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Kate Brown, Governor 355 CapitOI St NE
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DATE: November 9, 2021

TO: Oregon Transportation Commission
W;a s

FROM: Kristopher W. Strickler
Director

SUBJECT: Consent Item 09 — Approve amending the Oregon Highway Plan (OHP) to adopt the
US97 Parkway Facility Plan.

Requested Action:
Approve amending the Oregon Highway Plan (OHP) to adopt the US97 Parkway Facility Plan along
with associated Alternative Mobility Targets, and Findings of Consistency.

Background:
The Bend Metropolitan Planning Organization (BMPO) completed an update to the regional long-

range transportation plan in 2014, which identified future traffic congestion on US97 through Bend
and predicted that US97 is unlikely to meet mobility targets in the future. US97 serves a significant
volume of freight, regional, local, and recreational traffic. Adding traditional lane capacity is not
feasible due to financial and physical constraints, and is incompatible with the City of Bend’s
economic, land use, and livability goals, which form the basis for Alternative Mobility Targets
(AMTs) in the City of Bend’s Transportation System Plan (TSP).

The US97 Parkway Facility Plan (Plan) was developed to support improving and sustaining Safety,
Mobility, Active Transportation, and Transit use on the US97 Parkway within the City of Bend
between Clausen Road and Baker Road. The Plan culminates in an investment strategy, which further
prioritizes investments based on technical analysis and the evaluation scoring, the interrelationship
with other projects, the degree of the need and the type of solution, and opportunities for funding. It
also recommends a list of specific Roadway, Active Transportation, Safety Intelligent Transportation
System (ITS), and Operations investments to maintain mobility and safety for the next 20-years.

The Plan was developed in coordination with the development of a full Update to the City of Bend
(TSP), and included substantial, well-coordinated, and ongoing opportunities for public involvement.

The Plan’s Findings have been reviewed by the Oregon Department of Justice and demonstrate both
compliance and consistency with all relevant State rules and regulations, and consistency with all
applicable local plans.
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Alternative Mobility Targets: The OHP establishes mobility targets for State highways. In cases
where a project cannot meet the existing OHP mobility targets, OHP Policy 1F.3 provides the option
for the Oregon Transportation Commission to adopt Alternative Mobility Targets as an amendment to
the OHP. Alternative Mobility Targets are recommended for adoption at all interchange ramp
terminals of the Parkway section of US97 in Bend, as well as parallel portions of US20 (3™ Street),
between Empire Avenue and Revere, and Empire Avenue, between US20 and US97. See attached
Region 4 staff report.

Options: With approval, ODOT will amend the OHP to include the US97 Parkway Facility Plan and
Alternative Mobility Targets. Without approval, the list of investments contained in the Plan could be
delayed or deemed ineligible for funding, as they may not be consistent with the OHP, which could
result in negative implications for safety, mobility, and future land development within the City of
Bend.

Applicable Rules and Regulations; Transportation Planning Rule (OAR 660-012-0015), State
Agency Coordination (OAR 731-015-0065)

View the plan online, please note the plan is 72 pages:
https://www.oregon.gov/odot/Projects/Project%20Documents/Revised%20US97%20Parkway%20Faci
lity%20Plan_FINAL.pdf

Attachments:
e Attachment 1 - Vicinity Map, Location Map, and Feature Map
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1.0 BACKGROUND AND INTRODUCTION

1.1 STUDY BACKGROUND AND PURPOSE

The Bend Metropolitan Planning Organization (BMPO) completed an update to the regional long-range
transportation plan in 2014, which identified future traffic congestion on US 97 through Bend and predicts
that US 97 is unlikely to meet mobility targets in the future. US 97 serves a significant volume of freight,
regional, local, and recreational traffic. Adding traditional lane capacity is unlikely due to financial and
physical constraints, and is incompatible with the City of Bend’s economic, land use, and livability goals,
which form the basis for alternative mobility targets (AMTs) in the City of Bend’s Transportation System Plan
(TSP).

The US 97 Parkway Plan is a multi-phase planning process to improve safety, mobility, and active
transportation and transit use on the US 97 Parkway between Tumalo Road and Baker Road, most of which is
within the Bend, Oregon. The first phase focused on developing goals and objectives and understanding
existing conditions and plans.

The second phase commenced with the development of a project vision and analysis of future conditions.
Alternatives were then developed to address the identified needs and evaluated against project goals,
objectives and criteria. The final task leading up to this facility plan was the investment strategy, which
further prioritized projects based on technical analysis and the evaluation scoring, the interrelationship with
other projects, the severity of the need and the type of solution, and opportunities for funding.

1.2 PROJECT PHASING

The project took place in two phases:

e Phase 1 included a summary of existing plans and agreements, existing conditions analysis, future traffic
forecast and future conditions analysis, and description of preliminary alternatives.

e Phase 2 included two levels of alternatives analysis: the investment strategy and the facility plan. Phase 2
had a larger budget that allowed for the kind of detailed travel analysis that was needed for public
involvement, among other things. Some Phase 1 memos were updated with additional information in
Phase 2.

13 PROJECT AREA AND STUDY AREAS
The project area follows the US 97 corridor between the northern terminus at Bend’s northern city limits at
Clausen Road and the southern terminus at Baker Road.

The project area is divided into three subareas, or “study areas,” for reporting outcomes of projects that are
not corridor-wide. Figure 1 shows the north, central, and south study areas. The north study area (shown in
green) is between the project’s northern terminus at Bend’s northern city limits at Clausen Road and Empire
Avenue. The central study area (shown in orange) is between Empire Avenue and Reed Market Road. The
south study area (shown in blue) is between Reed Market Road and the project’s southern terminus at Baker
Road.

Revised Draft | February 26, 2021 Page 1
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1.4 THE US 97 PARKWAY PLAN

The US 97 Parkway Plan summarizes and attaches all study technical memorandums and the investment
strategy into a single document. While this plan includes efforts from Phase 1, it focuses primarily on Phase 2
of the project.

This plan is to be adopted as a facility plan by the Oregon Transportation Commission (OTC). A facility plan is
a transportation plan for a facility such as a highway corridor or an airport master plan, and can be
multimodal or focus on one transportation mode. Facility plans determine the function as well as existing and
future needs for a transportation facility, and include strategies for managing the existing transportation
facilities and for improving the facilities to keep them operating at acceptable levels for twenty years. Facility
plans further refine policies and investment priorities identified in the OTP and mode and topic plans.
Findings of compatibility with city and county comprehensive plans, compliance with applicable statewide
planning goals, and consistency with statewide plans and plans adopted by the OTC are attached to this plan
as Attachment B.

2.0 PUBLIC INVOLVEMENT AND LOCAL GOVERNMENT PARTICIPATION

21 PROJECT ADVISORY AND DECISION-MAKING STRUCTURE

Project Management Team

The project was overseen by a Project Management Team (PMT) that included the sponsoring agency
(ODQT), the BMPO, the City of Bend, and the project consultant team. The PMT used the existing BPMO
Technical Advisory (TAC) and BMPO Policy Board (the Policy Board) as committees throughout both phases of
the project. These committees were intended to represent a range of community and agency interests
related to the project.

BMPO Technical Advisory Committee

The TAC was charged with reviewing project materials for technical accuracy, providing feedback to the PMT,
and recommending policy actions to the Policy Board. The TAC comprises professional staff members, staff
from local governments, area and regional transportation agencies and other public agencies.

BMPO Policy Board

The Policy Board was ultimately responsible for decision-making guidance on project outcomes,
recommendations to ODOT (as sponsor), and for making any applicable adoptions to the Metropolitan
Transportation Plan (MTP). The Policy Board adopted the facility plan as a component of the MTP. The plan
establishes MTP policy and project priorities.

Oregon Transportation Commission

The OTC will meet to consider adoption of the final US 97 Parkway Facility Plan as a component of the
Oregon Highway Plan. Adoption by the OTC establishes policies and priorities for the corridor that guide
management of the facility by ODOT and local governments.

Revised Draft | February 26, 2021 Page 3
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Bicycle and Pedestrian Working Group

A Bicycle and Pedestrian Working Group comprising ODOT and City of Bend staff provided supplemental
analysis focused on the need for more high-quality crossing opportunities along US 97 for people walking and
biking.

Joint TAC and Policy Board Meetings
The following five 2-hour meetings including TAC and Policy Board members took place during Phase 2:

e November 29, 2018
e March 11, 2019

e November 19, 2019
e April 20, 2020

e August 13,2020

Sounding Board

The PMT recommended, and the Policy Board approved, membership for a Sounding Board that provided
project and process feedback to the Policy Board. The group met twice during Phase 2. Membership includes
representatives from neighborhood associations, the Chamber of Commerce and local business groups,
economic development groups, the freight industry, environmental justice and community organizations, and
advocates for local tourism.

2.2 PUBLIC INVOLVEMENT OPPORTUNITIES

Visioning Process

A visioning process took place in fall 2018, which included a visioning workshop during the Policy Board and
TAC joint meeting. The vision was shaped by feedback from the Policy Board, the TAC, and the project
Sounding Board, as well as an online open house that elicited information and feedback from the larger Bend
community.

The vision statement adopted by the Policy Board in December 2018 states the following:

In 2040, the Parkway is a key part of the larger US 97 highway corridor, which has a
primary function of providing safe and reliable travel between communities and
connections to recreation areas and economic centers with minimal interruptions,
including travel to and from Bend as a major regional destination given its many
major employment and commercial areas. The Parkway continues to support
statewide, regional, and local interests as a critical asset in support of communities
and economies, relative to the hierarchy of US 97’s national, statewide, and regional
designations.

Major elements, which are more fully detailed in the adopted document, include the following:

e US 97 Bend Parkway is part of a significant statewide route.

e US 97 Bend Parkway is a significant local route.

Revised Draft | February 26, 2021 Page 4
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e US 97 Bend Parkway is facilitating through travel.

e The US 97 Bend Parkway is fully integrated into the overall Bend multimodal transportation system with
strategic on-/off-ramps, overcrossings/undercrossings, and a strong parallel system that accommodates
the community’s transportation needs.

e Local traffic growth is primarily accommodated on the local roadway system.
e The US 97 Bend Parkway corridor is safer for all users and more efficient due to access changes.
e The US 97 Bend Parkway corridor is part of a transportation system that supports active transportation

modes such as walking, biking and taking public transportation.

Evaluation of Projects

A joint meeting of the Policy Board and the TAC was convened in spring 2019 to review and provide input to
the First Level Alternatives Evaluation. Another joint meeting was held on November 19, 2019, regarding the
Second Level Alternatives Evaluation. At that meeting, members heard presentations on both the Second
Level Alternatives Evaluation and the Murphy Road/Powers Road Improvement Concepts.

The Policy Board and TAC members expressed a variety of questions and comments following the
presentation by project staff and consultants. Areas of emphasis for the Policy Board and TAC included the
following:

e Impacts of potential right-in-right-out (RIRO) closures and whether right-ins and right-outs could be
evaluated separately

e Coordination of US 97 Parkway Plan recommendations with projects already included in the Bend’s
Capital Improvement Plan

e Distance between active transportation crossings of the Parkway

A public outreach update to the Policy Board and TAC members discussed strategies used to obtain input on
vision and needs, results of Bend’s demographic profile, and outreach contacts.

The second meeting of the Sounding Board was held on November 20, 2019. At that meeting, the group
reviewed the alternatives evaluation and provided input on the investment strategy. Feedback included the
following:

e Questions regarding the RIRO recommendations and potential cumulative impacts of widespread RIRO
closure
e Concerns about whether ramp meters would lead to queuing and gridlock on city streets

e Interest in coordination of US 97 Parkway Plan improvements with Bend TSP projects

Online Open House
An online open house was hosted to share information about possible solutions and gather feedback from
the general public. The online open house differed from a conventional survey in that it contained more
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details, images, and links to other information intended to help create informed feedback. Survey details and
results are outlined in the US 97 Parkway Phase 2: Online Open House Survey Summary.!

A Title VIl report and demographic analysis did not identify a prominent Title VI population but did
recommend additional focus on reaching low-income populations based on their lower participation in a
2018 online survey. During the outreach period, the project team provided project information to local food
pantries and social service organizations and hosted two tabling events at discount grocery stores where they
engaged with 90 shoppers and referred them to the online survey.

The online survey was available from November 26 to December 15, 2019, and received 1,122 responses,
including 455 long-form open-ended comments. Emails and handwritten letters received during the survey
period were incorporated into the summary.

The first 13 questions were multiple choice and asked respondents about the relative urgency of proposed
solutions and strategies to problems on the US 97 Parkway, selecting from “Very urgent,” “Somewhat

”n u

urgent,” “Less urgent,” “Not needed,” “I have concerns,” or “Not sure.” These rating options were selected to
help ODOT prioritize timing of future investments and to identify the need for further refinement or

clarification.

Question 14 asked the open-ended question: “Is there anything else you want to tell us about the project or
the proposed solutions? (Please explain below.)” Congestion was the most commonly identified general
problem (61 individuals), followed by Safety (33), Speed (18), and Traffic Signals (19). The most common
comment was keeping RIRO exits open (104), followed by adding new ramps or merge lanes (47) and better
enforcing the speed limit on the Parkway (36). The most popular locations mentioned were Hawthorne
Avenue (106), Lafayette Avenue (90), Reed Market Road (46), Empire Avenue (33), Murphy Road (30), and
Powers Road (29).

Respondents were asked questions on their demographics and usage of the Parkway. More specifically, these
were questions of zip code, modes of transportation used in general and on the Parkway, frequency of
Parkway usage, age, gender, household income, race/ethnicity, and languages spoken at home. Most of the
collected feedback came from Bend residents (88 percent) who use the Parkway once a week or more

(87 percent) with 30 percent saying that they live or work adjacent to the Parkway. While 87 percent of
respondents said that they usually get around by driving a car, roughly 25 percent said that they also usually
bike or walk.

Most respondents identified as white/Caucasian (95 percent), which is overrepresented compared to 2016
census data (86 percent). Despite additional efforts to engage lower-income groups, this survey had a slightly
lower response rate than the 2018 survey among respondents who reported earning under the Bend median
income (14 percent vs. 16 percent) while participation from respondents earning $100,000 or more increased
slightly. Compared with the 2018 survey, respondents over 65 years old were significantly overrepresented,
constituting over one-third of all respondents (twice the actual 65+ population). Respondents identifying as
male were also overrepresented by about 8 percent, outnumbering female respondents by 13 percent.

1 US 97 Parkway Phase 2: Online Open House Summary DRAFT, January 2020
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The qualitative feedback from the public about the urgency of the needs and concerns about solutions was
used along with the results of the technical work to inform the timing of the need and next steps for
implementation as part of the investment strategy. The prioritization process and criteria are described in
more detail in the next chapter.

3.0 EXISTING CONDITIONS

3.1 SUMMARIES OF EXISTING PLANS AND AGREEMENTS

Summaries of existing plans and agreements were produced in Phase 1 and Phase 2 as Technical
Memorandum #1.% 3 The Phase 1 Summary of Existing Plans & Agreements report provides an extensive
overview of key plans, studies, and management agreements that influence the Parkway Plan study area. The
Phase 2 Summary of Existing Plans & Agreements report overviews five additional studies that were not
included in the Phase 1 report but were relevant to the Parkway Plan. The Findings attachment to this Facility
Plan outlines how the Parkway Plan is compatible and consistent with existing plans and complies with
applicable statewide planning goals.

3.2 EXISTING TRANSPORTATION FACILITIES

Analysis of existing transportation facilities in Technical Memorandum #2# examined typical cross section,
access management standards and access spacing, shoulder widths, and the transit system. The following key
findings are in that memorandum:

e US 97 through the study corridor is classified as a Statewide Highway and has been designated as a part
of the national highway system, a federally designated truck route, a state freight route and reduction
review route, and an expressway. The segment south of Robal Road to south of the Murphy Road
interchange has also been designated as a bypass.

e Sidewalk coverage is sparse, but bicycle facilities are present along most of the corridor.
e Speed limits range between 45 and 65 mph.

e The northbound and southbound travel lanes are physically separated through most of the study
corridor. The approximately 3.4-mile segment of highway between Tumalo Place and Grandview Drive
includes only a striped median of about 10 feet in width.

e From Empire Avenue to Reed Market Road, the average interchange spacing is approximately 1 mile,
which is significantly less than ODOT’s 1.9-mile interchange spacing standard for urban expressways.

e Approximately two-thirds of the highway corridor has substandard shoulder widths.

2 US 97 Parkway Plan Phase 1: Technical Memorandum #1, Summary of Existing Plans and Agreements, March 3,
2017

3 US 97 Parkway Plan Phase 2: Technical Memorandum #1, Summary of Existing Plans and Agreements, June 19,
2018

4US 97 Parkway Plan Phase 2: Technical Memorandum #2, Existing Conditions, December 13, 2017
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e Approximately 30 regional transit buses travel along US 97 every weekday.

3.3 TRAFFIC VOLUME

Analysis of existing traffic volume characteristics examined seasonal variability, peak-hour traffic volumes,
and regional travel patterns. The methodical approach to this analysis and other analyses is described in
detail in the Methodology Memorandum.>

Seasonal Variability

The 30t™ highest annual hour traffic volumes (30 HV) were used for analysis. Four automatic traffic recorder
stations (ATRs) within the project area collected traffic volume data continuously throughout the year and
revealed key trends pertaining to traffic composition and seasonal trends. As shown in Figure 2, all four ATRs
show increased traffic volumes during summer months. Traffic volumes in the southern half of the corridor
have more seasonal variability with a steeper increase in traffic during the summer, which may indicate a
higher proportion of recreational traffic compared to the more commuter-oriented traffic profile in the north
half of the corridor.

Figure 2: US 97 ATR Average Weekday Traffic Seasonal Trends through Bend
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Average Weekday Traffic Volume Profile

Changes in traffic volumes on US 97 throughout an average weekday were studied by creating a daily traffic
volume profile using 24-hour counts collected in April 2017 at the following four locations representing the
north, central, and south study areas:

e North of Clausen Road (north study area)
e Between Butler Market Road and Empire Avenue (central study area)
e Between Reed Market Road and Truman Avenue (central study area)

5 US 97 Parkway Plan Phase 2: Methodology Memorandum, July 17, 2018
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e Between Knott Road and China Hat Road (south study area)

As shown in Figure 3, traffic peaks sharply in the morning around 7:00 AM, decreases until about 10:00 AM,
then gradually increases and peaks again at around 5:00 p.m. The PM peak traffic volumes are greater than
AM peak-hour volumes for the entire corridor and for each study area.

Figure 3: Average Weekday Traffic Volume Profile by Study Area
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Peak-Hour Traffic Volumes

Motor vehicle turning movement counts were collected at each of the 29 intersections flagged as safety
focus areas during the weekday evening peak period (4:00 p.m. to 6:00 p.m.). All traffic counts were collected
in the same week. The peak hour of traffic occurs from about 4:30 p.m. to 5:30 p.m.

Average daily traffic volumes range from nearly 49,000 vehicles per day in the central study area to about
19,000 vehicles per day in the south study area. Heavy vehicle percentages vary only slightly and average
around 9 percent.

Regional Travel Patterns

An analysis was performed to determine what percentage of trips using US 97 originate and terminate locally
and regionally. The 2010 Bend-Redmond travel demand model was used to estimate the distribution of trips
using US 97 at four locations along the corridor. Table 1 breaks down the corridor usage by trips that begin
and end in Bend, trips that either begin or end in Bend, and trips that begin and end outside of Bend.

Table 1: US 97 Corridor Travel Patterns
LOCATION BEGIN;\;‘I‘)DEND IN BEGINBOEEDEND IN BEGIN ANgIIEEI?II)) OUTSIDE

US 97/Bend Parkway Southbound

South of US 20 Interchange 40% 50% 10%
South of Revere Ave Interchange 53% 38% 9%
South of Truman Ave 54% 37% 9%
South of Badger Rd 21% 60% 19%
US 97/Bend Parkway Northbound

South of US 20 Interchange 21% 65% 8%
South of Revere Ave Interchange 55% 36% 9%
South of Truman Ave 52% 36% 12%
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South of Badger Rd 21% 59% 20% |
On average, 40 percent of trips on US 97 in Bend are local trips within Bend and 50 percent of trips using

US 97 have either an origin or destination in Bend. On average, only 10 percent of trips on US 97 are through
trips that start and end outside of Bend. Thus, vehicles on US 97 exit and enter the Parkway frequently
throughout the corridor to complete local trips.

