings Medium Install 2 Highway-Rail safety systems _19MWay-Rail a0 005 09 2 $160,000.00
Safety System ' ’
Corridor Total: $794,000.00
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Not enough real-time information (traffic Install 3 radar and 1 DMS at major Radar $15,000.00 3 $45,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers wireless communications Arterial DMS ~ $159,000.00 1 $159,000.00

Install 1 weather station, one every 20 Weather

Not enough real-time weather and pavement data High miles with wireless communications Station

$80,000.00 1 $80,000.00

Install 1 CCTV camera at major
Medium intersections and state highways with CCTV $24,000.00 1 $24,000.00
wireless communications

Not enough video surveillance to monitor traffic
conditions, incidents, and construction activities

Lack of weather (high winds, flooding, icing) event Flood Warning

mitigation Medium Install Flood Warning System at MP 43 System $159,000.00 1 $159,000.00
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System R T

Corridor Total: $547,000.00

Not enough real-time information (traffic Install 1 radar device at major
conditions, incidents, & construction) provided to High intersections and state highways with Radar $15,000.00 1 $15,000.00

travelers wireless communications
. N Install 1 weather station, one every 5 Weather

Not enough real-time weather and pavement data High miles with wireless communications Station $80,000.00 1 $80,000.00

Install 1 CCTV camera at major
Medium intersections and state highways with CCTV $24,000.00 1 $24,000.00
wireless communications

Not enough video surveillance to monitor traffic
conditions, incidents, and construction activities

Highway-Rail

Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Safety System

$80,000.00 1 $80,000.00

Corridor Total: $199,000.00

Radar $15,000.00 4 $60,000.00
Not enough real-time information (traffic Install 4 radar, 1 ATR, and 1 DMS at
conditions, incidents, & construction) provided to High major intersections and state highways ATR $15,000.00 1 $15,000.00
travelers with fiber communications
Arterial DMS  $159,000.00 1 $159,000.00
Not enough real-time weather and pavement data High Insta_ll 1 w_eatl‘_ner station, one every 5 Weat_her $80,000.00 1 $80,000.00
miles with fiber communications Station

_— . " Install fiber from US-287 to I-25 since it y
Lack of communications infrastructure High is between US-287 and US-85 Fiber $235,000.00 6.6 $1,551,000.00

Install 2 CCTV cameras at major
Medium intersections and state highways with CCTV $24,000.00 2 $48,000.00
fiber communications

Not enough video surveillance to monitor traffic
conditions, incidents, and construction activities

. . . . . . Highway-Rail
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Safety System $80,000.00 1 $80,000.00
Corridor Total: $1,993,000.00
Not enough real-time information (traffic Install 3 radar and 3 DMS at major Radar $15,000.00 3 $45,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers wireless communications Arterial DMS ~ $159,000.00 3 $477,000.00

Install 3 weather stations, one every 20 Weather

Not enough real-time weather and pavement data High miles with wireless communications Station $80,000.00 3 $240,000.00
Not enough video surveillance to monitor traffic Install 3 CCTV at major intersections
. g L 3 o Medium and state highways with wireless CCTV $24,000.00 3 $72,000.00
conditions, incidents, and construction activities M-
communications
o _— 4 Flood Warning ¢4 600,00 2 $318,000.00
Lack of weather (high winds, flooding, icing) event Medium Install 2 Flood Warning Systems and 2 System
mitigation Ice Warning Systems i
. "o Sy lce Waming 111 600.00 2 $222,000.00
System
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System ! !