3.4 MULTIMODAL ANALYSIS
Analysis of existing multimodal conditions examined pedestrian crossings, bicycle and pedestrian spacing,
bicycle facilities, and level of traffic stress (LTS) assessment for both bicyclists and pedestrians.

Pedestrian Crossings

The following four at-grade crossings of the Parkway were analyzed using the National Cooperative Highway
Research Program (NCHRP) Report 562, “Improving Pedestrian Safety at Unsignalized Crossings”:®
e Reed lLane

e Powers Road

e Badger Road

e Pinebrook Boulevard

NCHRP Report 562 grouped pedestrian crossing treatments into three categories: passive (e.g., a crosswalk);
enhanced/active (vehicles are warned but not required to stop, often with a flashing yellow light), and; red
signal or beacon (vehicles are required to stop, often with a red light).

The crossings at Reed Lane, Badger Road, and Pinebrook Boulevard are currently controlled by rectangular
rapid flashing beacons, which are categorized as active. The crossing at Powers Road is signal-controlled and
thus categorized as a signal treatment. The inputs for this analysis included major road volume, posted speed
limit, crossing distance, and pedestrian volume.

The at-grade pedestrian crossings at Reed Lane, Badger Road, and Pinebrook Boulevard appear to be
appropriately controlled (rectangular rapid flashing beacons) for the low measured pedestrian demand.
However, if even a modest increase in pedestrian demand were realized, a higher level of protection would
be warranted, such as a signal or beacon with red indication. Despite the NCHRP report recommendation, the
enhanced crossing treatments may not be safe enough in the long term. Therefore, these existing pedestrian
crossings should be considered as candidates for grade separation. Since one of the project goals is to
“Facilitate the use of multimodal travel options,” this should be considered in the future.

Bicycle and Pedestrian Spacing

An analysis of spacing between bicycle and pedestrian crossings in the project area showed that spacing
distances range from 900 to 4,500 feet, with an average of 2,000 feet. Crossings in the north study area are
most widely spaced. From Cooley Road to Empire Avenue, east-west access is further limited by the railroad
tracks that run parallel and adjacent to the highway. Other constraints such as existing development and

5 NCHRP Report 562: “Improving Pedestrian Safety at Unsignalized Crossings,” Transportation Research Board,
2006
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topography further limit east-west access along the corridor. From Butler Market Road to Murphy Road,
where crossing demand is likely highest, the average distance between crossings is approximately 1,650 feet
(about 1/3 mile). In urban areas, the desired spacing for pedestrian and bicycle access commonly ranges from
500 to 800 feet where practical.

Bicycle Facilities

US 97 includes a bike lane in each direction from the Murphy Road interchange to the northern urban growth
boundary. The bike lanes are demarcated with standard bike lane striping (6-inch shoulder stripe plus bike
symbol stencil) and colored pavement and have typical widths of 5 to 6 feet.

The north and central segments of the study corridor contain multiple interchanges. Bulb-outs with bicycle
signage are used at some locations to align bicycles for optimal visibility at off-ramp crossings. Note that
there are no bulb-outs at the southbound Revere Avenue, southbound/northbound Colorado Avenue, and
southbound Reed Market Road off-ramps. Bicycles are required to yield to motor vehicles at all ramp
crossings.

The quality of bicycle facilities was evaluated both qualitatively and quantitatively. The following field
observations related to biking comfort and safety were made by a moderately experienced cyclist. Key
findings for further consideration include the following:

e Bicycle ramp crossing are difficult to safely complete, especially at off-ramps where exiting vehicles can
be difficult to recognize from through vehicles due to late activation of turn signals.

e For northbound cyclists, the crossing at the northbound US 20 to Sisters loop ramp has limited sight
distance.

e Both the bicycle and pedestrian facilities are affected by the heavy right-turn movements at the
intersection of Powers Road and the Parkway, as well as the associated jug-handle off- and on-ramps.

Based on the qualitative field observations, the cycling conditions along the US 97 study corridor could be
perceived as very stressful due to the multiple ramp crossings and proximity to higher speed vehicles.

Bicycle Level of Traffic Stress Assessment

A Bicycle LTS analysis was also conducted to characterize the bicycling experience on US 97. This
methodology broke road segments into four classifications for measuring the effects of traffic-based stress
on bicycle riders: Lowest (LTS 1), Low (LTS 2), Medium (LTS 3), or LTS 4 (High) where LTS 1 indicates the least
stressful environment and LTS 4 indicates the most stressful. The measure of traffic stress quantifies the
perceived safety issue of being in close proximity to vehicles, primarily considering the physical distance to
traffic and the speed of traffic. The methodology did not include explicit consideration of traffic volume
because it is assumed that the stress caused by proximity is present regardless of the amount of traffic. The
analysis included the mainline of the US 97 corridor as well as key crossing locations. The speed of adjacent
traffic was a major factor in this analysis, so corridors with posted speeds below 35 mph tend to have more
favorable ratings. Portions of US 97 currently have bike lanes, but the LTS is still very high because riders are
adjacent to high-speed traffic. Physical separation between people biking and motorized traffic would be
required to make US 97 a comfortable place to ride a bike.

Revised Draft | February 26, 2021 Page 11



US 97 Parkway Plan Phase 2: Facility Plan 7“

The Bicycle LTS analysis also considered the difficulty of crossing streets (at intersections between collectors
and arterials only). The crossing criteria included a number of motor vehicle travel lanes and speed of
motorized traffic. The intersections identified as having a medium level (highest identified) of stress for
bicyclists are located at unsignalized intersections. These intersections include the following:

e 3" Street and US 97 northbound ramp terminal
e Reed Market Road and US 97 northbound ramp terminal
e Baker Road and US 97 southbound ramp terminal

Pedestrian Level of Traffic Stress Assessment

A Pedestrian LTS assessment was completed for the US 97 mainline and key crossing locations to characterize
the quality of the pedestrian environment. The LTS experienced by pedestrians was assessed by considering
various roadway characteristics and applying a context-based, subjective stress rating of Lowest (LTS 1), Low
(LTS 2), Medium (LTS 3), or High (LTS 4) where LTS 1 indicates the least stressful environment and LTS 4
indicates the most stressful. The assessment methodology followed guidelines set forth by ODOT.

Roadway characteristics that were considered to affect the comfort and safety of pedestrian travel included
the presence and width of buffers from traffic (landscaped or others), the condition and width of sidewalks or
paths, lighting, number of travel lanes, and the speed of motorized traffic.

The entire corridor was rated Medium (LTS 3) to High (LTS 4). High stress environments are present where no
sidewalks exist or where sidewalks are curb-tight with no buffer from high-speed traffic. Where planter strips
were present, the pedestrian stress was reduced to Medium (LTS 3) because of the added buffer the planter
strips provide separating people walking from motor vehicles.

The Pedestrian LTS analysis also considered the difficulty of crossing streets (at intersections between
collectors and arterials only). Crossing characteristics that affect the comfort and safety of pedestrian travel
include the presence of a median (at least 6 feet wide), minimal Americans with Disabilities Act features,
lighting, pavement markings, number of travel lanes, motor vehicle volume and the speed of motorized
traffic. Unsignalized crossings of higher speed roadways (45 mph or greater) resulted in the LTS 4 (High).
These include the following:

e Empire Avenue and US 97 southbound ramp terminal
e 3" Street and US 97 northbound ramp terminal

e Baker Road and US 97 southbound ramp terminal

e Knott Road and US 97 northbound ramp terminal

3.5 SAFETY ANALYSIS

Analysis of existing safety conditions utilized crash calendars and patterns, crash-rate analysis, geometric
safety risk assessment, pedestrian and bicycle safety risk assessment, and a predictive method.

Crash data from 2011 to 2015 was obtained from ODOT’s Crash Analysis and Reporting Unit for study
segments and intersections and was supplemented by crash data from the City of Bend. Details on location,
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crash type, severity, and other crash characteristics were used to identify crash patterns. Critical crash rates
were calculated and used to flag intersections and segments along the corridor as safety focus locations.

Crash Calendar and Patterns

Crash calendars were developed to illustrate the pattern of crashes from 2011 to 2015, by month, day, and
periods within each day. Figure 4 shows these trends for total crashes. Two other calendars (not shown here)
display these trends for severity of crashes and for road conditions and selected causes, respectively.

Figure 4: Crash Calendar — Total Crashes
US 97 Parkway Volume Profile at Revere Ave, 2015
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The crash calendar for total crashes shows that most crashes occur in the 12:00 p.m. to 6:00 p.m. period,
which corresponds with the peak on the corridor volume histogram. Weekdays experience more crashes than
weekend days and the months of November and December experience significantly more crashes than the
other months.

Overall, approximately 58 percent of all crashes result in only property damage. Fridays have the greatest
number of property damage crashes, while midweek days like Monday, Tuesday, and Thursday tend to have
higher numbers of crashes that result in injuries.
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Per the crash calendar, most crashes for a road condition of either wet, snow, or ice occur in the months of
November, December, and February. These road condition crashes account for half of the total crashes
during those months.

Crashes with speed as a contributing cause most often occur in the winter months of February, November,
and December. This could indicate motorists driving too fast for conditions when the road is wet, snowy, or
icy. Conversely, the compliance-related crashes (failing to yield, disregarding traffic signal, passing stop sign)
are more spread out throughout the year and have their highest occurrence during summer months of June
and August, when the population may have a higher percentage of visitors unfamiliar with the roadways.

Over the study period of 2011-2015 there were two fatal crashes, five severe injury (level ‘A’) crashes, four
bicycle-involved crashes, and two pedestrian-involved crashes. There were 27 animal-related crashes and 26
alcohol-involved crashes out of a total of 689 crashes over the five-year period.

Crash-Rate Analysis

Crash-rate analysis was conducted for each study intersection and segment along the US 97 study corridor
and compared against respective statewide rates. Intersections and segments were flagged as safety focus
locations if observed crash rates surpassed the accepted rates described below.

Intersection Crash-Rate Analysis

The observed crash rate for intersections is a function of the number of crashes and the annual average daily
traffic (AADT). Each intersection was grouped into a reference population based on intersection control and
urban or rural area classification. The crash rates (per million entering vehicles) for each intersection were
compared to two different standards:

e Critical crash rate compares performance to other similar intersections being studied.
e 90™ percentile crash rate is based on similar intersections throughout the state.

Five intersections that had observed crash rates greater than either the critical or 90t percentile crash rate
were flagged as safety focus areas for further consideration.

The intersections at US 20/Butler Market Road and Bend Parkway northbound ramps/Revere Avenue had
crash rates only slightly greater than the critical crash rate, but still lower than the 90™ percentile crash rate.
In contrast, the intersections at Bend Parkway northbound ramps/Reed Market Road, Bend
Parkway/Pinebrook Boulevard, and US 97 southbound ramps/Baker Road had crash rates much greater than
the critical and 90 percentile crash rates. The intersection of Bend Parkway/Pinebrook Boulevard was
reconstructed to an unsignalized intersection allowing only right-in/right-out turning movements, which may
have mitigated the high crash rate. Although it was not flagged as a safety focus area, the intersection of

US 97 northbound ramps and Knott Road has a guardrail that drivers hit frequently while making a left turn
onto the northbound ramp, possibly due to a tight turning radius.

The excess proportion of specific crash types analysis examined the proportion of crash types (i.e., rear-end,
backing, angle, etc.) to determine if certain types of crashes are more prevalent at each intersection than
should be expected. Crash types with a crash rate at least 10 percent higher than the reference population
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were flagged as safety focus areas. Sixteen of the 29 study intersections were flagged, with rear-end and
turning crashes as the most commonly overrepresented crash types at study intersections

The Safety Priority Index System (SPIS) is a method developed by ODOT for identifying potential safety
problems on state highways. This method considers the rate, frequency, and severity of crashes to produce a
rating, with the highest rated sites statewide being considered for potential safety improvements. The 2015
SPIS ratings for US 97 were obtained from ODOT to screen for locations with SPIS ratings among the state’s
top 10 percent. Three study intersections on US 97 that had already been flagged in previously mentioned
analysis were flagged again. In total, 19 of the 29 study intersections were flagged as safety focus locations,
including the three top 10 percent SPIS sites at Cooley Road, Powers Road, and Pinebrook Boulevard (may
have been recently mitigated). Table 2 shows which study intersections were flagged as safety focus areas
and why.

Segment Crash-Rate Analysis

In addition to individual intersections, crash rates for segments of the US 97 study corridor were analyzed to
identify potential problem areas of the corridor. Along the study corridor, 13 segments and their crash rates
were obtained from the 2014 ODOT Crash Book. The average crash-rate experience between 2010 and 2014
was compared against the statewide average.

Two segments were flagged as safety focus areas for having five-year average observed crash rates that
exceeded the statewide average rate. These were City Limits to Robal Road and Powers Road to 3" Street
(now replaced by the Murphy Road interchange). It should be noted that both segments have at-grade
signalized intersections. A region-wide safety assessment was recently completed for the ODOT All Roads
Transportation Safety Program, which does not identify the US 97 study corridor as being among the top
safety concerns in Region 4 taken as a whole.

Crash maps were developed to show observed segment crash rates compared to statewide average crash
rates. Figure 5, Figure 6, and Figure 7 presents these maps. They also identify clusters of study intersections
(shown as “areas”), for which more detailed crash maps are provided in Technical Memorandum #2, Existing
Conditions These detailed maps show the number of crashes by severity and crash type trends for each
intersection, and whether the intersection is flagged as a safety focus area.

Bicycle and Pedestrian-Involved Crashes

Bicycle- and pedestrian-involved crashes along the corridor were mapped. Four crashes involved people on
bicycles and two crashes involved people walking. Pedestrian-involved crashes included one major injury on
US 97 just outside the northern city limits and one fatality at the intersection of Bend Parkway southbound
on-ramp/Division Street and 3™ Street. The severity of crashes involving people on bicycles ranged from
minor to major injury, with two crashes occurring at intersections in the central study area and two occurring
along US 97 in the south study area. Three of the bicycle and pedestrian crashes occurred when it was dark
and visibility was low. Only one crash occurred during cloudy weather, which indicates that weather generally
was not a significant factor in these crashes.
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Table 2: Study Intersections and those Flagged as Safety Focus Areas
REASON INTERSECTION WAS FLAGGED AS SAFETY FOCUS
AREA

High Overrepresentati
INT. Intersection on of a Crash Top 10% SPIS High Segment
NO. INTERSECTION NAME Crash Rate Type Site Crash Rate
1 US 97 and Tumalo PI Not Flagged
2 US 97 and Cooley Rd Rear-end X X
3 US 97 and Robal Rd Rear-end X
4 US 97 and Nels Anderson Pl Rear-end
5 Bend Pkwy SB On-Ramp and Empire Ave Turn
6 Bend Pkwy NB Ramps and Empire Ave Not Flagged
7 US 20 and Empire Ave Not Flagged
8 US 20 and Butler Market Rd X
9 Bend Pkwy SB Off-Ramp and Butler Market Rd Turn
10 Bend Pkwy NB On-Ramp and Butler Market Rd Not Flagged
11 Bend Pkwy SB On-Ramp/Division St and 3rd St Not Flagged
12 Bend Pkwy SB Ramps and Revere Ave Turn
13 Bend Pkwy NB Ramps and Revere Ave X Turn
14 Bend Pkwy and Lafayette Ave Rear-end
15 Bend Pkwy and Hawthorne Ave Rear-end
16 Bend Pkwy SB Ramps and Colorado Ave Angle and Turn
18 Bend Pkwy and Truman Ave Not Flagged
19 Bend Pkwy SB Ramps and Reed Market Rd Not Flagged
20 Bend Pkwy NB Ramps and Reed Market Rd X Angle and Turn
21 Bend Pkwy and Reed Ln Not Flagged
22 Bend Pkwy SB Ramps and Powers Rd Rear-end X
23 Bend Pkwy and Powers Rd Rear-end X X
24 Bend Pkwy NB Ramps and Powers Rd Turn X
25 Bend Pkwy and Badger Rd Rear-end X
26 Bend Pkwy and Pinebrook Blvd” X X X
27 | US 97 and Ponderosa St SS-0
28 US 97 SB Ramps and Baker Rd X
29 US 97 NB Ramps and Knott Rd Not Flagged

7 In 2015, this intersection was reconstructed to allow only right-in and right-out turning movements, which may
have mitigated the high crash rate.
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2010-2014 Parkway Segment Crash Rates — North Study Area
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Figure 6: 2010-2014 Parkway Segment Crash Rates — Central Study Area
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Figure 7: 2010-2014 Parkway Segment Crash Rates — South Study Area
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Geometric Safety Risk Assessment

Locations along the limited access Parkway segment of the corridor (US 20 to Murphy Road) were identified
where geometric conditions may represent safety risks due to limited lengths of acceleration or deceleration
lanes, which can affect the ability to safely enter or exit the highway. The identification of locations with
higher risk factors included a comparison of existing conditions to ODOT'’s design standards. The existing lane
lengths were compiled based on measurements from aerial photographs and were rounded to the nearest
25 feet.

Of the four locations where existing deceleration lane lengths are shorter than the standard at the posted
travel speed, two include the at-grade intersections with Powers Road. The at-grade intersections of
southbound US 97 to Lafayette Avenue and southbound US 97 to Hawthorne Avenue have deceleration lane
lengths that are sufficient at 45 mph, but not for 55 mph. The at-grade intersections of southbound US 97 to
Truman Avenue, southbound US 97 to Badger Road, northbound US 97 to Badger Road, and northbound

US 97 to Reed Lane do not have deceleration lanes.

Acceleration lanes are not frequently constructed for at-grade intersections and ODOT design standards are
not available for design speeds less than 50 mph. However, the difficulty of getting up to mainline speeds and
safely merging from at-grade intersections on the Parkway is a commonly expressed concern. Therefore,
existing at-grade intersections on the Parkway were compared against design standards for acceleration lane
lengths to show how long acceleration lanes should be if provided. If acceleration lanes were provided at at-
grade intersections to help merging traffic get up to speed, lengths up to 960 feet would be desired. Most
interchanges have adequate acceleration lane lengths with the exceptions of northbound US 97 at Division
Street, Colorado Avenue, and Revere Avenue.

Pedestrian and Bicycle Safety Risk Assessment

Locations along the corridor were identified where geometric conditions may represent safety risks to people
walking and biking. These locations include areas where people walking and biking experience high exposure
to high-speed traffic.

Most of the corridor was rated as having high exposure for pedestrians due to lack of sidewalks or other
pedestrian facilities. Short segments of southbound US 97 that have sidewalks are in the vicinity of Nels
Anderson Place, Revere Avenue, Wilson Avenue, and Pinebrook Boulevard. Both sides of US 97 have
sidewalks from around Reed Market Road to Pinebrook Boulevard.

Bicycle high exposure locations include locations where bicycle facilities are not physically separated from
motor vehicle traffic or are not present at all. Except for a small segment of a separated shared-use path on
southbound US 97 from Murphy Road to Romaine Village Way, the entire US 97 corridor is rated as high
exposure for people riding bicycles due to the lack of separated facilities on this high-speed facility.

Predictive Method
A Highway Safety Manual (HSM) predictive analysis was performed to determine a baseline collision rate for

comparison with future safety improvement alternatives. This predictive method was used again in future
conditions analysis to establish a 2040 baseline from which to compare the effectiveness of alternatives.
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3.6 CORRIDOR OPERATIONS ANALYSIS

The corridor operations analysis examined the efficiency of travel under existing (2017) conditions by
identifying locations of congestion and using crowdsourced speed data to describe the variability in travel
times.

Field observations were performed in April 2017 in conjunction with the count data collection. During field
observations, capacity issues were noted mainly at the Cooley Road and Robal Road intersections. Most of
the unsignalized intersections also had some queuing issues, and aggressive driver behavior. Southbound
queues at US 97/Robal Road extend through Cooley Road during the PM peak hour, and both the Cooley
Road and Robal Road intersections appear to operate at or near capacity. Southbound traffic at the US 97
southbound on-ramp/Division Street and 3" Street intersection also queues significantly, affecting upstream
gueues at the Mt. Washington and O.B. Riley intersections.

Recent improvements to the Murphy Road interchange removed one of the southbound to eastbound
movements from the Parkway, which may have increased the southbound jug-handle volume at the Powers
Road intersection. During the PM peak hour, the southbound jug-handle movement was observed to queue
back around the loop ramp and occasionally back up the Parkway to Powers Road. Southbound traffic on the
Parkway would then queue back to near Reed Lane. This issue was exacerbated by detrimental weather
conditions (hail) during the PM peak-hour field observations, indicating sensitivity of traffic operations on the
Parkway to changes in weather.

Intersection Operations Analysis

Analysis of intersection traffic operations was conducted at all study intersections using the seasonally
factored 30 HV traffic volumes for the year 2017. Performance measures used for this analysis included
volume-to-capacity (V/C) ratio, seconds of control delay, level-of-service (LOS), and 95th Percentile Queue
lengths.

A significant amount of congestion at study intersections occurs during the PM peak hour, with 8 of the 17
unsignalized intersections and 8 of the 11 signalized intersections on the US 97 corridor failing to meet
adopted mobility targets (i.e., a V/C ratio greater than 0.85). Of the intersections paralleling the corridor, 4 of
the 11 unsignalized intersections and 1 of the 5 signalized intersections also fail to meet adopted mobility
targets.

Northern Subarea Refined Operations Analysis

To better analyze the operational performance of the intersections on US 97 north of US 20, a SimTraffic
model was developed for a select portion of the project area centering around the Cooley Road and Robal
Road area on US 97. Queuing results at three locations informed operations analysis:

e US 97 and Cooley Road - Under peak summer conditions the intersection operates near capacity and
fails to achieve the ODOT mobility target. Operations at this intersection are heavily influenced by
commuter and recreational travel between Bend and Redmond. Queuing issues were observed for the
southbound, eastbound, and westbound approaches.
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e US 97 and Robal Road - Capacity deficiencies were found, with southbound queues sometimes extending
to Cooley Road and northbound queues extending south of the US 20 interchange. The northbound left-
turn movement exceeds storage capacity.

e US 97 and Nels Anderson Place operates at capacity during the PM peak hour. Queue storage is an issue
for eastbound right traffic attempting to turn onto southbound US 97.

US 97/Bend Parkway Refined Intersection Operations Analysis

To better analyze the operational performance of the US 97 corridor, including the origin-destination
interactions between regional and local trips, a Vissim microsimulation model was developed for US 97 and
several intersections on parallel local facilities. Key US 97 findings from the model include the following:

e Both the Division Street and Butler Market Road intersections with US 20 (3" Street) fail to meet mobility
targets. Simulation analysis shows queuing issues at these locations:

- Southbound through and on-ramp movements at US 20/Division Street/US 97 southbound on-ramp
- Westbound left and through movements at US 20/Butler Market Road
- Eastbound right turn at US 20/Butler Market Road

e At US 97 northbound and southbound ramps and Colorado Avenue the conflict between the high-
demand unsignalized eastbound left turn from Colorado Avenue and the westbound right-turn and
through movements on Colorado Avenue causes queuing issues that extend nearly half a mile on
Colorado Avenue.

o The high volumes at the US 97 southbound ramps and Reed Market Road intersection result in
southbound right turns spilling back into the mainline ramp. However, the back of the ramp queue
remains more than a safe stopping distance from the gore point of the off-ramp.

e The high volumes at the US 97 northbound ramps and Reed Market Road intersection result in
northbound right-turn vehicles spilling back into the safe sight distance part of the ramp gore.

o The eastbound queue spillback at US 97 and Powers Road extends west, blocking through the US 97
southbound off-ramp onto Powers Road.

e US 97 and Baker Road/Knott Road ramp terminals and US 97 at Truman, Lafayette, and Hawthorne all
experience aggressive driver gap selection behavior, which minimizes the queue spillback impacts and
keeps the queues within storage areas. However, aggressive gap selection is also a sign of drivers
accepting a greater crash risk.

Parallel route intersection operations findings include the following:

e 4t Avenue and Butler Market Road experiences significant westbound queues, indicating that the
intersection is operating at or near capacity.

e 4t Avenue and Revere Avenue operates near capacity, with queue storage deficiencies at southbound
right, eastbound through, and westbound left-turn movements.

Revised Draft | February 26, 2021 Page 22



US 97 Parkway Plan Phase 2: Facility Plan 7£

e The Brookswood Road/Bond Street/Reed Market Road roundabout appeared to be operating at capacity
under average weekday conditions but operates at capacity under peak summer conditions. The two
critical movements are eastbound and southbound.

e 3 Street and Reed Market Road experiences heavy east-west traffic during the PM peak, with Reed
Market Road serving as one of the primary east-west connections across the city. The most significant
queuing issues are for the northbound left and through, southbound left, and eastbound through
movements.

e The Brookswood Boulevard and Powers Road roundabout experiences some brief but heavy queuing on
the southbound approach during the peak 15 minutes of the peak hour but operates well below capacity
for the remainder of the PM peak hour.

Parkway Merging/Diverging Operations Analysis
Operations analysis was performed for select interchange ramp merging, diverging, and weaving segments
on the Parkway using Highway Capacity Manual methodologies. The select segments included the following:

e Revere-Butler Market-Empire-Sister’s loop ramp in the northbound direction
e Southbound Division on-ramp and southbound Revere off-ramp in the southbound direction

e Eastbound Reed Market to the northbound US 97 on-ramp and westbound Reed Market to northbound
US 97 in the northbound direction

e Revere to Colorado in both directions

Congestion in the southbound direction is more prevalent during the PM peak hour, with all analysis
locations failing to meet the mobility target. Congestion in the northbound direction steadily increased from
Reed Market Road to Revere Avenue, with performance failing to meet the mobility target from 3™ Street to
Empire Avenue. Field observations were also performed.

Travel Time Reliability Analysis

Travel time reliability analysis was performed using the most recent three years of available HERE data, which
included crowdsourced travel time information from mobile devices on a selected corridor. A planning time
index was used for the study segments along the US 97 and US 20/US 97 Business/SE 3™ Street. The planning
time index represents the total travel time that should be planned for, including both typical and unexpected
delays. Findings include the following

e There is poor travel time reliability (i.e., travel times vary and can be difficult to predict) on US 97 near
Cooley Road/Robal Road and near Powers Road.

e The AM and PM peak hours tend to have less reliable travel times, especially in the north study area.

e Even during the peak hours, travel time reliability remains relatively good in the central study area.

Travel Time Correlation Analysis

Travel time data used in the travel time reliability analysis was compared with historic collision, incident, and
weather data to identify correlations between those occurrences and impacts to travel time reliability. The

Revised Draft | February 26, 2021 Page 23



T

study period used for this analysis was the weekday PM peak hour (4:30-5:30 p.m.) for May 2015 to April
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2017. Travel times were flagged if an incident occurred along the US 97 corridor in the study period. These
incident-related travel times were averaged by segment for comparison with the baseline average travel
time. For the collision data comparison, a similar procedure was used to flag collision-related travel times
along the corridor during the study period. For the weather data comparison, daily precipitation totals were
used as an indicator of poor weather that could affect travel times. A travel time was considered weather-
related if the daily precipitation totaled 0.1 inch or greater. Average travel times related to collision, incident,
and weather-related factors are summarized along with the baseline travel times by segment in Table 3, with
travel times exceeding the baseline shown in red.

Table 3: Average Travel Time Comparison

SadL A i) U Baseline ?VEEA;i(jEnIRAlvELCI:mfo(nMINl) Weather
US 97/Bend Parkway Southbound

S2 Clausen Rd US 20 Interchange 2.58 2,94 2.82 2.53
S3 US 20 Interchange SE 3rd St Interchange 1.92 2.02 1.91 1.91
S5 SE 3rd St Interchange Colorado Ave 2.4 2.84 243 2.45
S7 Colorado Ave Reed Market Rd 1.26 1.35 1.3 1.33
S9 Reed Market Rd Murphy Rd Interchange 2.79 2.75 2.93 2.71
S11 Murphy Rd Interchange | China Hat Rd 0.96 1 1.04 0.95
US 97/Bend Parkway Northbound

N11 China Hat Rd Murphy Rd Interchange 0.96 0.95 0.98 0.94
N9 Murphy Rd Interchange Reed Market Rd 25 2.51 2.61 248
N7 Reed Market Rd Colorado Ave 1.18 1.34 1.21 1.23
N5 Colorado Ave SE 3rd St Interchange 2.31 3.03 291 291
N3 SE 3rd St Interchange US 20 Interchange 2 2.58 2.75 2.38
N2 US 20 Interchange Clausen Rd 3.15 4.07 4 4.15

The comparison above indicates a strong correlation between incidents or collisions and an increased travel
time average. Most of the corridor shows a higher average travel time compared to the baseline when an
incident or collision occurs in the PM peak hour. The weather data comparison was less conclusive, as only
half of segments show higher travel times when precipitation was recorded on that day. Further investigation
into specific precipitation types (such as snow, rain, or ice) is needed to determine if any strong correlations
exist between weather patterns and travel time reliability.

4.0 FUTURE CONDITIONS

Technical Memorandum #428 describes the “No-Build” transportation conditions in the year 2040. It applies
many of the same analysis methods used to describe existing conditions in Technical Memorandum #2 to the
traffic volumes for the year 2040 in Technical Memorandum #3.°

8 US 97 Parkway Plan Phase 2: Technical Memorandum #4, Future Conditions, November 9, 2018
9 US 97 Parkway Plan Phase 2: Technical Memorandum #3. Future Traffic Forecast, October 30, 2018
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4.1 FUTURE TRAFFIC FORECAST — BEND-REDMOND TRAVEL DEMAND MODEL

The Oregon Department of Transportation (ODOT) developed and maintains a travel demand model that
estimates daily and PM peak-hour demand for the existing year (2010) and future year (2040) transportation
system. The travel demand model includes the surrounding communities of Bend and Redmond and is called
the Bend-Redmond Model (BRM). Two key structures help estimate future traffic: transportation analysis
zones and a network of links, which includes projects from the Bend MTP and Bend Urban Growth Boundary
expansion. Future traffic forecasting is detailed in Technical Memorandum #3.

Projected Land Use Changes and Growth

Projected land uses were developed for the model area with the general development patterns based on the
Comprehensive Plan designations for Bend. The projected household and employment growth between 2010
and 2040 within the Bend Metropolitan Planning Office (MPOQ) area was incorporated into the forecast. Note
that this growth is identical to the growth assumed for the Bend MTP/TSP update that was adopted in fall
2020.

Post Processing and Model Application

Model application and methodology for post-processing model outputs is discussed in Technical
Memorandum #3. Key findings from application of the Bend-Redmond Travel Demand Model include the
following:

e The regional travel demand model indicates high growth throughout the project limits, with especially
high growth at the north and south ends of the analysis area.

e High-level travel demand model analysis indicates that the 2040 travel demand on US 97 will exceed the
peak-hour capacity, while all major east-west connections within the project limits will also operate near
or over capacity.

e Daily demand to peak-hour capacity analysis indicates likely trip diversion due to congestion on US 97,
Empire Avenue, and Reed Market Road.

e Travel pattern analysis using the Bend-Redmond travel demand model shows that on average 43 percent
of trips on US 97 in Bend in 2040 are local trips (begin and end in Bend) within the city and another 47
percent of trips using US 97 have either an origin or destination in Bend. This is generally consistent with
findings for existing conditions, except for the segment south of Badger Road where the percentage of
local trips on US 97 increases dramatically (21 to 41 percent) due to future growth in the southeast UGB
expansion area. On average, only 10 percent of trips on US 97 are through trips, meaning they start and
end outside of Bend.

4.2 FUTURE TRANSPORTATION NETWORK

The 2040 No-Build transportation network includes several planned improvement projects within and
surrounding the study area. These projects were taken from recent planning studies and combined to create
a “Financially Constrained” transportation network, which will be the baseline from which to compare
improvement alternatives.
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4.3 MULTIMODAL ANALYSIS
Future multimodal analysis methods, detailed in Technical Memorandum #4, were consistent with those
performed for the existing conditions analysis for ease of comparison.

Bicycle Level of Stress Assessment

In the future 2040 No-Build scenario, the only planned improvement that would significantly change the
Bicycle LTS findings from existing conditions is the new traffic signal on Empire Avenue at the US 97
southbound ramp terminal. Signalization of Empire Avenue at the US 97 southbound ramp terminal would
improve the estimated LTS at this location from Low (LTS 2) to Lowest (LTS 1).

There are no physically separate bicycle facilities planned for the US 97 mainline and travel speeds are
assumed to remain high. Therefore, the mainline Bicycle LTS will continue to be High (LTS 4).

Pedestrian Level of Stress Assessment

As with the Bicycle LTS analysis, the only planned improvement by 2040 is the new traffic signal on Empire
Avenue at the US 97 southbound ramp terminal. This crossing was rated as having a High LTS (LTS 4) under
existing conditions but improves to a Low LTS (LTS 1) with signalized control. The other three intersections
found to have a High LTS (LTS 4) under existing conditions will continue to have High LTS (LTS 4) under the

2040 No-Build condition:

e 3" Street / US 97 northbound ramp
e Baker Road / US 97 southbound ramps
e Knott Road / US 97 northbound ramps

Additionally, the Pedestrian LTS worsens from Medium (LTS 3) to High (LTS 4) at the intersection of Colorado
Avenue/US 97 northbound ramps due to an increase in traffic volumes at this unsignalized crossing.

Under existing conditions, the US 97 mainline was categorized as a Medium (LTS 3) to High (LTS 4) stress
pedestrian environment. There are no planned improvements along the US 97 mainline that would lessen
levels of traffic stress experienced by people walking and the Pedestrian LTS analysis methodology for street
segments is unaffected by traffic volume. Therefore, the 2040 No-Build assessment of Pedestrian LTS on the
US 97 mainline is unchanged from existing conditions.

Pedestrian and Bicycle Crossing Improvement Priorities

A separate Bicycle and Pedestrian Working Group comprising ODOT and City of Bend staff provided
supplemental analysis focused on the need for more high-quality crossing opportunities along US 97 for
people walking and biking. This analysis included factors such as the current quality of crossings, distance
between crossing opportunities, potential demand resulting from adjacent land uses, crash history, and
alignment with Bend’s low-stress network.

Locations for enhancements to existing crossings and addition of new crossings were categorized into two
tier levels: Tier 1 locations were considered higher priority and Tier 2 projects, while still important, were
considered lower priority. All new crossings were assumed to be grade-separated (i.e., they would cross over
or under US 97).
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The analysis identified a number of strategic locations for improvements that would provide low-stress

crossings in the corridor at an average spacing of less than %-mile. The proposed investments in existing and

new pedestrian and bicycle crossing improvements at the time of the future conditions analysis would result

in the low-stress crossing spacing detailed in Table 4.

Table 4: Pedestrian and Bicycle Low-Stress Crossing Spacing on US 97 Resulting from Investments in Existing
and New Crossing Improvements*
STUDY AREA CROSS STREET 1 CROSS STREET 2 DISTANCE (FT) DISTANCE (MI)
North Cooley Rd Robal Rd 2,620 0.50
Robal Rd Empire Ave 4,545 0.86
Empire Ave Butler Market Rd 4,510 0.85
Butler Market Rd Underwood Ave 3,170 0.60
Underwood Ave Revere Ave 1,170 0.22
Revere Ave Olney Ave 1,045 0.20
Olney Ave Greenwood Ave 1,775 0.34
Central Greenwood Ave Hawthorne Ave 735 0.14
Hawthorne Ave Franklin Ave 730 0.14
Franklin Ave Colorado Ave 1,610 0.30
Colorado Ave Aune Rd 590 0.11
Aune Rd Wilson Ave 1,980 0.38
Wilson Ave Reed Market Rd 2,380 0.45
Reed Market Rd Canal/ Garfield Ave 1,630 0.31
Canal/Garfield Ave Powers Rd 2,820 0.53
South Powers Rd Badger Rd/Pinebrook Blvd 2,275 043
Badger Rd/Pinebrook Blvd Murphy Rd 1,480 0.28
Murphy Rd China Hat Rd 4,380 0.83
China Hat Rd Baker Rd/Knott Rd 6,410 1.21

*The crossings listed here are representative of what was considered at the time of the future conditions analysis and do not
reflect final recommendations for existing and new crossing improvements.

4.4 SAFETY ANALYSIS
To establish a future 2040 baseline from which to compare the effectiveness of alternatives, the same

predictive crash analysis performed under existing conditions was performed for the 2040 No-Build

condition. Predictive methods were used to assess safety performance at the intersection, segment, or

interchange level and are effective for a comparison of future alternatives. “Predicted” crash frequency was

calculated for all locations, including those where additional geometry changes were assumed under the

2040 No-Build conditions. “Expected” crash frequency was calculated at locations where the only change

under 2040 No-Build conditions is traffic volumes.1°

Overall, about 246 crashes per year were predicted for US 97 through Bend (88 fatal or injury, 158 property

damage only). Note that the expected crash frequencies for existing conditions presented in Technical

10 At locations where the AADT volume exceeds the maximum value in the HSM Calculation spreadsheet for urban
arterials, the maximum AADT value was used instead. The locations where this occurred and the actual AADT are
noted in the appendix to Technical Memorandum #4, Future Conditions.
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Memorandum #2, Existing Conditions, should not be compared to the 2040 No-Build predicted crashes, as
they are based on different methodologies.

2040 No-Build conditions were compared back to existing conditions for some locations where only traffic
volumes are assumed to change (i.e., no infrastructure improvements are made) using the “excess expected
crash frequency” measure. This metric compares the difference between expected (uses historical crash
data) and predicted (uses predictive model only) crash frequency for a study site under specific conditions
This comparison indicates a growth in crash frequencies by 20 percent for locations where the only change
between existing and future conditions is traffic volumes. The only locations to have a higher (positive)
excess expected crash frequency are US 97 at Hawthorne Avenue and Lafayette Avenue.

4.5 CORRIDOR OPERATIONS ANALYSIS

The corridor operations analysis examined the efficiency of travel under 2040 No-Build conditions by
identifying locations of congestion and using crowdsourced speed data to describe the variability in travel
times.

Existing capacity issues were confirmed in the 2040 No-Build operations analysis. Furthermore, the forecast
demand exceeds the capacity at a majority of the study intersections.

Intersection Operations Analysis

Intersection traffic operations were analyzed using the same tools and methodology applied for existing
conditions. The analysis was conducted at all study intersections using the forecast seasonally factored 30 HV
traffic volumes for the year 2040. At all but one of the study intersections (US 97 and Cooley Road) turn
movements fail to meet mobility targets under future conditions. The only unsignalized intersections meeting
mobility targets are both northbound ramp terminals at Powers Road and Butler Market Road. Off the
Parkway, several key local intersections also fail to meet mobility targets.

A vehicle queuing analysis, following the ODOT APM methodology (with SimTraffic 10 and Vissim 10), was
used to estimate 95th percentile queues for each dedicated turn lane at the designated study intersections in
both the Vissim and SimTraffic analyses.

Northern Subarea Refined Operations Analysis

The SimTraffic model developed during the existing conditions analysis was used to measure the 95t
percentile queues for the year 2025. These queuing results informed the operations analysis findings
presented below:

e US 97 and Cooley Road - The Cooley Road Interim Improvements at US 97 identified in the 2014 MTP
Update meet mobility targets through 2025 and provide sufficient capacity to serve the forecast demand
through 2035. A southbound right-turn lane at the northern Cooley Road and US 97 intersection would
likely allow the Interim Improvements to serve the 2040 No-Build demand.

e US 97 and Robal Road — This intersection provides less than 70 percent of the capacity needed to serve
the 2040 No-Build demand.
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e US 97 and Nels Anderson Place — This intersection remains over capacity in the future. The forecast
demand for both the northbound left-turn and eastbound right-turn movements decreases from existing,
due to the over 30 percent increase southbound through demand on US 97.

US 97/Bend Parkway Refined Intersection Operations Analysis

The Vissim model developed as part of the existing conditions analysis was updated with origin-destination
(O-D) data from the 2040 No-Build BRM and volumes from the 2040 No-Build design-hour forecasts. Most of
the study intersections are expected to experience demand well above their capacity under forecast 2040
No-Build design-hour conditions. Therefore, the Vissim model generated unserved demand over the

4:00 p.m. to 6:00 p.m. analysis interval. Averaged over all the model simulation runs, more than 13,000
vehicles (approximately 17 percent of the total 4:00 p.m. to 6:00 p.m. demand) were unable to enter the
network. Due to the excess levels of demand in the model, it should be noted that the simulation may not be
showing all the impacts on a spatial or temporal basis because conditions are worse than shown.
Furthermore, when future alternatives are evaluated, capacity issues may not necessarily be resolved due to
the latent demand finally being served.