Corridor Total: $1,454,000.00
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Not enough real-time information (traffic Install 2 radar and 2 ATR at major Radar $15,000.00 2 $30,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers fiber communications ATR $15,000.00 2 $30,000.00
Not enough real-time weather and pavement data High Install 1 weather station, one every 5 Weather g4 54 oo 1 $80,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install fiber from US-287 to I-25 Fiber $235,000.00 5.9 $1,387,000.00
Corridor Total: ~ $1,527,000.00
Radar $15,000.00 4 $60,000.00
Not enough real-time information (traffic Install 4 radar, 4 ATR, and 1 DMS at
conditions, incidents, & construction) provided to High major intersections and state highways ATR $15,000.00 4 $60,000.00
travelers with fiber communications
Arterial DMS  $159,000.00 1 $159,000.00
Not enough real-time weather and pavement data High InstaII_Z wef-xthelr stations, one every 10 WeaEher $80,000.00 2 $160,000.00
miles with fiber communications Station
L ) Install fiber from 1-25 to US-85 since it .
Lack of communications infrastructure High s between US.287 and US-85 Fiber $235,000.00 14.2 $3,337,000.00
. . ) N Install 3 CCTV cameras at major
Not enough video surveillance to monitor tratfic Medium intersections and state highways with ccTv $24,000.00 3 $72,000.00
conditions, incidents, and construction activities ) 3
fiber communications
Poorly managed highway rail crossings Medium Install 2 Highway-Rail safety systems Highway-Rail $80,000.00 2 $160,000.00
ly ged highway ng: ighway- Y Safety System e .
Corridor Total: $4,008,000.00
Not enough real-time information (traffic . .
- LS . N " Install 2 radar with wireless
conditions, incidents, & construction) provided to High communications Radar $15,000.00 2 $30,000.00
travelers
Not enough real-time weather and pavement data High Instlall L \{veather station, one every 20 WeatAher $80,000.00 1 $80,000.00
miles with wireless communications Station
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system  HIMWAY-Rall g0 456 oo 1 $80,000.00
ly managed highway ng u ighway. ty sy Safety System ,000. ,000.
Corridor Total: $190,000.00
Not enough real-time information (traffic Install 3 radar and 2 DMS at major Radar $15,000.00 3 $45,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers wireless communications Arterial DMS  $159,000.00 2 $318,000.00
Not enough real-time weather and pavement data High Instz_all 2 V\{eath_er stations, one every 20 Weat_her $80,000.00 2 $160,000.00
miles with wireless communications Station
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System ' !
Corridor Total: $603,000.00
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Radar $15,000.00 4 $60,000.00
Not enough real-time information (traffic Install 4 radar, 4 ATR, and 3 DMS at
conditions, incidents, & construction) provided to High major intersections and state highways ATR $15,000.00 4 $60,000.00
travelers with fiber communications
Arterial DMS  $159,000.00 3 $477,000.00
Not enough real-time weather and pavement data High InstaII‘3 wef-xthelr stations, one every 10 Weat_her $80,000.00 3 $240,000.00
miles with fiber communications Station
o . N Install fiber from Lyons to Platteville as "
Lack of communications infrastructure High it is between US-287 and US-85 Fiber $235,000.00 234 $5,499,000.00
Not enough video surveillance to monitor traffic Install 3 CCTV cameras at major
. g L ) o Medium intersections and state highways with CCTV $24,000.00 3 $72,000.00
conditions, incidents, and construction activities . Co
fiber communications
Lack of weather (high winds, flooding, icing) event oy g Install 1 Flood Warning System 1024 Waming - 1 56 400,00 1 $159,000.00
mitigation System
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
ly ged highway ng: ighway- ty sy: Safety System e B
Corridor Total: $6,647,000.00
Not enough real-time information (traffic Install 1 radar at major intersections and
conditions, incidents, & construction) provided to High state highways with wireless Radar $15,000.00 1 $15,000.00
travelers communications
Not enough real-time weather and pavement data High Inst_all L v_veatr_\er station, one every 20 Weat_her $80,000.00 1 $80,000.00
miles with wireless communications Station
. " y ) Install 1 CCTV at major intersections
Not enough video surveillance to monitor traffic . N . N