Delay plots were developed, showing the relative delay throughout the model, giving an indication of the
extents of queues throughout the model every 15 minutes). The data from the queue plots show the capacity
breakdown of the throughout the 4:00 p.m. to 6:00 p.m. analysis.

US 97 Corridor Intersections Operations
Key findings from the operations analysis include the following:

e The US 97/Empire Avenue/US 20/3™ Street area experiences large volume growth, and the
improvements for this area included in the 2014 MTP update do not provide nearly enough capacity for
the forecast demand.

e The portions of the Parkway south of Empire Avenue are only able to serve approximately 83 percent of
the forecast seasonal demand, based on simulation results.

e The capacity failures at the Reed Market interchange ramp terminals appear to cause the largest
bottleneck in the system, generating long queues for both northbound and southbound US 97. The
capacity failures at the ramp terminals are accelerated by capacity constraints at the 3™ Street and Reed
Market intersection.

e The Powers Road intersection fails to provide sufficient capacity for the northbound and southbound
movements on US 97.

e All right-in/right-out intersections queue extensively on the minor street approaches.

Parallel Route Intersection Operations
Based on the operations analysis from the Synchro model and the analysis results from the Vissim
simulations, the following findings were made at study intersections on the parallel state and local systems:

e 4t Street and Butler Market Road — The westbound queues at this intersection extend out of the model
by 4:15 p.m. and continue to build unserved demand until the end of the analysis time period.
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e 3" Street and 4" Street and Revere Avenue — Increased growth (approximately 60 percent) for
eastbound Revere Avenue due to limited options for east-west travel causes queue spillback from the 4t
Street intersection to create northbound and southbound queues on 3™ Street, which also experiences
demand beyond the intersection’s capacity. Westbound demand on Revere Avenue increases as well.
The 3" Street intersection does not provide sufficient capacity for the increased demand, leading to
westbound queues that extend out of the model by 5:00 p.m.

e Brookswood Road/Bond Street/Reed Market Road — The roundabout continues to experience demand
that exceeds the intersection capacity under Future No-Build conditions, with the northbound and
southbound Brookswood Boulevard and Reed Market eastbound approaches queuing out of the model
by 4:15 p.m.

e 3" Street and Reed Market Road — This intersection experiences increased east-west demand, with the
northbound approach queuing out of the model at 4:00 p.m., the eastbound approach queues through
the US 97 ramps also by 4:00 p.m., and the southbound Reed Market approach queuing out of the model
by 5:00 p.m.

Parkway Merging/Diverging Ramp Operations Analysis

Operations analysis was performed for select interchange ramp merging, diverging, and weaving segments
on the Parkway using Highway Capacity Manual methodologies, consistent with the existing conditions
analysis. Key findings from this analysis follow:

e Congestion at all interchange ramp merging, diverging, and weaving areas on the Parkway will worsen by
2040. In fact, 10 of the 15 mainline/ramp junctions analyzed are projected to have insufficient capacity to
serve the traffic demand. This could result in more bottleneck locations on the Parkway mainline,
diversion of traffic to adjacent city streets, and an increased duration of congestion.

e Inthe northbound direction, the stretch of interchange ramp merging and diverging areas on the
Parkway mainline failing to meet the adopted mobility target will extend from the Colorado Avenue on-
ramp to the Empire Avenue off-ramp.

e Inthe southbound direction, all analyzed interchange ramp merging and diverging areas on the Parkway
mainline from Division Street to Colorado Avenue will fail to meet the adopted mobility target.

4.6 TRAVEL TIME RELIABILITY ANALYSIS

Travel time reliability analysis was performed using the HERS-ST analysis tool. Travel time reliability was
analyzed by using a planning time index for the study segments along the US 97 corridor. The planning time
index represents the total travel time that should be planned for, including both typical and unexpected
delay.

All the segments except for one showed an increased planning time index, which indicates decreased travel
time reliability. This is likely due to an increase in peak-hour congestion, which degrades the daily travel time
reliability. Key locations that show significant deterioration in the future include Clausen Road to Cooley
Road, Robal Road to the US 20 interchange, and Hawthorne Avenue to the Colorado Avenue interchange.
These changes are due to new traffic control (at Cooley Road) and increases in demand along the corridor.
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Pinebrook Boulevard to Murphy Road was the only segment to improve in reliability, due to the removal of
traffic control and closure of the Pinebrook Boulevard intersection under 2040 No-Build conditions.

Average daily speed and average travel time support the travel time reliability trends and indicate an increase
in congestion where speeds decrease and travel times increase. Corridor travel times on US 97 are projected
to increase by as much as 25 minutes throughout the PM peak period by the year 2040. The entire corridor
shows a total travel time increase of just under two minutes.

5.0 ALTERNATIVES EVALUATION

5.1 FIRST LEVEL EVALUATION

Preliminary alternatives identified for the project were described at the conceptual level in Technical

Memorandum #5.1! Alternatives were developed from plans, community feedback, the PMT, and the
consultant team intended to address deficiencies in operations and safety identified in the Technical

Memorandum #2, Existing Conditions, and Technical Memorandum #4, Future Conditions.

First Level Evaluation Criteria

The First Level Evaluation began the process of evaluating and screening of projects using a simple qualitative
version of the project evaluation criteria. Technical Memorandum #62 outlines this process and provides a
high-level view of each alternative type, listing source plans (if any), typical cost ranges, applicable locations,
and which goals they potentially address.

Project goals, objectives and evaluation criteria are defined in the Methodology Memorandum. Many of the
evaluation criteria presented in the Methodology Memorandum are quantitative and require a more detailed
analysis, and were used in Second Level Evaluation instead.

Since the First Level Evaluation is qualitative, the original evaluation criteria were modified for use in a high-
level qualitative screening. For example, a First Level Evaluation criteria might be “potential to reduce
crashes” (qualitative) instead of the Second Level Evaluation criteria of “reduction in crash frequency”
(quantitative). For comparison purposes, Table 5 presents goals and objectives alongside the First Level
Evaluation criteria and Second Level Evaluation criteria.

11 Us 97 Parkway Plan Phase 2: Technical Memorandum #5, Preliminary Alternatives, February 25, 2019
12 ys 97 Parkway Plan Phase 2: Technical Memorandum #6, First Level Alternatives Evaluation, July 9, 2019
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Table 5: First and Second Level Screening Evaluation Criteria
GOAL OBJECTIVES QUALITATIVE EVALUATION CRITERIA (FIRST LEVEL) EVALUATION CRITERIA (SECOND LEVEL)
1. Improve Reduce the frequency and severity of crashes | Potential to reduce crashes Reduction in crash frequency (all modes)
Safety for all for all modes with an emphaSiS on severe and N/A Reduction in crash Severity (a” modes)
modes fatal injuries
2. Support Support efficient movement of people, goods Ability to improve travel time reliability on US 97 Travel Time Reliability measures on the Bend
economic and services, and recreational traffic to, within Parkway (planning time index)
development and through the City of Bend N/A Percent through traffic on congested segments
throughout the (modeled demand/capacity ratio > 1.0) of the Bend

region and state

Parkway

Develop strategies to accommodate planned
growth through provision of transportation
options now, and into the future

Enhances travel for multiple modes

Degree to which the alternative enhances travel for
multiple modes (qualitative assessment)

3. Manage
transportation
mobility into the
future

Evaluate the ability to achieve ODOT
volume/capacity (V/C) targets and develop
alternative mobility measures and targets,
where appropriate

Would reduce congestion on US 97

Ability to meet ODOT v/c targets

Assess impacts on local system

Would reduce congestion on city streets

Ability to meet Bend mobility standards (v/c ratios and
LOS)

4. Consider
accessibility to
key destinations
now and in the
future

Evaluate and assess reliable travel times
between key destinations during peak periods

N/A

Travel Time Reliability measures (planning time
index) for specific routes during PM peak hour

5. Facilitate the
use of
multimodal
travel options

Enhance transit, bicycle and pedestrian
facilities along, parallel to, and across, US 97

Supports implementation of low-stress pedestrian and
bicycle crossings of US 97

Number of bike and pedestrian crossing locations on
the Bend Parkway with low Level of Traffic Stress
(LTS 2 or lower)

Supports implementation of a parallel low-stress
walking and biking network along the US 97 corridor

Miles of north-south bike and pedestrian facilities with
low Level of Traffic Stress within 0.25 mile of the
Bend Parkway

Look for transportation demand management
opportunities

Supports travel demand management strategies (or
supports the transit system)

Does the alternative allow for transportation demand
management strategies?
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GOAL

OBJECTIVES

QUALITATIVE EVALUATION CRITERIA (FIRST LEVEL)

EVALUATION CRITERIA (SECOND LEVEL)

6. Enhance the
environment

Reduce emissions through reduction of
vehicular delay, improved connections in the
local system, and the use of alternative modes

N/A

Total PM peak-hour vehicle delay (vehicle hours)

Potential to reduce vehicle miles traveled

Total PM peak-hour vehicle miles traveled (regional
measure)

Minimize right-of-way impacts

Would impact property

Approximate degree of right-of-way impacts (order of
magnitude costs)

Design projects to avoid, mitigate and minimize
impacts

Would impact the environment

7. ldentify cost

Prioritize low cost, high benefit solutions

Order of magnitude cost

Total cost

implementation
plan

planned project and programs

effec!ive Prioritize solutions that that leverage existing N/A Does alternative leverage existing planned projects
solutions planned projects and programs and programs?
8. Develop an Consider available funding sources and existing | Ability to construct in reasonably affordable phases Can the alternative be separated into reasonably

fundable and constructible phases?

Recommend potential future funding sources

N/A

Include partner commitments to short-term
actions

N/A

Does the alternative have local agency support?

Additional
Criteria (from
Scope of Work)

Can be constructed to comply with design standards
(geometric feasibility)

Would impact freight movement

Substantial conflicts with ODOT, City, or County
policies and regulations
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Corridor-wide projects evaluated included the following:

e Ramp meters at on-ramps throughout the corridor
e  Full closure of RIRO accesses, or right-in closures with right-out modification
e On- and off-ramps improved to standard lengths and geometry
e Active transportation grade-separated crossing improvements
e Transportation systems management and operations (TSMO) projects:
- Weather warning system
— Variable speed signs and roadside traveler information dissemination
- Incident management program
- Shoulders built to standard widths
- Enhanced traffic signal operations at ramp terminals and traveler information signing
- Traffic signal priority for transit and freight at signalized intersections on US 97

Projects that are not corridor-wide are organized by three study areas: north, central, and south. Types of
location-specific projects include auxiliary lanes, frontage roads, lane reconfigurations, roundabouts or
signals, intersection and interchange improvements, and overcrossings.

Transit improvements were not proposed because, while several intercity bus routes operate on the
Parkway, there is only one transit stop on the Parkway (in the north study area) and that stop will be moved
to Third Street as part of the US 97 Bend North Corridor Final Environmental Impact Statement (North
Corridor FEIS). Additionally, while buses will continue to operate on the Parkway, the 2040 Cascades East
Transit Master Plan that is in development does not propose specific improvements to the Parkway.

Each candidate project was scored on each criterion to assess its positive, negative, or neutral impacts
compared to the No-Build scenario, unless otherwise indicated. This assessment is qualitative and high level
since the full impacts of each project are unknown at this point in the process. To represent this qualitative
evaluation, a value of +1, 0 or -1 was applied, as appropriate. Total evaluation scores for each project are the
sum of its scores for each criterion.

First Level Evaluation Conclusion

After the First Level Evaluation, the list of alternatives was narrowed and combined into two bundles of
projects to be further analyzed through modeling in the Second Level Evaluation. Projects that competed or
conflicted were put in separate bundles for comparison with each other. Technical Memorandum #6
summarizes the two project bundles (A and B).

5.2 SECOND LEVEL EVALUATION

Second Level Evaluation Process
The Second Level Evaluation process applied a more comprehensive assessment of the alternatives using a
combination of qualitative and quantitative analysis and evaluation criteria. Technical Memorandum #7
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details this process.®? Further analysis of RIRO closure and modification projects is outlined in the RIRO

Closure/Modification Alternatives Analysis, an appendix of Technical Memorandum #7.

Many of the evaluation criteria presented in the Methodology Memorandum are quantitative and required a

more detailed analysis than was conducted during First Level Evaluation. Table 6 summarizes the goals,

objectives and evaluation criteria applied for the Second Level Evaluation. Note that while the evaluation

criteria focused mostly on Parkway performance, some network and local system measures were also

considered and provided input into project implementation recommendations.

Table 6: Second Level Evaluation Criteria and Method
GOAL OBJECTIVES EVALUATION CRITERIA EVALUATION METHOD
- Reduce the frequency and Reduction in crash frequency (all | HSM Part C/ TOPS BC / Crash
s:elf:!tcrf(:) vreall severity of crashes for all modes | modes) Modification Factors (CMF)
with an emphasis on severe and | Reduction in crash severity (all
modes fatal injuries modes) HSM Part C / TOPS BC / CMF
Travel Time Reliability measures
on the Bend Parkway (plannin HERS-ST/ TOPS BC
Support efficient movement of time index) vep g
people, goods and services, and ,
2. Support recreational traffic to, within and Percent tZrough trafflcz‘ ond ed
economic : congested segments (modele
through the city of Bend
development g Y demand/capacity ratio > 1.0) of Travel Demand Model
throughout the the Bend Parkway
region and Develop strategies to
state accommodate planned growth Degree to which the alternative
through provision of enhances travel for multiple Qualitative Assessment
transportation options now, and modes (qualitative assessment)
into the future
Evaluate the ability to achieve
ODOT volume/capacity (v/c)
3. Manage ) targets and develop alternative Ability to meet ODOT v/c targets | Synchro/Vistro/ HCS Analysis
transportation | o ity measures and targets,
m:l;:!:grénto where appropriate
Assess impacts on local system Ability to meet Bend mobility Synchro/Vistro
P y standards (v/c ratios and LOS) y
4. Consider Travel Time Reliability measures
accessibility to Evaluate and assess reliable (planning time index) for specific | HERS-ST / TOPS BC
key i travel times between key routes during PM peak hour
destinations | estinations during peak periods | Peat-hour vehicle miles travelied
now and in the b e Travel Demand Model
future y street classification

13 US 97 Parkway Plan Phase 2: Technical Memorandum #7, Second Level Alternatives Evaluation, November 6,

2019
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GOAL

OBJECTIVES

EVALUATION CRITERIA

EVALUATION METHOD

5. Facilitate the
use of
multimodal
travel options

Enhance transit, bicycle and
pedestrian facilities along,
parallel to, and across, US 97

Number of bike and pedestrian
crossing locations on the Bend
Parkway with low Level of Traffic
Stress (LTS 2 or lower)

Bike/Ped LTS Analysis

Miles of north-south bike and
pedestrian facilities with low
Level of Traffic Stress within 0.25
mile of the Bend Parkway

Bike/Ped LTS Analysis

Look for transportation demand
management opportunities

Does the alternative allow for
transportation demand
management strategies?

Qualitative Assessment

6. Enhance the
environment

Reduce emissions through
reduction of vehicular delay,
improved connections in the local
system, and the use of
alternative modes

Total PM peak-hour vehicle delay
(vehicle hours)

Synchro/Vistro Analysis

Total PM peak-hour vehicle miles
traveled (regional measure)

Travel Demand Model

Minimize right-of-way impacts

Approximate degree of right-of-
way impacts (order of magnitude
costs)

Conceptual Layout/ Qualitative
Assessment

Design projects to avoid, mitigate
and minimize impacts

Not applicable (design criteria;
applies to all projects)

N/A

7. ldentify cost

Prioritize low cost, high benefit
solutions

Total cost

Unit Cost/Planning Level Cost
Estimates

Reduction in delay and crashes

Synchro/Vistro Analysis and

implementation
plan

funding sources

effective HSM Part C/ TOPS BC
solutions Prioritize solutions that leverage | Does alternative leverage
existing planned projects and existing planned projects and Yes/No Assessment
programs programs?
Consider available funding Can the alternative be separated
sources and existing planned into reasonably fundable and Qualitative Assessment
project and programs constructible phases?
. Not applicable (funding sources
8. Develop an Recommend potential future to be recommended in Qualitative Assessment

implementation plan)

Include partner commitments to
short-term actions

Does the alternative have local
agency support?

Is included in an adopted or in-
process plan demonstrating
local support. However, local
agencies will need to confirm
support through this process.

Based on input from the TAC, each goal was weighted equally, except for safety, which was weighted twice as

high as the others. Within each goal, performance measures were scored equally.

The results of the evaluation were organized into scoring bins to simplify comparing outcomes across goal

areas. Each candidate project was scored to assess its positive, negative, or neutral impacts relative to the

No-Build scenario, unless otherwise indicated. A five-step scoring system was used by assigning a value

according to the scale presented in Table 7.
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Table 7: Second Level Evaluation Scoring Scale
EVALUATION SCORE
+2 +1 0 -1 -2
Level of support for Strongly supports Moderately No significant Moderately Strongly
goals and objectives supports change conflicts conflicts

Groups of similar projects, or projects that address the same problem, were identified in Technical
Memorandum #6. Projects were scored within each group against the No-Build scenario and compared to
each another.

For most of the quantitative measures, the range of values reported were analyzed to determine the
averages within the project groups. Outcomes that exceeded the averages (whether positively or negatively)
were assigned the maximum score, either a +2 or a -2. Outcomes that were numerically below average were
assigned either a +1 or a -1. Where no change was expected, a value of 0 was assigned. The exception was
Goal 1 (Safety), which was weighted double based on direction from the Policy Board (+4, +2, 0, -2, -4).

Murphy Road and Powers Road Improvement Concepts

Technical Memorandum #8* provides more detailed design and analysis of options at two locations: where
US 97 intersects both Powers Road and Murphy Road. The work in this memorandum builds off the analysis
already performed in Technical Memorandum #7 by developing conceptual interchange/overcrossing designs
at these locations, as well as providing additional sensitivity analysis related to the traffic interaction between
them.

Technical Memorandum #8 assessed the following concepts:

e Powers Road tight diamond interchange

e Powers Road overcrossing

e Murphy Road tight diamond interchange

e Associated frontage road connections (north, south, and western loops)

Based on the analysis and findings from the memorandum, the following implementation recommendations
are made related to the Murphy Road and Powers Road interchanges:

1. The highest priority should be the Murphy Road tight diamond interchange. The costs of the tight
diamond concept would make this improvement relatively feasible, and this connection should help to
relieve some of the existing operational issues at the Powers Road/US 97 intersection. Also, closure of
the Badger Road and Pinebrook Boulevard RIRO access would only increase traffic at Powers Road/US 97
in absence of a full interchange at Murphy Road. This interchange would likely be needed to serve both
the Murphy Crossing Urban Renewal District and the SE Area, both of which are likely to develop in the
short term. In addition, if the Powers Road interchange needs to be phased for funding purposes, the full
access Murphy Road tight diamond interchange would be critical to serve short-term demand while
Powers Road access to the Parkway is limited.

14 US 97 Parkway Plan Phase 2: Technical Memorandum #8, Murphy Road / Powers Road Improvement Concepts,
October 26, 2019
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2. The next highest priority should be the Powers Road interchange, as this location is already under heavy
traffic demand. An overcrossing is not the ultimate solution at this location due to negative operational
impacts both south at Murphy Road and north at Reed Market. However, an overcrossing could be
implemented in the short term as an initial phase of a full interchange, provided the Murphy Road tight
diamond interchange is already full access. A tight diamond interchange at Powers Road would provide
connections that could ultimately be connected to a southern river crossing. The final tight diamond
interchange solution at Powers Road should include consideration of the travel demand impacts of a
southern river crossing.

3. The north frontage road priority is predicated on the access and circulation strategy that would be
implemented with the closure of the Badger Road and Pinebrook Boulevard RIRO access locations. This
concept is recommended to be included with the Powers Road tight diamond interchange at the latest,
as that concept requires the closure of the Badger Road RIRO access.

4. The south frontage road is recommended to be implemented when the Murphy Crossing Urban Renewal
District begins to develop, or when the “Thumb” develops, or when the China Hat overcrossing is
constructed.

5. The west loop frontage road is recommended to be implemented as soon as possible after the
construction of the Murphy Road tight diamond interchange, preferably while the first commercial
developments west of the interchange are under construction.

Recommended Projects

The Second Level Evaluation recommends 11 corridor-wide projects, 8 projects specific to the south study
area, 4 projects specific to the central study area,®> and only North Corridor FEIS projects specific to the north
study area. Table 8 provides the complete list of recommended projects, broken down by area. The results
were later discussed with project stakeholders, leading to a refinement into a final list of recommended
projects. Figure 8, Figure 9, and Figure 10 show the location of recommended projects in each of the three
study areas, differentiated by color according to project type. Full descriptions, cost estimates, and
evaluation score results are summarized in Technical Memorandums #7 and #8. Brief project descriptions are
given in the Recommended Investment Strategy section of this plan.

15 Some central study area projects were consolidated during the investment strategy, reducing the number of
central study area projects from eight to four.
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Table 8: Recommended Improvement Projects for the US 97 Corridor
PROJECT
PROJECT CATEGORY PROJECTS RECOMMENDED FOR IMPLEMENTATION! NUMBER(S)
Install ramp meters C1
Right-in-right-out C2a-C2h
Extend acceleration and deceleration lanes C3a-C3d
Active transportation crossing improvements Cda - C4r
. i Shoulder-width improvements C5
g:;jr;:tt);-wm Weather Warning System C6
Variable speed signs C7
Incident management C8
Enhanced signal operations at ramp terminals C9
Traveler information signing C10
Roadside traveler information dissemination C11
North Study Area FEIS projects N1
Butler Market interchange improvements M1
Revere Avenue lane reconfiguration M2
Central Study Area Colorado Avenue signal (or roundabout) at NB ramp M3
Colorado Avenue improvement to SB ramp intersection M4
Reed Market refinement study from Bond Street to 31 Street S1
Dedicated left-turn lane Reed Market Road and 3rd Street S2
Powers Road interchange S3
South Study Area China Hat overcrossing . S4
Interchange Area Management Plan at Baker Road/Knott Road interchange S5
Murphy tight diamond interchange S6
Murphy north frontage road S7
Murphy south frontage road S8

IFollowing the Second Level Evaluation. Projects are further prioritized for short, medium, and long terms in the investment

strategy.
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Figure 8: Locations of Recommended Projects from Second Level Evaluation — North Study Area

US 97/Bend Parkway
Plan Phase 2

Roadways
r_‘ Y

= Highway
—— Arterial

— Collector
Local

N —+— Railroads
- Rivers, Streams

and Canals
Boundaries
97 Bend City Limits
Bend MPO Boundary

UGB - Urban
J Growth Boundary

Projects

o ® Active Transportation
/ Crossing

@ Extend Acceleration
. or Deceleration

. ) Interchange
20§ { Improvement

=.=.J . A o Intersection

Improvement

| ¢ Right-in Right Out
. Closure/Modification
@ Other
Q; ———~__Cooley-Rd- — (! ¥ mee Auxiliary Lane
6; ar(—— \ ' === Frontage Road
/ : 7 ' ' m== QOther

cal

Empire-Ave

O\ 0 0.25 05 1 Tm.m
April 2020 Miles “\l) L

Revised Draft | February 26, 2021 Page 40



US 97 Parkway Plan Phase 2: Facility Plan 7[

Figure 9: Locations of Recommended Projects from Second Level Evaluation — Central Study Area
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Locations of Recommended Projects from Second Level Evaluation — South Study Area
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6.0 RECOMMENDED INVESTMENT STRATEGY

This section first describes the prioritization of projects for implementation and recommendations, followed
by project descriptions and investment strategy recommendations grouped by location, starting with
corridor-wide projects and followed by projects in the north study area, central study area, and south study
area. (Projects are described in further detail in the Technical Memorandums #7 and #8).

6.1 PRIORITIZATION OF PROJECTS FOR IMPLEMENTATION

The Investment Strategy Memorandum® further prioritizes the identified projects with an eye toward
implementation. The process starts with the timing of the need based on technical analysis and the
evaluation scoring, the interrelationship with other projects, the severity of the need, and the type of
solution. The timing of the need is then considered against the potential for phasing and opportunities for
funding. Project costs were developed in coordination with ODOT.

Proposed Tiers
The proposed tiers for projects were assigned not only by technical need or work, but also by opportunities
for phasing or funding.

e Tier 1 projects are intended for implementation in the short term (0-10 years). There are 27 Tier 1
projects. Most Tier 1 projects address needs identified for the short term, and others are included due to
linkages with other projects or funding. All but two RIRO projects and the majority of active
transportation crossing projects fall under this category. No Tier 1 projects are development driven.

e Tier 2 projects are intended for implementation in the medium term (11-15 years). There are 21 Tier 2
projects. Tier 2 projects may be needed in the short, medium, or long terms but fall under this timeline
due to phasing or funding limitations. All development driven projects are Tier 2.

e Tier 3 projects are designated for implementation in the long term (16—20 years). Only one project is
proposed as Tier 3: Active Transportation Crossing at Wilson Avenue (C4p).

Table 9 presents a summary of the projects, their tiers, and next steps for implementation for each. A more
detailed table with project triggers and dependencies, cost estimates, funding opportunities, and other
considerations appears in the appendix of the Investment Strategy Memorandum. Projects without specific
funding opportunities described in the Investment Strategy Memorandum or in the detailed table in its
appendix will need to compete for limited local, state, and federal funding in the TSP and STIP.

16 US 97 Parkway Plan Phase 2: Investment Strategy, April 15, 2020
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Table 9: Project Tiers and Next Steps
PROJECT PROPOSED
NUMBER PROJECT NAME TIER NEXT STEPS
C1 Install ramp meters Tier 2 Concept of Operations (Cost is
approximately $50K). Would operate most
effectively if implemented together rather
than ramp by ramp.

C2a Close Lafayette Avenue right turn onto Parkway Tier 1 Advance scoping to consider how to
and extend the deceleration lane for the right turn bundle RIROs. Consider moving forward
off the Parkway. with top locations (Lafayette, Hawthorne,

C2b Close Hawthorne Avenue right turn onto Parkway. Tier 1 Rﬁe?hLa?: and Tlgjg‘ag) first C?]”S'der

. — . whether they could be done in phases,

C2c gfria, ;I'ruman Avenue RIRO intersection with Tier 1 without final mitigation, and whether all

y _ — , should be done together or broken up. The
C2d Close Reed Lane RIRO intersection with Parkway Tier 1 scoping study could also include the
C2e Close Badger Road RIRO intersections with Tier 1 strategy for the corridor.
Parkway

C2f Close Pinebrook Boulevard RIRO intersections Tier 1
with Parkway

C2g Close China Hat Road and Ponderosa Street RIRO Tier 2 S4 (China Hat overcrossing) would likely
intersections with Parkway require closure. Development Driven.

C2h Close Rocking Horse Road RIRO intersections with Tier 2 Consider timing for closure in S5
Parkway (Baker/Knott Interchange Area

Management Plan) and S6 (Murphy
interchange.

C3a Extend Southbound right-turn deceleration lane at Tier 1
Hawthorne Avenue

C3b Extend southbound deceleration lane to Reed Tier 1
Market Road

C3c Extend Revere Avenue northbound on-ramp Tier 2
acceleration lane

C3d Extend acceleration lane for Colorado Avenue Tier 2
northbound on-ramp

Cda Active transportation crossing improvements: Tier 1 Coordinate with INFRA grant design.
Cooley Road

Cdb Active transportation crossing improvements: Tier 1 Coordinate with TSP improvements.
Butler Market Road

C4c Active transportation crossing improvements: Tier 1 Coordinate with TSP improvements.
Olney Avenue

C4d Active transportation crossing improvements: Tier 1 Conceptual design and analysis
Greenwood Avenue

Cde Active transportation crossing improvements: Tier 1 Develop feasible design.

Hawthorne Crossing

C4f Active transportation crossing improvements: Tier 1 Conceptual design and analysis
Franklin Avenue

C4g Active transportation crossing improvements: Tier 2 Conceptual design
Canal/Garfield undercrossing

C4h Active transportation crossing improvements: Tier 2 Conceptual design to determine optimal
Badger/Pinebrook Overcrossing location (Badger vs Pinebrook)

C4i Active transportation crossing improvements: Tier 1 Conceptual design
Murphy Road
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PROJECT PROPOSED
NUMBER PROJECT NAME TIER NEXT STEPS
C4 Active transportation crossing improvements: Tier 2 Conceptual design for S4
China Hat Road Overcrossing
Cak Active transportation crossing improvements: Tier 2 Coordinate with outcomes from
Baker Road/Knott Road Interchange Area Management Plan.
C4l Active transportation crossing improvements: Tier 1 Coordinate with INFRA grant design
Robal Road
C4m Active transportation crossing improvements: Tier 2 Identify Empire Ave project (3rd to SB
Empire Avenue Ramp terminal)
C4n Active transportation crossing improvements: Tier 2 Refine M1 conceptual design
Revere Avenue
Cdo Active transportation crossing improvements: Aune Tier 1 Develop Aune Extension conceptual
Avenue design
Cdp Active transportation crossing improvements: Tier 3 Conceptual design
Wilson Avenue
C4q Active transportation crossing improvements: Reed Tier 2 Complete S1
Market Road
Cér Active transportation crossing improvements: Tier 1 Refine Conceptual design for S3
Powers Road
C5 Shoulder-width improvements at strategic locations Tier 2 Study corridor to determine which
in corridor locations this should be completed based
on operational issues/needs and available
right-of-way. This could be bundled with
RIRO study.
C6 Weather warning system Tier 2 Concept of Operations. ODOT should
8 Incident management Tieor 2 this is also part of the Deschutes County
g ITS Plan.

C9 Enhanced signal operations at ramp terminals Tier 1 Complete ATC conversion plan and obtain
additional radar funding.

C10 Traveler information signing Tier 1 Incorporate into the near-term INFRA
Grant project in the Cooley — Empire area,
which may change local circulation.

C11 Roadside traveler information dissemination Tier 1 ODOT should coordinate with the County
and MPO as this is also part of the
Deschutes County ITS Plan.

N1 FEIS projects Tier 1 INFRA grant is Phase 1

M1 Butler Market interchange improvements Tier 1

M2 Revere Avenue lane reconfiguration Tier 2

M3 Colorado Avenue Signal (or roundabout) at NB Tier 1

ramp
M4 Colorado Avenue improvement to SB ramp Tier 2 Conduct Study
intersection
S1 Reed Market refinement study from Bond Street to Tier 1 Complete Refinement Study.
3rd Street
S2 Dedicated left-turn lane Reed Market Road and 3rd Tier 1
St (through the TSP)
S3 Powers Road interchange Tier 1 Refine preliminary design and begin ROW

acquisition.
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PROJECT PROPOSED
NUMBER PROJECT NAME TIER NEXT STEPS
S4 China Hat overcrossing Tier 2
S5 Interchange Area Management Plan at Baker Tier 1
Road/Knott Road interchange
S6 Murphy tight diamond interchange Tier 1 ODOT and City of Bend to develop a

detailed coordination plan for
implementation of Powers and Murphy
Road Interchange projects

S7 Murphy north frontage road Tier 2

S8 Murphy south frontage road Tier 2 Could be built in phases based on
development

6.2 CORRIDOR-WIDE PROJECTS

Ramp Meters (ITS/TSMO)

This project set would apply metering traffic signals for all on-ramps to the US 97 Bend Parkway between the
Empire Avenue and Baker Road-Knott Road interchanges. On-ramp volumes were analyzed to determine
which locations would need dual lane ramp meters. Table 10 summarizes the range of forecast year 2040
volumes (from average weekday to 30 HV across all analyzed No-Build and Build conditions) at each on-ramp
and includes recommendations for locations of dual lane meters.

Table 10: Ramp Meter Configuration Recommendations

ON-RAMP VOLUME RANGE RECOMMENDED RAMP METER CONFIGURATION

Empire Avenue SB 870-1,235 Multi-Lane Metering

Division Street/3rd Street SB 440-825 Single-Lane Metering
Revere Avenue SB 430-530 Single-Lane Metering
Colorado Avenue SB 430-490 Single-Lane Metering
Reed Market Road SB 135-460 Single-Lane Metering
Powers Road SB 50-235 Single-Lane Metering
Murphy Road SB 580-845 Single-Lane Metering
Murphy Road NB 160-425 Single-Lane Metering
Powers Road NB 290-500 Single-Lane Metering
Reed Market Road (EB Reed Market) 220-730 Single-Lane Metering
Reed Market Road (Division) 545-845 Single-Lane Metering
Colorado Avenue NB 1,035-1,500 Multi-Lane Metering

Revere Avenue NB 330-445 Single-Lane Metering
3rd Street NB 475-550 Single-Lane Metering
Butler Market Road NB 240-310 Single-Lane Metering

Installation of ramp meters is proposed as a Tier 2 project, since they are expected to provide benefits to
traffic operations but may not be needed in the short term. Additionally, RIROs need to be closed first for
ramp meters to function effectively and further study is needed to develop operational details.
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The Concept of Operations is proposed for development in the short term and implementation would take
place in the medium term. There is potential for phasing, with ramps north of Powers Road implemented as
Phase 1 because the interchange projects at Powers Road and Murphy Road would need to be completed
prior to metering due to changes in flow and operations.

The Concept of Operations would include an assessment of all other ramps that are substandard to
determine whether other roadway improvements are required to accommodate ramp meters. Ramps would
likely operate most effectively if implemented together rather than ramp by ramp. Specific triggers for
installation of ramp meters would be identified in the Concept of Operations; however, merge failures at
some locations on the Parkway would likely occur in the next 10 to 15 years or sooner, depending on
development, changing trends in travel demand, and other projects.

Right-In-Right-Out Closures/Modifications (Operations)

RIRO projects close either both a right turn onto the Parkway (right-out) and right turn from the Parkway
onto a local road (right-in), or one or the other with modifications to extend the remaining acceleration or
deceleration lane. These are intended to address deficiencies in operations and safety on the Parkway.

Triggers for RIRO projects include existing safety and operational issues, geometric deficiencies, needs of
other projects for closure, and development. Six of eight RIRO projects are Tier 1 projects and are needed in
the short term to address existing safety, operational, and geometric problems, or are needed for projects
that are not development driven. China Hat Road and Ponderosa Street (C2g), and Rocking Horse Road (C2h)
RIRO closures are Tier 2 projects because their need is development driven.

Completion of all RIRO projects north of Powers Road (C2a though C2d) is needed for installation of ramp
meters (C1) to operate effectively. Thus, the need for RIRO closure or modification is triggered by the need
for ramp metering.

Most RIRO projects are anticipated to be completed with minimal ROW impacts. However, the Lafayette
Avenue project (C2a) would require ROW for the deceleration lane extension.

The closures of China Hat Road and Ponderosa Street RIRO intersections with the Parkway (C2g) may be
completed separately, but full closure at this location would be necessary for the China Hat overcrossing
project (S4).

The Powers Interchange (S3) and Murphy Road tight diamond (S6) projects would trigger the need for closure
of Badger Road RIRO (C2e) and Pinebrook Boulevard RIRO (C2f), respectively. Both RIRO projects would also
be necessary for the Murphy north frontage road (57) to operate effectively. While these two RIRO projects
may be phased where each side is closed separately, full closures would be required for projects S3, S6 and
S7.

The need for the Rocking Horse Road RIRO closure is driven by development buildout south of Ponderosa
Street within the urban growth boundary. An Interchange Area Management Plan (IAMP) at Baker Road and
Knott Road Interchange (S5) would be needed to determine access plans for this location. The Murphy tight
diamond interchange (S6) and south frontage road (S8) would also be needed prior to this RIRO closure.
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The next step is to advance scoping to consider:

e Bundling
e Needed mitigation
e  Whether they could be done in phases, without final mitigation

One possibility may be to move forward with the highest-priority locations first (including Lafayette Avenue,
Hawthorne Avenue, Truman Avenue, and Reed Lane) with others following later. A RIRO study can be
bundled with a study on shoulder-width improvements.

Ramps Improved to Standard Lengths (Operations)

Acceleration and deceleration lanes on US 97 provide drivers with an opportunity to adjust their speeds to
match the traffic stream while entering or exiting the mainline facility. Locations for analysis were identified
where geometric conditions represented a safety risk due to substandard acceleration/deceleration lane
lengths. Four ramp-extension projects were recommended for implementation following the alternatives
evaluation process:

e Two deceleration lane extension projects: Hawthorne Avenue southbound (C3a) and Reed Market Road
southbound (C3b). Both are proposed as Tier 1 projects.

e Two acceleration lane extension projects: from Revere Avenue northbound (C3c) and from Colorado
Avenue northbound (C3d). Both are proposed as Tier 2 projects.

All four ramp-extension projects are triggered by existing geometric deficiency. Safety issues are also a
concern, particularly at Hawthorne Avenue. The Colorado Avenue northbound project (C3d) is the only one
with likely ROW impacts, where some space on the Franklin Avenue overcrossing could be repurposed to fit
in the extended acceleration lane.

The southbound deceleration lane at Hawthorne Avenue southbound (C3a) is needed to maintain Parkway
exit access to downtown. It should be considered for pairing with nearby overcrossing projects, but has
independent safety issues and needs to be addressed in the short term.

Active Transportation Crossing Improvements (Active Transportation)

ODOT and the City of Bend have agreed that the preferred approach to providing low-stress active
transportation facilities in the Parkway corridor is to develop parallel routes using city streets and paths
supplemented with enhanced crossings along US 97 to improve connectivity. The identification of
connections to parallel low-stress routes was a joint City of Bend/ODOT effort completed in coordination
with the broader low-stress network that was being developed as part of the City of Bend’s Transportation
System Plan update. There are 18 active transportation crossing improvement projects:

e 10asTierl
e 7 asTier2]
e 1 (at Wilson Avenue) as Tier 3
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These projects are all triggered by existing gaps in the high priority low-stress bicycle and pedestrian network.

Table 11 lists priority locations for improving existing and creating new US 97 Pedestrian and Bicycle

Crossings, with tier priority and improvement type and sorted by study area.

Table 11: Priority Locations for Improving Existing and Creating New US 97 Pedestrian and Bicycle Crossings
CROSSING
STUDY INVESTMENT TIER1 TIER 2 TIER 3 IMPROVE EXISTING OR
AREA PROJECT LOCATIONS PRIORITY | PRIORITY | PRIORITY CREATE NEW CROSSING?*
Cla Cooley Road X Improve existing (at-grade
signal)
North cal Robal Road X Improve existing (at-grade
signal)
Cam Empire Avenue X Imp.rove.eX|st|rllg (oyercrossmg
unsignalized/signalized)
Clb Butler Market Road X Improve .eX|st|ng (overcrossing
unsignalized)
Cén Revere Avenue X Improye existing (overcrossing
signalized)
C4c Olney Avenue X Improve eX|§t|ng
(undercrossing)
C4d Greenwood Avenue X Improve eX|§t|ng
(undercrossing)
Central Cde Hawthorne Avenue X Create new crossing
C4af Franklin Avenue X Improve eX|§t|ng
(undercrossing)
Cdo Aune Avenue X Improve eX|§t|ng
(undercrossing)
Cdp Wilson Avenue X Improve e>§|st|ng
(overcrossing)
C4q Reed Market Road X Improve .eX|st|r.19 (oyercrossmg
unsignalized/signalized)
C4g Canal/Garfield Avenue X Improve eX|§t|ng
(undercrossing)
Improve existing (at-grade
Badger Road/ . .
C4h Pinebrook Blvd X rectangular rapid flashing
beacons)
Improve existing (at-grade
South Cér Powers Road X signal)
Cdi Murphy Road X Improve e>§|st|ng
(overcrossing)
C4j China Hat Road X Create new crossing
Baker Road/Knott Improve existing (overcrossing
Cak X o
Road unsignalized)

* All pedestrian and bicycle crossings of the US 97 Parkway are assumed to be grade-separated in the future
(i.e., overcrossings or undercrossings).
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Funding opportunities vary for these projects. At least two projects could be funded through Infrastructure
for Rebuilding America (INFRA) grants (C4a, C4l), and at least six could be part of potential bond projects
(C4b, CAc, C4d, C4e, C4f, C40). The active transportation crossing improvement does not appear to be
included in the bond project for Reed Market Road improvements, though active transportation
improvements would be part of any ultimate solution at this location. A crossing improvement at China Hat
Road, triggered by development of the “Thumb” area, would likely be developer or city funded.