conditions, incidents, and construction activities Medium and state hlghwa_ys wlth wireless CCTV $24,000.00 1 $24,000.00
communications
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system  HIMWaY-Rall g0 506 oo 1 $80,000.00
ly 9 ghway ng: ghway- ty sy Safety System ,000. ,000.
Lack of weather (h"-‘;i‘t"i’;:‘:iz;""‘d"‘g’ icing) event  ptedium Install 1 DMS Arterial DMS ~ $159,000.00 1 $159,000.00
Corridor Total: $358,000.00
Not enough real-time information (traffic Install 2 radar at major intersections and
conditions, incidents, & construction) provided to High state highways with wireless Radar $15,000.00 2 $30,000.00
travelers communications
N N Install 2 weather stations, one every 20 Weather
Not enough real-time weather and pavement data High miles with wireless communications Station $80,000.00 2 $160,000.00
Not enough video surveillance to monitor traffic Install 1 CCTV camera at major
enough vid 5 . Medium intersections and state highways with CCTV $24,000.00 1 $24,000.00
conditions, incidents, and construction activities ) T
wireless communications
Flood Warning
IS S Install 4 Flood Warning Systems and 1 System $159,000.00 4 $636,000.00
Lack of weather (high w |nd_s, flooding, icing) event Medium DMS at a major intersection with 4
mitigation ¢ P
wireless communications X
Arterial DMS  $159,000.00 1 $159,000.00
Corridor Total: $1,009,000.00
Not enough real-time information (traffic Install 2 radar and 2 DMS at major Radar $15,000.00 2 $30,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers wireless communications Arterial DMS  $159,000.00 2 $318,000.00
. . Install 2 weather stations, one every 10 Weather
Not enough real-time weather and pavement data High miles with wireless communications Station $80,000.00 2 $160,000.00
Not enough video surveillance to monitor traffic . . Install_2 ccv cameras at major_
" Lo ) " Medium intersections and state highways with CCTV $24,000.00 2 $48,000.00
conditions, incidents, and construction activities . S
wireless communications
Corridor Total: $556,000.00
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Not enough real-time information (traffic Install 4 radar and 4 DMS at major Radar $15,000.00 4 $60,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers fiber communications Freeway DMS ~ $398,000.00 4 $1,592,000.00
Not enough real-time weather and pavement data High Install_4 wef.-xthe_r stations, one every 20 Weat_her $80,000.00 4 $320,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install fiber since it is a freeway Fiber $235,000.00 73.8 $17,343,000.00
Not enough video surveillance to monitor traffic Install 4 CCTV cameras at major
co nditiorsg incidents. and construction activities Medium intersections and state highways with CCTV $24,000.00 4 $96,000.00
) ’ fiber communications
Lack of weather (high winds, flooding, icing) event " Install 1 Flood Warning System and  Flood Warning
mitigation Medium DMS at major highway stations System $159,000.00 ! $159,000.00
Corridor Total: ~ $19,570,000.00
Not enough real-time information (traffic Install 2 radar and 1 ATR at major Radar $15,000.00 2 $30,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers fiber communications ATR $15,000.00 1 $15,000.00
Not enough real-time weather and pavement data High Insta}l 1 wgather station, °T‘e eyery 5 WeatAher $80,000.00 1 $80,000.00
miles with fiber communications Station
Not enough video surveillance to monitor traffic Install 2 CCTV cameras at major
enough video su ( rat Medium intersections and state highways with cctv $24,000.00 2 $48,000.00
conditions, incidents, and construction activities . Co2
fiber communications
Lack of synchronization of traffic signals and A
strategies beyond TOD plans Low No deployment identified
Corridor Total: $173,000.00
Not enough real-time information (traffic Install 11 radar and 4 DMS at major Radar $15,000.00 11 $165,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers fiber communications Arterial DMS  $159,000.00 4 $636,000.00
Not enough real-time weather and pavement data High Instal_l 2 we_ath_er stations, one every 5 Weat_her $80,000.00 2 $160,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install fiber from Ft. Lupton Fiber $235,000.00 23.6 $5,546,000.00
Not enough video surveillance to monitor traffic Install 8 CCTV cameras at major
ernougn vic 3 . Medium intersections and State Highways with CCTv $24,000.00 8 $192,000.00
conditions, incidents, and construction activities N S