Next steps for certain active transportation crossing improvement projects include coordination with INFRA
grant design (C4a, C4l), coordination with TSP improvements, coordination with (or completion of) other
projects, and analysis and/or conceptual design. Individual projects could be implemented separately or
grouped together. Cost estimates for these projects will be developed on a case-by-case basis as part of
stand-alone scoping efforts or integrated as part of larger interchange or corridor projects.

Transportation Systems Management and Operations Projects

TSMO projects include a set of strategies that focus on operational improvements and maintenance that
could restore or possibly increase the performance of existing facilities. These projects generally do not
conflict with one another and multiple strategies may be included

Weather Warning System, Variable Speed Signs, and Roadside Traveler Information Dissemination

The weather warning system?’ project (C6) and variable speed signs*® project (C7) are both Tier 2. The
roadside traveler information dissemination'® project (C11) is not assigned a tier but could be bundled with
C6 and C7. All TSMO projects could be bundled together, or each in combination with other TSMO projects.

Of these three projects (C6, C7 and C11), phasing would be considered for the weather warning system
project (C6), because signs do not need to be installed all at once, and costs for these projects would be per
sign.

The needs for the three projects are all triggered by existing travel time reliability impacts. Namely, seasonal
crash trends affect the need for a weather warning system, seasonal weather impacts affect the need for
variable speed signs, and special events affect the need for roadside traveler information.

The recommended next step for all three projects is that ODOT coordinate with current County or MPO ITS
planning efforts and explore previous funding sources for ITS projects as well as communications
infrastructure needs

17 A weather warning system includes a variety of applications that activate warnings regarding weather (e.g.,
roadway flooding, fog, snow, or ice) to inform drivers of potentially hazardous conditions.

18 variable speed signs are used to manage congested corridors, and/or events caused by incidents or weather by
displaying advisory speeds according to the conditions ahead.

19 Roadside traveler information dissemination uses variable message signs on roadways or highway advisory
radio to disseminate traveler information. This system could also be used to help guide travelers during special
events such as festivals or concerts.
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Incident Management (ITS/TSMO)

The incident management?® project (C8) is Tier 2 and is triggered by travel time reliability impacts from
crashes. It could be bundled with the roadside traveler information dissemination project (C11). It would be
more effective if implemented with the shoulders built to standard widths project (C5). The recommended
next step is that ODOT coordinate with current County or MPO ITS planning effort and explore previous
funding sources for ITS projects. The estimated cost would be $50,000 to $500,000 per year.

Shoulder-Width Improvements at Strategic Locations in the Corridor (Operations)

The shoulder-width improvements at strategic locations in the corridor project?! (C5) is proposed as Tier 2,
and the project need is triggered by existing geometric deficiencies and travel time reliability issues. This
project would increase the benefit of the incident management project (C8) and could support traffic
enforcement.

Right-of-way (ROW) space needed to widen shoulders would be either purchased or repurposed by
modifying medians where the ROW) is tight.

Phasing could be implemented by segment. The next step would be to study and identify priority locations
based on operational issues and needs and available ROW. This study could be bundled with a RIRO study.

Enhanced Traffic Signal Operations at Ramp Terminals and Traveler Information Signing
(Operations)

The enhanced traffic signal operations at ramp terminals project?? (C9) is Tier 1, the need for which is
triggered by queuing, particularly at Powers Road. It should be coordinated with ODOT’s ongoing ATC
conversion plan. This could include freight and transit signal priority as interim solutions. Phasing would be
possible following the implementation of ATC controllers. The next step would be to complete the ATC
conversion plan and obtain additional radar funding.

The traveler information signing project (C10) would guide travelers along a certain path using static signing.
It is also Tier 1, the need for which is triggered by the confusion of drivers, particularly those less familiar with
the regional road network. It could be included as part of the INFRA grant for improved wayfinding from

20 Incident management is the coordination of responses to clear incidents that affect safe and efficient travel.
Strategies include dedicated incident response programs and strategies, incident response vehicles, and
staged/dry-run towing.

21 Widened shoulders provide space for law enforcement activity, disabled vehicles to pull over, bicycle travel,
passage around incidents, opportunities for improved freight operations, potential transit use, and partial storage
for snow removal. Standard width shoulders for the Parkway would be 8 feet wide for the outer/right shoulder and
4 feet wide for the inner/left shoulder, although further study would determine the specific locations and amounts
of additions, if any.

22 Enhanced traffic signal operations at ramp terminals includes improving existing signals through re-
timing/optimization, adaptive systems, or better/increased detection. Enhanced traffic signal operations could be
combined with geometric and lane utilization improvements to be fully effective. Many of these improvements
could be realized through the upcoming ODOT ATC conversion plan. Furthermore, upgrading ramp signals to new
technology would help to future-proof the network for potential future connected and autonomous vehicle
applications.
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Robal Road to Division Street. The recommended next step is that ODOT coordinate with current County or
MPO ITS planning effort and explore previous funding sources for ITS projects. Cost to implement is
estimated at $2,000 to $30,000 per location.

6.3 NORTH STUDY AREA

FEIS Projects

FEIS projects?® (N1) are not assigned a tier. Instead, timing depends on the larger North Corridor process and
availability of funding to address existing operational and safety issues. The INFRA grant-funded portion is the
short-term first phase, and the full FEIS is long term.

6.4 CENTRAL STUDY AREA

US 97 Mainline Projects (Modification)

The auxiliary lanes on southbound US 97 between Empire Avenue and Butler Market Road and on
northbound US 97 between 3™ Street and Empire Avenue are part of FEIS projects (N1). They do not serve an
existing need, but it is anticipated they will when traffic volumes are well over capacity 20 years out. They are
part of the ultimate build out of FEIS projects (N1) and should be re-assessed after the completion of the
INFRA grant phase.

Butler Market Road Projects

Interchange Improvements (Modification)

The Butler Market Road interchange improvements project (M1) is Tier 1 and would involve a southbound
frontage road to the interchange and roundabouts (or signals) at the southbound off-ramp and at Butler
Market Road and 4t Avenue.

The options considered at the southbound off-ramp terminal with Butler Market Road are a traffic signal or a
roundabout. The existing off-ramp terminal fails to meet the existing mobility target. The control type
(roundabout or signal) should match what is installed at Butler Market Road and 4t Street. The project could
be a part of a bond. Unlike the frontage road to the interchange, there would be no likely significant ROW
impacts.

The new frontage road concept would extend the southbound off-ramp to connect directly to US 20
(Business 97). The existing southbound frontage road to interchange ramp terminal fails to meet the existing
mobility target and westbound Butler Market queuing issues exist. Exact project trigger needs to be
determined through a more detailed study. This project would require signal upgrades at 3™ Street and
Butler Market Road, access refinement between the ramp terminal and 3" Street, re-alignment of the west

23 The project analyzed for the Parkway Study is in the FEIS, which to date is only partially funded. The ongoing
North Corridor Study will identify the funded interim phases of the FEIS Preferred Option; therefore, that analysis
will provide different results than those presented for the north study area in this study. This project was identified
as its own group because it will affect only the north portion of the corridor and is compatible with all other
projects.
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leg at Division Street and 3" Street, and completion of the roundabout or signal at the Butler Market
southbound off-ramp. The project could be part of a bond. ROW impacts would be minimal.

The intersection of Butler Market Road and 4t Street is within the influence area of the interchange and its
performance can affect operations at the ramp terminals. The two traffic control options considered here are
a traffic signal or a roundabout. Today, this location has all-way stop controls. The trigger for traffic control
options at Butler Market Road and 4" Street is to address existing operational need. The control type
(roundabout or signal) should match what is installed at the Butler Market Road southbound off-ramp. A
roundabout scored higher than a signal in the Second Level Evaluation.

Revere Avenue Projects (Modification)

To improve bicycle and pedestrian facilities on Revere Avenue, going from four vehicular travel lanes to three
is proposed from 4t Street to Wall Street, to reallocate the ROW width and this safer design benefits
bicyclists and pedestrians. This change would allow for better sidewalks and buffered bike lanes within the
existing ROW. Furthermore, the project would also include the following elements, which could improve
safety and operations:

o Dedicated left-turn lanes at Division Street and Revere Avenue
e The ability to separate left-turn phases at Division Street and Revere Avenue during railroad closures to
the east

The Revere Avenue lane reconfiguration project (M2) is Tier 2 and would address existing geometric and
active transportation needs. It could be combined with a larger “Z” project that extends to Portland
Avenue/Wall Street.

Colorado Avenue Projects (Modification)

The US 97 northbound and southbound ramps at Colorado Avenue will not provide enough capacity to serve
the forecast demand. In addition, the northbound ramp intersection at Colorado Avenue was flagged for
safety issues. Two projects besides the northbound on-ramp acceleration lane extension are proposed for
Colorado Avenue:

e The signal or roundabout at the northbound ramp project (M3) is Tier 1 and would address existing
operational needs. There are potential impacts to rail properties due to a westbound right-turn lane.

e The improvement to the southbound ramp intersection project (M4) is Tier 2. A study should occur in the
short term to prevent core area solutions from precluding interchange solutions. This study can happen
at any time, because there are no project dependencies and TSP findings are sufficient to support a study
at this location. The TSP includes Colorado Avenue/US 97 safety improvements in its near-term
investment priorities. The cost estimate is unknown.

6.5 SOUTH STUDY AREA

Reed Market Road (Modification)
The Reed Market refinement study project (S1) from Bond Street to 3™ Street is Tier 1 and is triggered by
existing operational needs on Reed Market Road. Solutions would likely require some ROW acquisition,
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particularly north of the northbound ramp terminal. The next step is to complete a refinement study, which
can happen at any time, because TSP findings are sufficient to support a study at this location. The TSP
includes Reed Market Road/US 97 interchange improvement study in its near-term investment priorities.
Implementation of study recommendations should start in the short term. Outcomes from the study are
potential bond projects.

The dedicated left-turn lane at Reed Market Road and 3" Street project (S2) is Tier 1 and is triggered by
existing operation needs on Reed Market Road. Ultimate solutions will be identified by the refinement study
and would also likely require some ROW acquisition. This project is already funded through the City of Bend
five-year CIP.

Murphy Road and Powers Road Improvement Concepts
The recommended Murphy Road and Powers Road projects are outlined in the Alternatives Evaluation
section of this plan and detailed in Technical Memorandum #8.

Powers Road (Modlfication)

The Powers Road interchange project (S3) is Tier 1. This project is recommended after completion of the
Murphy Road tight diamond interchange project (S6), which can partially address existing needs. The Badger
Road RIRO project (C2e) is required prior to the S6 project. Potential phasing would be to construct an
overcrossing before the interchange, but only after the Murphy Road tight diamond (S6) project is
completed. Next steps are to refine preliminary design and begin ROW acquisition in the short term, followed
by construction in the mid-term.

Murphy Road (Modification)

The Murphy Road tight diamond interchange (S6) is Tier 1. It is triggered by the need for development of the
Urban Renewal District around Murphy Road and to provide some relief to existing operations issues at
Powers Road. It requires a RIRO closure at the Pinebrook Boulevard project (C2f), and likely requires some
ROW acquisition. Potential funding sources are a bond or urban renewal funding. The recommended next
step is for ODOT to develop a detailed project coordination plan with the City of Bend regarding the
implementation of Murphy and Powers Road Interchange projects.

Both frontage road projects are development driven Tier 2 projects, triggered by growth south of Murphy
Road related to future buildout of the Murphy Road crossing area and the “thumb” area, the undeveloped
UGB land bounded by China Hat Road, Knott Road, and US 97.

The north frontage road project depends on the Pinebrook Boulevard and China Hat Road/Ponderosa Street
RIRO closures projects (C2f, C2g). There is potential for phasing, with improvements to Blakely Road first,
followed by new construction south of Pinebrook. Some ROW acquisition would be required. The project is
likely to be partially developer funded.

The south frontage road project would depend on the Murphy tight diamond (S6), China Hat Road
overcrossing (S4), and Rocking Horse Road closure (C2h) projects to function effectively. There is potential for
phasing with connection from the tight diamond to Murphy Road first, followed by the extension to
Ponderosa Street as development increases. It is likely the south frontage road project would require minimal
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ROW acquisition. The south frontage road project is a City of Bend responsibility and would likely be partially
developer funded through properties in the Murphy crossing area.

China Hat Road (Modification)

The China Hat Road overcrossing project would address an issue related to future development access to the
Parkway between Baker Road/Knott Road and Murphy Road. The China Hat Road overcrossing project (54) is
Tier 2, would be triggered by build out of the “thumb,” and would depend on the RIRO closure at the China
Hat Road and Ponderosa Street project (C2g) and the Murphy tight diamond interchange project (S6). The
overcrossing would likely require some ROW acquisition. The project would likely be developer or City of
Bend funded.

Baker Road/Knott Road (Modification)

The Baker Road/Knott Road options consider either signals or roundabouts at the existing two-way stop-
controlled ramp terminals. The IAMP at Baker Road/Knott Road Interchange project (S5) is Tier 1.
Improvements are needed now to accommodate growth near this interchange. The Baker/Knott IAMP is
anticipated to start this summer (2020) and may identify a phased set of solutions.

7.0 ALTERNATIVE MOBILITY TARGETS

7.1 BACKGROUND

The Oregon Highway Plan (OHP) identifies highway mobility targets for maintaining acceptable and reliable
levels of mobility on the state highway system, consistent with expectations for each facility type, location,
and functional objectives.?* The adopted mobility targets are the initial tool for identifying deficiencies and
considering solutions for vehicular mobility on the state system. However, consistent with OHP Policy 1F, the
ability to meet OHP mobility targets may not be compatible with a community’s adopted land use plan,
financial capacity, or goals. In these cases, alternative mobility targets can be explored for a facility to adjust
long-term roadway performance expectations.

It is important for a highway facility plan to identify a broad range of transportation system projects and
services to address the deficiencies that would exist at the end of a 20-year planning horizon if the
community grows in accordance with its adopted land use plan. However, it is also important to realistically
identify which transportation projects and services are reasonably likely to be implemented over the 20-year
planning horizon, based on financial or other constraints. This exercise enables the community and the state
to establish realistic expectations for how that transportation system will likely operate at the end of the 20-
year planning horizon.

Because of the financial constraints that have been faced by state and local governments over the last 20
years and which are expected to continue into the foreseeable future, it is often the case that the local
and/or state roadways will not be able to meet local LOS standards or, in the case of ODOT, roadway v/c
ratio-based mobility targets, at the end of the 20-year planning horizon if the community grows in

241999 Oregon Highway Plan, as amended May 2015, Policy 1F: Highway Mobility Policy, Oregon Department of
Transportation
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accordance with its land use plan. This is particularly common in larger communities or in those with
roadways that experience higher travel demands. In these cases, it is appropriate to adjust roadway
performance expectations, as expressed through local LOS standards or state mobility targets, to match the
performance that is actually forecast to exist at the end of the 20-year planning horizon, through the
adoption of alternative standards or mobility targets.

In these situations, adopting alternative standards or mobility targets means adjusting roadway performance
expectations to match realistic expectations for how the roadways are forecasted to operate, taking into
account financial and other constraints. In addition to establishing realistic expectations for future system
performance, this process will help reduce the need to list state and local investment needs that both parties
acknowledge are unlikely to be achieved.

7.2 NEED FOR ALTERNATIVE MOBILITY TARGETS ON US 97 PARKWAY

Continued growth in regional travel along US 97 coupled with a significant amount of population and
employment growth projected in Bend will increase daily trips on the US 97 Parkway from about 50,000
today to about 80,000 by 2040. Even with the transportation improvements identified as reasonably likely to
be funded in the US 97 Parkway Plan and the City’s TSP (approximately $1 billion of projects and programs),
transportation analysis forecasts many intersections along the US 97/Bend Parkway corridor will not comply
with ODOT'’s current mobility targets by the end of the 20-year planning horizon.

An evaluation of the differences between the current targets and forecasted traffic operations (discussed in
more detail below) confirmed the need for assessing the potential to mitigate conditions through other
means, while balancing the goals established as part of the US 97 Parkway Plan and Bend TSP. The findings of
that evaluation are described below.

Current Mobility Targets

Currently, all ODOT intersections within the Bend MPO area must comply with the v/c ratio-based mobility
targets in Table 6 of the OHP. ODOT v/c ratio mobility targets are based on highway classification and area
type. Within Bend, US 97 is classified as a Statewide Highway and Expressway within an MPO. Therefore, the
v/c target is a maximum of 0.85 for intersections on US 97 and its ramp terminals.

The mobility targets in the OHP are based on conditions present during the 30t highest annual hour of traffic
(30 HV). Within Bend, the 30 HV typically occurs during the summer months, when traffic volumes increase
due to an influx of vacationers and visitors, leading to a significant increase in traffic over average weekday
conditions (from an 11 percent to 31 percent increase in some areas).

Projected 2040 Operations in the US 97 Corridor

During the development of Bend’s TSP, an alternative mobility targets technical memorandum? was
prepared that analyzed the need for alternative mobility targets on state highways. This analysis assumed
that all of the reasonably likely to be funded projects in the Bend MPO area would be constructed in the 20-
year planning horizon, including many projects from the US 97 Parkway Plan. Based on this analysis, Table 12
lists the future year 2040 peak hour (30 HV) intersection operations without and with the reasonably likely to

252020 Bend'’s Transportation Plan, Appendix | — Alternative Mobility Target Memorandum, City of Bend
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be funded projects (referred to as the “No Build”?® and “Mitigated” scenarios, respectively). Given the

increased growth in Bend over the 20-year planning horizon, traffic demand is forecast to exceed capacity at

many intersections by 2040. As shown in Table 12, 13 study intersections would continue to fail to comply

with existing mobility targets even under the mitigated scenario.