fiber communications
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system  9MWay-Rail 00 050 09 1 $80,000.00
Safety System ’ ’
Lack of synchronization of traffic signals and
strategies beyond TOD plans Low Develop IMP from Ft. Lupton to Greeley IMP $11,000.00 23.6 $260,000.00
Corridor Total: $7,039,000.00
Not enough real-time information (traffic Install 3 radar and 1 DMS at major Radar $15,000.00 3 $45,000.00
conditions, incidents, & construction) provided to High intersections and state highways with
travelers fiber communications Arterial DMS  $159,000.00 1 $159,000.00
Not enough real-time weather and pavement data High Install 2 weather stations, one every 20 Weather g, 5 5 2 $160,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install fier frosr?airi?iy to Wyoming Fiber $235,000.00 44.3 $10,411,000.00
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System ' '
Not enough video surveillance to monitor traffic Install 3 CCTV cameras at major
co nditionsg incidents. and construction activities Medium intersections and state highways with CCTV $24,000.00 3 $72,000.00
’ ' fiber communications
Corridor Total: ~ $10,927,000.00
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conditions, incidents, & construction) provided to High state highways with wireless Radar $15,000.00 1 $15,000.00
travelers communications
. . Install 2 weather stations, one every 10 Weather
Not enough real-time weather and pavement data High miles with wireless communications Station $80,000.00 2 $160,000.00
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System ' '
Not enough video surveillance to monitor traffic Medium Insat:le :t;ig:;?/ :vtvl: ?35.1?3'.?2?355"5 cctv $24,000.00 1 $24,000.00
conditions, incidents, and construction activities ghways R B
communications
Corridor Total: $279,000.00
Not enough real-time information (traffic Install 3 radar at major intersections and
conditions, incidents, & construction) provided to High state highways with wireless Radar $15,000.00 3 $45,000.00
travelers communications
. . Install 2 weather stations, one every 10 Weather
Not enough real-time weather and pavement data High miles with wireless communications Station $80,000.00 2 $160,000.00
Not enough video surveillance to monitor traffic Install 2 CCTV cameras at major
o g - 3 L Medium intersections and state highways with CCTV $24,000.00 2 $48,000.00
conditions, incidents, and construction activities . LY
wireless communications
Corridor Total: $253,000.00
Radar $15,000.00 6 $90,000.00
Install 6 radar, 4 ATR, and 6 DMS at
Not enough real-time traveler information High major intersections and state highways ATR $15,000.00 4 $60,000.00
with fiber communications
Arterial DMS  $159,000.00 6 $954,000.00
Not enough real-time weather and pavement data High Instal] 6 wgathgr stations, qne gvery 5 WeatAher $80,000.00 6 $480,000.00
miles with fiber communications Station
Lack of means to miigate freeway/arterial High Install signals on fiber and TRC ~ Interconnect  $15,000.00 28 $420,000.00
congestion
Lack of communications infrastructure High Install fiber from Fg‘;‘h'"s Parkway to |- Fiber $235,000.00 17.9 $4,207,000.00
Not enough video surveillance to monitor traffic Install 6 CCTV cameras at major
enough vid N L Medium intersections and State Highways with CCTV $24,000.00 6 $144,000.00
conditions, incidents, and construction activities ) S
fiber communications
Lack of weather (high winds, flooding, icing) event Medium Install 1 Flood Warning System 1009 Waming 29 650,00 1 $159,000.00
mitigation System
Corridor Total: $6,514,000.00
Not enough real-time information (traffic Install 5 radars at major intersections
conditions, incidents, & construction) provided to High and state highways with wireless Radar $15,000.00 5 $75,000.00
travelers communications
Not enough real-time weather and pavement data High Instlall 5 weathgr stations, one every 10 WeaEher $80,000.00 5 $400,000.00
miles with wireless communications Station
. . y . Install 5 CCTV cameras at major
Not enough video surveillance to monitor tratfic Medium intersections and state highways with ccTv $24,000.00 5 $120,000.00
conditions, incidents, and construction activities y I
wireless communications
Poorly managed highway rail crossings Medium Install 4 Highway-Rail safety systems Highway-Rail $80,000.00 4 $320,000.00
ly ged highway ng: ighway- y sy Safety System e B
Corridor Total: $915,000.00