Table 12: Intersection Operations in the US 97 Parkway Corridor without and with Reasonably Likely to be
Funded Improvements (2040 PM Peak Hour, 30 HV)
EXISTING OHP
INT. MOBILITY NO BUILD [MITIGATED| US 97 PARKWAY PLAN/TSP
NO. INTERSECTION CONTROL A TARGET vice ViC PROJECT
1 |US 97 & Tumalo PI (removed from study area after existing conditions analysis was completed)
2 |US 97 & Cooley Rd Signalized <0.85 1.07 0.89 US 97 North Corridor Project
3 |US 97 & Robal Rd Signalized <0.85 1.41 0.73 US 97 North Corridor Project
4 US 97 & Nels Anderson TWSC <0.85 (major) >2.00/ b US 97 North Corridor Project
Pl/Cascade Village < 0.95 (minor) >2.00
5 US 97 Bend E’kwy SB On- Signalized ® <085 1.28 0.99 Empire Blvd widening (C-13)
Ramp & Empire Blvd
6 US 97 Bend Pl.<wy NB Signalized <085 1.33 110 Empire Blvd widening (C-13)
Ramps & Empire Blvd
. N US 97 North Parkway Extension
7 |US 20 & Empire Blvd Signalized <0.85 1.32 1.25 Phase 2 (C-40)
8 |US 20 & Butler MarketRd  |Signalized <085 127 104 | Butler Market RA/US 20/US 97
improvement (C-21)
US 97 Bend Pkwy SB Off- 8 e Butler Market Rd/US 20/US 97
9 Ramp & Butler Market Rd TWSC/RAB <085 NAZ/1.30 055 improvement (C-21)
<0.85 (ramp)
US 97 Bend Pkwy NB On-
10 Ramp & Butler Market Rd TWSC <0.95 (Butler |0.11/0.04/0.11/0.13
Market Rd)
US 97 Bend Pkwy SB On- I Butler Market Rd/US 20/US 97
" Ramp/Division St & 3rd St Signalized <085 137 0.88 improvement (C-21)
US 97 Bend Pkwy SB I Revere Ave interchange
12 Ramps & Revere Ave Signalized <085 0.99 0.84 improvements (C-9)
US 97 Bend Pkwy NB I Revere Ave interchange
13 Ramps & Revere Ave Signalized <085 0.94 0.92 improvements (C-9)
US 97 Bend Pkwy & 8 NAE / US 97 right-off only (C-42)
14 Lafayette Ave TWSC/Free NA 52.00 NA
US 97 Bend Pkwy & NAE / US 97 right-off only (C-42)
15 Hawthorne Ave TWSC/Free ® NA >2.00 NA
US 97 Bend Pkwy SB o
16 Ramps & Colorado Ave Signalized <0.85 117 0.98
US 97 Bend Pkwy NB TWSC/ US 97/Colorado Ave NB ramp
17 Ramps & Colorado Ave Signalized B <085 052/129| 090 capacity improvement (C-7)
18 US 97 Bend Pkwy & Truman [TWSC/ NAE / US 97 right-on, right-off closure
Ave Closed B >2.00 (C-42)
US 97 Bend Pkwy SB I US 97/Reed Market Rd
19 Ramps & Reed Market Rd Signalized <085 129 089 interchange (C-19,C-20)

26 For more details on the No Build scenario results, see the US 97 Parkway Plan Phase 2, Technical Memorandum
#4 — Future Conditions, November 2018
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EXISTING OHP
INT. MOBILITY NO BUILD [MITIGATED| US 97 PARKWAY PLAN/TSP
NO. INTERSECTION CONTROL A TARGET vice ViC PROJECT
20 US 97 Bend Pkwy NB TWSC/ <0.85 NAE / 0.80 US 97/Reed Market Rd
Ramps & Reed Market Rd  |Signalized B >2.00 ' interchange (C-19,C-20)
21 US 97 Bend Pkwy & Reed  [TWSC/ _ NAE / 1.05 _ US 97 right-on, right-off closure
Ln Closed B (C-42)
US 97 Bend Pkwy SB T . .
22 Ramps & Powers Rd Signalized <0.85 0.08/1.24| 0.81 Powers Rd interchange (C-41)
US 97 Bend Pkwy & Powers |Signalized/ .
23 Rd Closed B - 1.45 - Powers Rd interchange (C-41)
US 97 Bend Pkwy NB T . .
24 Ramps & Powers Rd Signalized <0.85 0.28/0.09| 0.70 Powers Rd interchange (C-41)
US 97 Bend Pkwy & Badger 5 _ _ _ US 97 right-on, right-off closure
25 Rd Closed (C-42)
US 97 Bend Pkwy & 5 US 97 right-on, right-off closure
%6 | pinebrook Bivd Closed - - - (C-42)
TWSC/ NAE / US 97 right-on, right-off closure
27 |US 97 & Ponderosa St Closed & - 59,00 - (C-42)
US 97 SB Ramps & Baker <0.85 (ramp) i
28 Rd TWSC <0.95 (Knott Rd) 0.02/1.26 | 0.06/0.86
< (.85 (ramp) 041/ 0.38/
29 |US 97 NB Ramps & Knott Rd[TWSC <0.95 (KnottRd)| >2.00 5200 -
40 |US20&O.B.RileyRd Signalized <0.85 0.91 0.82 -
46 |Revere Ave & 3rd St (US 97) |Signalized <0.85 117 1.10 -
Study intersections meeting targets| 2/28 10/23

A TWSC stands for two-way stop-controlled. RAB stands for roundabout.
B Traffic control change due to US 97 Parkway Plan/TSP project.
C Signalized intersection volume-to-capacity (v/c) results are reported for the overall intersection. RAB results are reported for
the worst leg. TWSC intersection results are reported for the worst major approach/ worst minor approach.

D This intersection was not analyzed as part of the TSP. The design of the US 97 North Corridor project would directly affect
this intersection, and any alternative mobility targets should be identified as part of that process.

E Major street movement operates under free-flow conditions; movement v/c results are not applicable.

Bold and Red valuesindicate the adopted mobility target would not be met.

It should be noted that while the US 97 at Cooley Road intersection is forecast as failing to meet mobility

targets in the 2040 mitigated scenario, the actual design of this intersection has not yet been finalized. The

ultimate design of Phase 1 of the US 97 North Corridor project may significantly change the performance of

this intersection as well as US 97 at Robal Road and US 97 at Nels Anderson Place. In addition, the ongoing

US 97 Baker Road IAMP will likely identify improvements to the US 97 ramp terminal intersections at Baker

Road and Knott Road. Any alternative mobility targets needed at those intersections should be

recommended as part of those respective efforts.

It should also be noted that the environmental impact statement for the US 97 North Corridor project

included additional improvements at the US 20 and Empire Boulevard intersection. However, during the

Bend TSP process, it was determined that these improvements would not be included in the financially

constrained project list. Therefore, no improvements were assumed to be in place for the purpose of this

analysis.
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Factors Limiting the Ability to Meet Existing Mobility Targets

The following several factors combine to make compliance with the current mobility targets within Bend
difficult.

Projected multimodal travel needs

The importance of US 20 and US 97 to statewide, regional, and local travel creates significant multimodal
demands for both short and long trip users along the corridor. These users include the following:

e People driving taking advantage of the higher speeds and grade-separated intersections to make local
trips to homes, work, and shopping

e People driving making regional trips between cities (including between Redmond, Sisters, Sunriver, La
Pine and other Central and Eastern Oregon destinations)

e  Freight traveling to and through Bend
e Transit traveling along the main state facility or crossing at a local street

o People biking and walking along and across US 20 and US 97

Balancing the needs of each of these various users was a key factor in the discussions and decisions of both
the Bend MPO Policy Board and Bend Citywide Transportation Advisory Committee related to evaluating
scenarios and identifying projects and programs for the US 97 Parkway Plan and Bend TSP.

Existing and planned development patterns

In many areas along US 20 and US 97, adjacent existing development and planned urban form promoting
increased density and mixed land use constrain the ability to widen the highway ROW or provide parallel
alternate routes. Obtaining needed ROW for highway widening would require acquisition and removal of
such development, which would be very expensive and counter to the goals and objectives of the
community.

Financial factors

As is true for most agencies, funding for transportation improvements is limited and constrains the ability of
ODOT to fund highway capacity improvements. ODOT and the City of Bend have collaborated on a funding
strategy for most major transportation projects in this corridor.

The US 97 Parkway Plan and Bend TSP identified a comprehensive set of transportation solutions resulting in
nearly $1 billion of projects and programs deemed reasonably likely to be funded in the 20-year planning
horizon, including contributions toward many projects on state highways. However even though the Bend
TSP includes a robust transportation funding strategy that enables the projects and programs list to be
designated reasonably likely to be funded, remaining facility mobility target performance deficiencies could
not be addressed within the funding constraints.

Other Strategies Being Applied to Enhance Mobility
In addition to funding capacity improvements, the US 97 Parkway Plan and Bend’s TSP identify funding for
programs and policies to improve multimodal conditions and help reduce motor vehicle demand. This
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includes a commitment to building a citywide low-stress bicycle and pedestrian network, implementing
parking pricing and management in downtown Bend, supporting an expansion of the existing transit network
(including mobility hubs and high-capacity transit) and implementing a travel demand management program
for major employers and institutions to reduce motor vehicle demand.

7.3 ALTERNATIVE MOBILITY TARGET Figure 11:  Alternative Mobility Target Methodology

EVALUATION Step 1
Figure 11 shows ODOT’s methodology for ( Does the ( i
ini ; i 27 intersection meet Mo Alternative
determining aIternat|v<.e m.0b|l|ty targets.?’ A eiialing Ergets il Yes 3| mobility target is
summary of each step is discussed below, and planned needed
Table 13 lists the results for each individual |t meniss. } \ /
intersection. Step2 Mo
' ™) r ™)
Step 1: Implement Planned Improvements ls the ViC ratioless | Yes | Recommend anew
Prior to implementing alternative mobility targets, than 1.07 targetless than 1.0
all feasible actions and improvements must be L ) L y
taken to meet the current targets. Even with the Step3 ¥ Mo
implementation of the reasonably likely to be 3 g
funded improvements in the US 97 Parkway Plan Is the VIC ratio less Yes g?cgtr?erggmaannfg”
, . . . than 1.0 for a peak p————s| 879 s
and Bend’s TSP, alternative mobility targets will be g g with a 1.0 peak
needed at the following 10 study intersections:2® ) otk faxof )
Stepd W No
e US 97 Bend Parkway Southbound On-Ramp & P &l - “
Empire Boulevard (v/c = 0.99) ls the VIC ratio less | y. Recommend an
than 1.0 during an > average weekday
e US 97 Bend Parkway Northbound Ramps & average weekday? target
Empire Boulevard (v/c = 1.10) i y \, J
e US 20 & Empire Boulevard (v/c =1.25) . Step 5
Mo Recommend a
e US 20 & Butler Market Road (v/c = 1.04) target allowing X
g > number of hours to
e US 97 Bend Parkway Southbound On-Ramp/ r:t):gl?ne?h?a ;-'Flnlgge
Division Street & 3rd Street (v/c = 0.88) L weekday

e US 97 Bend Parkway Northbound Ramps &
Revere Avenue (v/c=0.92)

e US 97 Bend Parkway Southbound Ramps & Colorado Avenue (v/c = 0.98)

e US 97 Bend Parkway Northbound Ramps & Colorado Avenue (v/c = 0.90)

27 Planning Business Line Team Operational Notice PB-02, Oregon Department of Transportation, effective May 2,
2013.

28 Note: This excludes the intersections on US 97 with Cooley Road and Robal Road, which will be addressed by the
North Corridor Project, as well as the US 97 ramp terminals with Baker Road and Knott Road, which will be
addressed by the ongoing Interchange Area Management Plan.
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e US 97 Bend Parkway Southbound Ramps & Reed Market Road (v/c = 0.89)

e Revere Avenue & 3rd Street (US 97) (v/c =1.10)

Step 2: Increase v/c targets, Staying Below Capacity

In cases where the v/c is forecast to be greater than the OHP mobility target but less than capacity (v/c =
1.0) during the 30 HV, establish the proposed alternative target consistent with the v/c values used in the
OHP. This approach would work for the following six of the 10 intersections needing alternative mobility
targets, but not for the remaining four intersections still forecast to operate at v/c greater than 1.0 as listed
in Table 13:

e US 97 Bend Parkway Southbound On-Ramp & Empire Boulevard (v/c = 0.99)

e US 97 Bend Parkway Southbound On-Ramp/Division Street & 3rd Street (v/c = 0.88)
e US 97 Bend Parkway Northbound Ramps & Revere Avenue (v/c =0.92)

e US 97 Bend Parkway Southbound Ramps & Colorado Avenue (v/c = 0.98)

e US 97 Bend Parkway Northbound Ramps & Colorado Avenue (v/c = 0.90)

e US 97 Bend Parkway Southbound Ramps & Reed Market Road (v/c = 0.89)

Step 3: Remove Peaking within the Peak Hour

In cases where v/c is forecast to be greater than or equal to capacity during the 30 HV using the standard
analysis procedures, evaluate the actual peak-hour traffic volume for future year 30 HV projections rather
than expand the peak 15 minutes to be the 30 HV. If the resulting v/c is less than 1.0, establish the
proposed alternative target. Setting the peak-hour factor (PHF) for the 30 HV to 1.0 relaxes the peaking
assumptions and allows for analysis of the peak-hour volumes instead of the peak 15-minute volumes. Using
this approach would work for the following intersection but not for the remaining three intersections that
could not be addressed by Step 2:

e US 20 & Butler Market Road (new v/c = 0.94)

Step 4: Analyze Average Weekday Conditions

In cases where v/c is forecast to be greater than or equal to capacity during the design hour using the
actual peak-hour projection of traffic and in areas where design hours are affected by high seasonal traffic
volumes, evaluate the annual average weekday PM peak (AWD) as the future-year design hour rather than
the 30 HV. If the resulting v/c is less than 1.0, establish the proposed alternative target. Analyzing average
weekday conditions instead of the 30 HV gives a more accurate representation of typical conditions instead
of peak summer conditions when there is an influx of visitors in Bend. Using AWD volumes with a PHF of 1.0,
all study intersections except US 20 at Empire Boulevard (new v/c = 1.07) are forecast to operate with a v/c
ratio of 1.0 or less, including the following two intersections that could not be addressed by Step 3:

e US 97 Bend Parkway Northbound Ramps & Empire Boulevard (new v/c = 0.90)
e Revere Avenue & 3" Street (new v/c = 0.97)
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Step 5: Hours of Congestion

In cases where v/c is forecast to be greater than or equal to 1.0 using the Annual Average Weekday PM
Peak as the future design hour, determine the duration of the period during which the future Annual
Average Weekday PM Peak hour will have a v/c greater than or equal to 1.0. Establish the proposed
alternative target by increasing the number of hours that v/c can be greater than or equal to 1.0. An “hours
of congestion” analysis assumes that traffic volumes that exceed capacity in the analysis hour are shifted to
the “shoulder’ hours, iteratively, until all traffic can be accommodated. The calculation of multi-hour
conditions with peak spreading is fairly complex and it can be difficult to achieve consistent results. Also,
because only the most congested intersections make it to Step 5 when considering alternative mobility
targets, it is often found that over-capacity conditions would be present for several hours of the day (in this
case, a preliminary estimate for the US 20 at Empire Boulevard intersection is at least 4 hours), making such a
target fairly ineffective.

Because of the difficulty with replicating results and managing the system using such a target, and
considering an hours-of-congestion-based target would be needed only at one location, it is not
recommended that this approach be applied to establish a new target for the US 20 at Empire Boulevard
intersection. Instead, the recommended approach (discussed in more detail below) is to apply the average
weekday target of a v/c less than or equal to 0.99 as described in Step 4. While this target could not be met
through 2040, it could be met for many years (approximately 10 to 15 years). In the meantime, it is
recommended that funding for the capacity improvements needed at this location be prioritized. If funding
cannot be committed before the average weekday PM peak-hour travel demand begins to exceed the
proposed alternative mobility target, an update to the alternative mobility target can be considered at that
time.
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Table 13: Intersection Operation in the US 97 Parkway Corridor when Applying the Alternative Mobility
Target Methodology (2040 PM Peak Hour)

EXISTING STEP 1: STEP 2: | STEP 3: STEP 4:

OHP 30 HV, W/ 30HY, 30HY, AWD,
INT. MOBILITY | RECOMMENDED | V/C< |PHF=1.0,V/|PHF=1.0,V/

NO. INTERSECTION CONTROLP | TARGET | IMPROVEMENTS 1.0 C< 1.0 C< 1.0
5 |Bend Pkwy SB On-Ramp & Empire Blvd |Signalized8 | <0.85 0.99 0.99 0.96 0.88
6 (Bend Pkwy NB Ramps & Empire Blvd Signalized <0.85 1.10 1.10 1.01 0.90
7 |US 20 & Empire Blvd Signalized <0.85 1.25 1.25 1.18 1.07
8 |US 20 & Butler Market Rd Signalized <0.85 1.04 1.04 0.94 0.86
9 gznd Pkwy SB Off-Ramp & Butler Market RABE <085 0.55 0.55 0.51 0.46

<0.85
Bend Pkwy NB On-Ramp & Butler Market (ramp) 041/
10 y TWSC <0.95 0.11/0.13 ' 0.10/0.10{0.08/0.08
Rd 0.13
(Butler Mkt
Rd)

11 [pend Pry B OnRamplDVSon St&  |gignaized | <085 0.88 088 | 074 | 068
12 |Bend Pkwy SB Ramps & Revere Ave Signalized <0.85 0.84 0.84 0.80 0.74
13 |Bend Pkwy NB Ramps & Revere Ave Signalized <0.85 0.92 0.92 0.91 0.81
16 (Bend Pkwy SB Ramps & Colorado Ave  [Signalized <0.85 0.98 0.98 0.80 0.72
17 |Bend Pkwy NB Ramps & Colorado Ave  |SignalizedB | < 0.85 0.90 0.90 0.81 0.70
19 (Bend Pkwy SB Ramps & Reed Market Rd |Signalized <0.85 0.89 0.89 0.74 0.66
20 |Bend Pkwy NB Ramps & Reed Market Rd|Signalized 8 | < 0.85 0.80 0.80 0.77 0.66
22 |Bend Pkwy SB Ramps & Powers Rd Signalized8 | <0.85 0.81 0.81 0.66 0.58
24 |Bend Pkwy NB Ramps & Powers Rd SignalizedB | <0.85 0.70 0.70 0.74 0.68
40 |US 20 & O.B. Riley Rd Signalized <0.85 0.82 0.82 0.77 0.71
46 |Revere Ave & 3rd St Signalized <0.85 1.10 1.10 1.02 0.97

Study intersections meeting targets STEP 1: STEP2:| STEP3: | STEP4:

y gtarg 7117 13/17 | 14117 | 16117

A Signalized intersection volume-to-capacity (v/c) results are reported for the overall intersection. Roundabout (RAB) results
are reported for the worst leg. Two-way stop control (TWSC) intersection results are reported for the worst major
approach/worst minor.
B Control change due to US 97 Parkway Plan/TSP project.

Bold and Red valuesindicate a v/c ratio greater than the mobility target at that step.
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74 RECOMMENDED ALTERNATIVE MOBILITY TARGETS

While the major investments recommended through the US 97 Parkway Plan, and identified as reasonably
likely to be funded in the Bend TSP, will result in improved intersection performance on ODOT facilities, not
all intersections will be able to meet state v/c mobility targets, and there is a need to consider alternative
mobility targets in select locations. Alternative mobility targets can help establish realistic expectations for
future system performance and create targets that help the community continue to grow in accordance with
its adopted land use plan.

The sections below describe the recommended alternative mobility targets, which have been separated into
three categories:

e US 97 interchange ramp terminals
e US 20 (3" Street) intersections
e Empire Boulevard corridor

Figure 12 at the end of this chapter shows the final recommended targets for study area intersections.

US 97 Interchange Ramp Terminals

Seven US 97 interchange ramp terminal intersections will require alternative mobility targets. However, with
the exception of the US 97 northbound ramp terminal at Empire Boulevard, all of these can be
accommodated through simple increases in the allowable v/c ratio while continuing to use the 30t highest
annual hour of traffic as the basis for analysis. Table 14 lists the new recommended v/c ratio targets. Note,
that the US 97 southbound ramp terminal/Division Street at 3" Street will be treated differently (as described
in Section 5.2) and the Empire Boulevard ramp terminals will be treated differently (as described in Section
5.3).

Table 14: Recommended Alternative Mobility Targets for US 97 Interchange Ramp Terminal Intersections *
INTERSECTION MAXIMUM VOLUME TO CAPACITY RATIO TARGET

US 97 Bend Parkway Northbound Ramps at Colorado Avenue 0.90

US 97 Bend Parkway Southbound Ramps at Reed Market Road '

US 97 Bend Parkway Northbound Ramps at Revere Avenue 0.95

US 97 Bend Parkway Southbound Ramps at Colorado Avenue 0.99

Notes:

AThe peak hour of analysis for applying these alternative mobility targets shall be the 30t highest annual hour.

B In addition to meeting the maximum v/c/ ratio target it shall be demonstrated, with a probability equal to or greater than

95 percent, that vehicle queues would not extend onto the US 97 Parkway mainline or into the portion of the ramp needed to
safely accommodate deceleration.

C Table 15 shows the alternative mobility target for the US 97 interchange ramp terminal intersections on 3 Street/Division
Street. Table 16 shows alternative mobility targets for the US 97 interchange ramp terminal intersections on Empire Boulevard.

Although an interchange serves both mainline traffic and the crossroad to which it connects, it is important
that an interchange be managed to avoid the formation of queues on off-ramps that back up into the
portions of the ramps needed for safe deceleration from mainline speeds or onto the mainline itself.
Therefore, because these alternative mobility targets will allow for more congestion at the ramp terminals, it
is recommended that as an additional requirement queuing analysis is conducted to determine that with a
probability equal to or greater than 95 percent, vehicle queues would not extend onto the mainline or into
the portion of the ramp needed to safely accommodate deceleration.
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US 20 (3rd Street) Intersections

Five intersections along US 20 (3™ Street) will require alternative mobility targets. At the two intersections at
Empire Boulevard and Revere Avenue, congestion by 2040 is forecast to be significant and would require
conversion to an average weekday-based alternative mobility target. (Additional analysis conducted as part
of the Bend TSP found this to be true for the intersection at Greenwood Avenue as well.) While it would not
be strictly necessary for all intersections along US 20, it is recommended that the alternative mobility targets
for US 20 intersections be based on the annual average weekday PM peak hour rather than the 30™ highest
annual hour for the following reasons:

e The use of an average weekday-based target would be consistent with City of Bend mobility standards.

e US 20 (3" Street) in Bend functions more similarly to a city arterial compared to the parkway, with
numerous at-grade intersections and driveways, slower travel speeds, and more multimodal activity.

e The three most congested intersections along the US 20 corridor that will ultimately require alternative
mobility targets set for average weekday conditions will control corridor operations.

e None of the intersections on US 20 involved are directly connected to a US 97 Parkway off-ramp, so the
concern related to long ramp queues creating a safety hazard is not a factor.