COLORADO
Department of Transportation

e

NAV)&Y

Trusted Navigators in Innovation & Technology




Region 4 ITS Plan: Update to the 2011 Plan

June 2020

COLORADO
Department of Transportation

e

Not enough real-time information (traffic Install 3 radar at major intersections and
conditions, incidents, & construction) provided to High state highways with wireless Radar $15,000.00 3 $45,000.00
travelers communications
Not enough real-time weather and pavement data High Install 3 weather stations, one every 10 Weather o) 5 3 $240,000.00
miles with wireless communications Station
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System B B
Not enough video surveillance to monitor traffic . . Install_3 ccrv cameras at major_
s Lo ) L Medium intersections and state highways with CCTV $24,000.00 3 $72,000.00
conditions, incidents, and construction activities . S
wireless communications
Lack of weather (high winds, flooding, icing) event " . Flood Warning
mitigation Medium Install 1 Flood Warning System System $159,000.00 1 $159,000.00
Corridor Total: $596,000.00
Radar $15,000.00 2 $30,000.00
Install 2 radar, 2 ATR, and 2 VMS at
Not enough real-time traveler information High major intersections and state highways ATR $15,000.00 2 $30,000.00
with fiber communications
Arterial DMS  $159,000.00 2 $318,000.00
Not enough real-time weather and pavement data High Instal_l 2 we_ath_er stations, one every 5 Weat_her $80,000.00 2 $160,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install Fiber from US-36 to SH-119 Fiber $235,000.00 3.7 $870,000.00
Not enough video surveillance to monitor traffic . . Installl2 ccrv cameras at majorl
s L N " Medium intersections and State Highways with CCTV $24,000.00 2 $48,000.00
conditions, incidents, and construction activities ) Co
fiber communications
Lack of weather (high winds, flooding, icing) event " . Flood Warning
mitigation Medium Install 1 Flood Warning System System $159,000.00 1 $159,000.00
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System ' '
Corridor Total: $1,695,000.00
Not enough real-time information (traffic Install 4 radar at major intersections and
conditions, incidents, & construction) provided to High state highways with fiber Radar $15,000.00 4 $60,000.00
travelers communications
Not enough real-time weather and pavement data High Instal_l 4 wgath_er stations, one every 5 Weat_her $80,000.00 4 $320,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install fiber mn::dltdss_bselr’tween Us-287 Fiber $235,000.00 18.4 $4,324,000.00
Not enough video surveillance to monitor traffic . . Installf' cerv cameras at majorA
s Lo N L Medium intersections and state highways with CCTV $24,000.00 4 $96,000.00
conditions, incidents, and construction activities N C
fiber communications
Lack of weather (high winds, flooding, icing) event Medium Install 1 Flood Warning System 1203 WaMING o159 000,00 1 $159,000.00
mitigation System
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System ' '
Corridor Total:  $5,039,000.00
Radar $15,000.00 34 $510,000.00
Not enough real-time information (traffic Install 34 radar, 3 ATR, and 5 DMS at
conditions, incidents, & construction) provided to High major intersections and State Highways ATR $15,000.00 3 $45,000.00
travelers with fiber communications
Arterial DMS  $159,000.00 5 $795,000.00
. " Install 5 weather stations, one every 10 Weather
Not enough real-time weather and pavement data High miles with fiber communications Station $80,000.00 5 $400,000.00
Lack of communications infrastructure High Install fioer frog ?g:ﬁ;‘t boundary to Fiber $235,000.00 41.8 $9,823,000.00
Not enough video surveillance to monitor traffic Install 33 CCTV cameras at major
co nditiorsg incidents. and construction activities Medium intersections and State Highways with CCTV $24,000.00 33 $792,000.00
: ' fiber communications.
Lack of weather (high winds, flooding, icing) event o . oy Install 2 Ice Warning Systems lce Waming 1411 490,00 2 $222,000.00
mitigation System
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system  19MWay-Rail - qg 556 5o 1 $80,000.00
Safety System ' ’
Lack of synchronization of traffic signals and . .
strategies beyond TOD plans Low No deployment identified
Corridor Total: ~ $12,667,000.00
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conditions, incidents, & construction) provided to High No deployment indentified
travelers
Corridor Total: $0.00
Not enough real-time weather and pavement data High No deployment |dent|f!ed (2 existing
weather stations)
Lack of communications infrastructure High No deployment identified
Not enough video surveillance to monitor traffic Install 1 CCTV camera at major
o 9 Lo ) L Medium intersections and state highways with CCTV $24,000.00 1 $24,000.00
conditions, incidents, and construction activities y 2
wireless communications
Corridor Total: $24,000.00
Radar $15,000.00 8 $120,000.00
Not enough real-time information (traffic Install 8 radar, 3 ATR, and 4 DMS at
conditions, incidents, & construction) provided to High major intersections and state highways ATR $15,000.00 3 $45,000.00
travelers with fiber communications
Arterial DMS  $159,000.00 4 $636,000.00
Not enough real-time weather and pavement data High Instal_l 3 we_ath_er stations, one every 5 Weat_her $80,000.00 3 $240,000.00
miles with fiber communications Station
Lack of communications infrastructure High Install fiber from US-287 to US-85 Fiber $235,000.00 20.2 $4,747,000.00
Not enough video surveillance to monitor traffic Install 8 CCTV cameras at major
. 9 Lo ) . Medium intersections and state highways with CCTV $24,000.00 8 $192,000.00
conditions, incidents, and construction activities ) C
fiber communications
Corridor Total: ~ $5,980,000.00
Radar $15,000.00 8 $120,000.00
Not enough real-time information (traffic Install 8 radar, 3 ATR, and 4 DMS at
conditions, incidents, & construction) provided to High major intersections and state highways ATR $15,000.00 3 $45,000.00
travelers with wireless communications
Arterial DMS  $159,000.00 4 $636,000.00
Not enough real-time weather and pavement data High InStE.i" s vx{eath_er stations, one every 10 Weat_her $80,000.00 3 $240,000.00
miles with wireless communications Station
Not enough video surveillance to monitor traffic Install 8 CCTV cameras at major
. 9 Lo ) . Medium intersections and state highways with CCTV $24,000.00 8 $192,000.00
conditions, incidents, and construction activities ) 3
fiber communications
Lack of weather (high winds, flooding, icing) event . . Flood Warning
mitigation Medium Install Flood Warning System System $159,000.00 1 $159,000.00
Poorly managed highway rail crossings Medium Install 1 Highway-Rail safety system Highway-Rail $80,000.00 1 $80,000.00
Safety System ! !
Corridor Total: ~ $1,472,000.00
Radar $15,000.00 2 $30,000.00
Install 2 radar, 4 ATR, and DMS at
Not enough real-time weather and pavement data High major intersections and state highways ATR $15,000.00 4 $60,000.00
with wireless communications
Arterial DMS  $159,000.00 1 $159,000.00
Not enough video surveillance to monitor traffic Install 1 CCTV at major intersections
enough ic N L Medium and state highways with wireless CCTV $24,000.00 1 $24,000.00
conditions, incidents, and construction activities -
communications
Corridor Total: $273,000.00
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