Table 15 lists the recommended alternative mobility targets for US 20 (3" Street) intersections. Note, that
the recommended alternative mobility target for the US 20 intersection at Empire Boulevard is discussed
separately in Section 5.3. Also of note, the 2040 forecast v/c ratio at the US 20/ Butler Market Road
intersection is 0.01 greater than the recommended target. However, considering this is a 20-year estimate, it
is reasonable to assume the proposed target will be achievable.

Table 15: Recommended Alternative Mobility Targets for US 20 (3™ Street) Intersections 8

INTERSECTION MAXIMUMRX?IIE;J'II\"IER.I(-;% ?APACITY
US 20 (3r Street) at O.B. Riley Road
US 20 (3rd Street) at Butler Market Road 0.85
US 97 Bend Parkway Southbound On-Ramp/Division St at 3¢ Street
US 20 (31 Street) at Revere Avenue 0.99

Notes:

AThe peak hour of analysis for applying these alternative mobility targets shall be the annual average weekday PM peak hour,
using a peak-hour factor of 1.0.

B Table 16 shows the alternative mobility target for the US 20 (3" Street) intersection at Empire Boulevard.

Empire Boulevard Corridor

Empire Boulevard is located near the confluence of US 20 and US 97 in Bend and serves a large amount of
regional and local traffic, with unique origin-destination patterns given the current design of US 97. Even
after implementing the US 97 North Corridor Phase 1 improvements, travel demand on Empire Boulevard
near US 20 and US 97 is forecast to significantly exceed capacity. The North Corridor project has identified
improvements that would likely address the mobility issues at this location, but the funding for those
improvements is not yet identified. Given the unique traffic patterns, separate alternative mobility targets
are recommended at the study intersections within this area.
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The intersections along Empire Boulevard at US 20 and the US 97 northbound ramps both require an
alternative mobility target based on average weekday conditions. While an alternative mobility target is not
necessary for the intersection with the US 97 southbound on-ramp, it is recommended that it be treated the
same for consistency and because the more congested operations at the other closely spaced intersections
will control corridor operations anyway.

Table 16 lists the new recommended v/c ratio targets. For the US 97 northbound ramp terminal, as with
other ramp terminals described in section 5.1, it is recommended that additional queuing analysis be
required to determine that, with a probability equal to or greater than 95 percent, vehicle queues would not
extend onto the mainline or into the portion of the ramp needed to safely accommodate deceleration.

Table 16: Recommended Alternative Mobility Targets for the Empire Boulevard Corridor #

INTERSECTION MAXIMUMR\I((_'I!IIE_;J.II\_IIII\ER'I;;(':E -(I_:APACITY
US 97 Bend Parkway Southbound On-Ramp at Empire Boulevard 0.90
US 97 Bend Parkway Northbound Ramps at Empire Boulevard B '
US 20 (3 Street) at Empire Boulevard 0.99

Notes:

AThe peak hour of analysis for applying these alternative mobility targets shall be the annual average weekday PM peak hour,
using a peak-hour factor of 1.0.

B In addition to meeting the maximum volume to capacity ratio target it shall be demonstrated, with a probability equal to or
greater than 95 percent, that vehicle queues would not extend onto the US 97 Parkway mainline or into the portion of the
ramp needed to safely accommodate deceleration.

As noted in Section 4.0, the recommended alternative mobility target for the intersection on US 20 at Empire
Boulevard cannot be met through 2040. However, it is expected to be achievable for approximately 10 to 15
years. In the meantime, it is recommended that funding for the capacity improvements needed at this
location be prioritized. If funding cannot be committed before the average weekday PM peak-hour travel
demand begins to exceed the proposed alternative mobility target, an update to the alternative mobility
target can be considered at that time (Figure 12).
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US 97 Parkway Plan Phase 2: Facility Plan 7Z

8.0 CONCLUSION

US 97 Parkway Facility Plan provides a roadmap for improvement and management of the US 97 Parkway for
the next 20 years. The planning process has included the following:

e Identification of the 20-year project needs

e Public involvement and local government participation at appropriate milestones

e Development and evaluation of project solutions to address the needs

e Proposed project tiers that would establish time frames for implementation based on urgency of the
need, interrelation with other projects, phasing, and funding opportunities, among other considerations

e Recommended alternative mobility targets for locations identified as having a need over the next 20
years
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Oregon
Department

of Transportation

US97 PARKWAY FACILITY PLAN

FINDINGS OF COMPLIANCE WITH APPLICABLE STATE ADMINISTRATIVE RULES AND
POLICIES AND COMPATIBILITY WITH REGIONAL AND LOCAL PLANS

These findings are required as part of the US97 Parkway Plan Phase 2: Facility Plan approval
process and, after review and revision, will be submitted as an exhibit in the package to the

Oregon Transportation Commission (OTC).

COMPLIANCE WITH APPLICABLE RULES AND POLICIES

This section examines and determines the compliance of the US97 Parkway Facility Plan
(Plan)with the Oregon Administrative Rule (OAR) 734-051 and applicable Statewide Land Use
Planning Goals. The adoption of facility plans is governed by Oregon Administrative Rule
(OAR) 731-015-0065, Coordination Procedures for Adopting Final Facility Plans. In addition, the
Facility Plan recommends alternative mobility targets (AMTs) and their adoption by the OTC
would constitute a minor amendment to the modal plan. The Oregon Department of
Transportation’s (ODOT) State Agency Coordination Agreement requires that the OTC adopt
findings of fact when adopting a Facility Plan and when making amendments to ODOT Modal
Plans (OAR 731-015-0055). Pursuant to these requirements, ODOT provides the following
findings to support OTC adoption of the US97 Parkway Facility Plan and associated alternate
mobility targets as an amendment to the Oregon Highway Plan (OHP).

OAR 731-015-0065 Coordination Procedures for Adopting Final Facility Plans

Requirement: OAR 731-015-0065(1) requires that, except in the case of minor amendments,
ODOT shall involve DLCD and affected metropolitan planning organizations, cities, counties,
state and federal agencies, special districts and other interested parties in the development of
amendment of a facility plan. This involvement may take the form of mailings, meetings or
other means that ODOT determines are appropriate for the circumstances. ODOT shall hold at
least one public meeting on the plan prior to adoption.

Findings: In developing the Facility Plan, ODOT provided for an extensive advisory and
decision-making process. The Facility Plan was developed concurrently and in conjunction with




the City of Bend’s drafting and adoption of the Bend Transportation Plan. Planning review
meetings included a Bend Metropolitan Planning Organization (BMPO) technical advisory
committee, and BMPO Policy Board, City of Bend bicycle and pedestrian working group, and a
Sounding Board which included representatives from neighborhood associations, the Chamber
of Commerce, local business groups, economic development groups, the freight industry,
environmental justice and community organizations, and advocates for local tourism. An online
open house was hosted to share information about possible solutions and to gather feedback
from the general public. The online open house differed from a conventional survey in that it
contained more details, images, and links to other information intended to help create informed
teedback. The Facility Plan adoption process includes public review and public notice
requirements, which were adhered to. An OTC hearing for the Facility Plan will occur after a
45-day review period as outlined in the OTC Public Involvement Policy.

Requirement: OAR 731-015-0065(2) requires that ODOT shall provide a draft of the proposed
facility plan to planning representatives of all affected cities, counties and metropolitan
planning organization and shall request that they identify any specific plan requirements which
apply, any general plan requirements which apply and whether the draft facility plan is
compatible with the acknowledged comprehensive plan. If no reply is received from an
affected city, county or metropolitan planning organization within 30 days of ODOT’s request
for a compatibility determination, ODOT shall deem that the draft plan is compatible with that
jurisdiction’s acknowledged comprehensive plan. ODOT may extend the reply time if
requested to do so by an affected city, county, or metropolitan planning organization.

Findings: Notices of Intent to Adopt were mail to Deschutes County, the City of Bend, The Bend
Metropolitan Planning Organization and the Department of Land Conservation and
Development.

Requirement: OAR 731-015-0065(3) requires that, if any statewide goal or comprehensive plan
conflicts are identified, ODOT shall meet with the local government planning representative to
discuss ways to resolve the conflicts. These may include:

(1) Changing the draft facility plan to eliminate the conflicts;

(2) Working with the local governments to amend the local comprehensive plans to
eliminate the conflicts; or

(3) Identifying the conflicts in the draft facility plan and including policies that commit
[ODOT] to resolving the conflicts prior to the conclusion of the transportation planning
program for the affected portions of the transportation facility.

Findings: ODOT, BMPO, Deschutes County, and the City of Bend were involved in developing
the Facility Plan. Any conflicts with statewide goals and local acknowledged comprehensive
plans were identified during the Facility Plan development and addressed prior to developing
the final Facility Plan. ODOT worked closely with the City of Bend to ensure the plan projects
were adopted into the revision of the City of Bend’s Transportation Systems Plan (TSP). The
City of Bend City Council adopted a resolution acknowledge these findings of fact on March 17,

US97 Parkway Facility Plan
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2021. Adoption hearings were advertised in local media. Hearings were open to the public,
and offered members of the public an opportunity to comment

Requirement: OAR 731-015-0065(4) requires ODOT to evaluate and write draft findings of
compatibility with acknowledged comprehensive plans of affected cities and counties, findings
of compliance with any statewide planning goals which specifically apply as determined by
OAR 660-030-0065(3)(d), and findings of compliance with all provisions of other statewide
planning goals that can be clearly defined if the comprehensive plan of an affected city or
county contains no conditions specifically applicable or any general provisions, purposes or
objectives would be substantially affected by the facility plan.

Findings: This document comprises the findings of compliance with applicable statewide
planning goals and compatibility with the local comprehensive plan of the affected local
jurisdictions.

Requirement: OAR 731-015-0065(5) requires ODOT to present to the Transportation
Commission the draft plan, findings of compatibility with the acknowledged comprehensive
plans of affected cities and counties and findings of compliance with applicable statewide
planning goals.

Finding: These draft findings are submitted for the Commission’s consideration and adoption.
These findings address compliance with applicable statewide planning goals and compatibility
with the local comprehensive plan of the affected local jurisdictions.

Requirement: OAR 731-015-0065(6) requires that the Transportation Commission adopt findings
of compatibility with the acknowledged comprehensive plans of affected cities and counties
and findings of compliance with applicable statewide planning goals when it adopts the final
facility plan.

Findings: These draft findings are submitted for the Commission’s consideration and adoption.
These findings address compliance with applicable statewide planning goals and compatibility
with the local comprehensive plan of the affected local jurisdictions.

Requirement: OAR 731-015-0065(7) requires ODOT to provide copies of the adopted final
facility plan and findings to DLCD, to affected metropolitan planning organizations, cities,
counties, state federal agencies, special districts and to others who request to receive a copy.

Findings: Staff will provide copies of the US97 Parkway Facility Plan, including all required
findings to DLCD, the affected local jurisdictions, and others who request a copy.

Oregon Administrative Rule, Chapter 731, Division 15 (Coordination Procedures for
Adopting Final Modal Systems Plans)

Requirement: OAR 731-015-0055(1) requires that ODOT will involve the Department of Land
Conservation and Development (DLCD), metropolitan planning organizations, and interested
cities, counties, state and federal agencies, special districts and other parties in the development
of amendment of a modal systems plan. This involvement may take the form of the following:

e Mailings

US97 Parkway Facility Plan
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e Meetings
e Other means that ODOT determines are appropriate for the circumstances

Findings: In developing the Facility Plan, ODOT provided for an extensive advisory and
decision-making process. The Facility Plan was developed concurrently and in conjunction with
the City of Bend’s drafting and adoption of the Bend Transportation Plan. Planning review
meetings included a BMPO technical advisory committee, and BMPO Policy Board, City of
Bend bicycle and pedestrian working group, and a Sounding Board which included
representatives from neighborhood associations, the Chamber of Commerce, local business
groups, economic development groups, the freight industry, environmental justice and
community organizations, and advocates for local tourism.

Requirement: OAR 731-015-0055(2) requires ODOT evaluate and write findings of compliance
with all applicable statewide planning goals.

Findings: The Facility Plan includes this document which, as written, satisfies the requirement
of ensuring the plan is in compliance with all applicable statewide planning goals.

Requirement: OAR 731-015-0055(3) requires that if the plan identifies new facilities which
would affect identifiable geographic areas, ODOT will meet with planning representatives of
affected areas to identify compatibility issues and the means of resolving them. These may
include:

(a) Changing the draft plan to eliminate the conflicts;

(b) Working with affected local governments to amend their comprehensive plan to eliminate the
conflicts; or

(c) Identifying the new facilities as proposals which are contingent on the resolution of the
conflicts prior to the completion of the transportation planning program for the proposed new
facilities.

Findings: The Facility Plan identifies several projects on US97 that will affect the City of Bend to
include: completion of the Murphy Road interchange, a new interchange at Powers Road and,
removal or modification of direct City street access to US97. ODOT worked closely with the
City of Bend to ensure the plan projects were adopted into the revision of the City of Bend’s
TSP. The TSP analyzed Alternative Mobility Targets (AMTs) and recommended that they be
adopted. The City of Bend City Council adopted a resolution acknowledge these findings of fact
on March 17, 2021. The BMPO Policy Board and Technical Advisory Committee (TAC) served
as the Facility Plan steering committee and TAC, respectively, and reviewed its development at
all major milestones to ensure that any conflicts would be addressed prior to adoption. The
BMPO Policy Board reviewed the draft Facility Plan and associated findings as well as the
specific AMTs contained therein. It will adopt the final Facility Plan as part of the Metropolitan
Transportation Plan (MTP).

Requirement: OAR 731-015-0055(4) requires that ODOT shall present to the OTC the draft plan,
findings of compatibility for new facilities affecting identifiable geographic areas, and findings
of compliance with all applicable statewide planning goals.

US97 Parkway Facility Plan
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Findings: The Facility Plan contains findings of compatibility and compliance which are being
presented to the OTC as part of this package. AMTs for the corridor are supported by the
analysis and transportation performance indicators summarized in the Facility Plan. The need
for AMTs is set forth in section 7.2 of the Facility Plan. Section 7.3 of the Facility Plan details the
methodology and results of the evaluation of AMTs. AMTs were considered for all US97
interchange ramp terminals and intersections along US20 paralleling the Parkway that were
analyzed as part of the Facility Plan. However, the intersections on US97 at Cooley Road, Robal
Road, and Nels Anderson Place were excluded because the ongoing North Corridor project will
change performance expectations at those locations. Similarly, the US97 ramp terminals with
Baker Road and Knott Road were excluded because the ongoing US97 Baker Road Interchange
Area Management Plan project will be developing long-range solutions with new performance
expectations for those locations. In conclusion, AMTs are recommended for 11 intersections as
described in section 7.4 of the Facility Plan.

Requirement: OAR 731-015-0055(5) requires that OTC, when it adopts a final modal systems
plan, shall adopt findings of compatibility for new facilities affecting identifiable geographic
areas and findings of compliance with all applicable statewide goals.

Findings: The recommended action is an amendment to the OHP. The improvements proposed
in the Facility Plan have been identified as needed improvements in the City of Bend TSP and
the BMPO MTP. Compliance with statewide planning goals and consistency between state and
locally adopted plans is detailed later in these findings which have been reviewed by the BMPO
and have been acknowledged by the City of Bend City Council through adoption of a resolution
on March 17, 2021. Inclusion of the final Facility Plan in the Bend MPO’s MTP will ensure
consistency between state and locally adopted plans.

Requirement: OAR 731-015-0055(5) requires that ODOT shall provide copies of the final modal
systems plan and findings to DLCD, the metropolitan planning organizations, and others who
request to receive a copy

Findings: ODOT will provide copies of the OTC action adopting the OHP amendment and all
supporting materials to DLCD, the Bend MPO, the City of Bend, Deschutes County, and others
who request a copy.

Conclusion: ODOT and OTC have satisfied the state agency coordination requirements with
respect to OTC’s adoption of the Facility Plan and amendment to the OHP as required under
OAR 731015-0055.

Oregon Administrative Rule, Chapter 734, Division 51 (Highway Approaches, Access
Control, Spacing Standards and Medians)

Requirement: OAR 734-051 establishes procedures, standards, and approval criteria to govern
highway approach permitting and access management to ensure safe and efficient operation of
the state highways. OAR 734-051 policies address the following:

e How to bring existing and future approaches into compliance with access spacing
standards, and ensure the safe and efficient operation of the highway

US97 Parkway Facility Plan
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e The purpose and components of an access management plan

¢ Requirements regarding mitigation, modification, and closure of existing approaches as part
of project development

Findings: Existing conditions analysis shows there are far more direct connections to the
Parkway than the standard for a statewide highway with its volume levels. The Facility Plan
includes access modifications in the form of partial and full closures at right-in right-out (RIRO)
locations. These modifications would increase average spacing, thus improving safety and
efficient operation of the Parkway. The City of Bend entered into an agreement with ODOT on
February 8, 1990 to support and facilitate access modification, to include access closure, of direct
access on to the US97 Bend Parkway.

Conclusion: The Facility Plan complies with OAR 734-51.

Oregon Statewide Land Use Planning Goals

This section examines and determines the consistency of the Facility Plan with applicable
Statewide Planning Goals.

Goal 1: Citizen Involvement

Requirement: Goal 1, Citizen Involvement, ensures the opportunity for all citizens to be
involved in all phases of the planning process. The citizen involvement program will be
appropriate to the scale of the planning effort. The program will provide for continuity of
citizen participation and for information that enables citizens to identify and understand the
issues.

Findings:

The Bend Metropolitan Planning Organization (BMPO) Technical Advisory Committee
(TACQ) reviewed project materials for technical accuracy, providing feedback to the project
management team (PMT), and recommending policy actions to the BMPO Policy Board. The
TAC comprises professional staff members, staff from local governments, area and regional
transportation agencies, and other public agencies. The TAC includes positions for citizen
representatives, who are voting members.

e The BMPO Policy Board was responsible for decision-making guidance on project
outcomes and recommendations to ODOT (the sponsor), and for making any applicable
adoptions to the MTP. The BMPO Policy Board adopted the Facility Plan as a component of
the Metropolitan Transportation Plan (MTP). The Facility Plan would establish MTP policy
and project priorities.

e The Sounding Board was approved by the BMPO Policy Board and provided project and
process feedback to the BMPO Policy Board. Membership included representatives from
neighborhood associations, the Chamber of Commerce and local business groups, economic
development groups, the freight industry, environmental justice and community
organizations, and advocates for local tourism. The group met twice during Phase 2.

US97 Parkway Facility Plan
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e The OTC will adopt the final Facility Plan as a component of the Oregon Highway Plan in
an open public hearing where public participation will be permitted. Adoption by the OTC
will establish policies and priorities for the Parkway that will guide management of the
facility by ODOT and local governments.

e Visioning Process: A visioning process took place in the fall 2018, which included a
visioning workshop during the BMPO Policy Board and TAC joint meeting on November
29. The vision was shaped by feedback from the BMPO Policy Board, the TAC, and the
Sounding Board because well as an online open house and survey that elicited information
and feedback from the larger Bend community. ODOT heard from 1,799 survey
respondents, who provided feedback on plan goals, knowledge of Parkway problems, and
suggested solutions.

¢ Evaluation of Projects: A joint meeting of the BMPO Policy Board and the TAC was
convened in the spring 2019 to review and provide input to the First Level Alternatives
Evaluation. Another joint meeting was held on November 19, 2019, regarding the Second
Level Alternatives Evaluation. The second meeting of the Sounding Board was held on
November 20, 2019, at which the group reviewed the alternatives evaluation and provided
input on the investment strategy.

¢ Online Open House: An online open house was hosted to share information about possible
solutions and to gather feedback from the general public. The online open house differed
from a conventional survey in that it contained more details, images, and links to other
information intended to help create informed feedback. In addition to broad electronic
distribution, the survey was advertised through food banks and at two tabling events at
local grocery stores to reach a more diverse audience. The online survey received 1,122
responses, including 455 long-form open-ended comments. Emails and handwritten letters
received while the survey was open were also incorporated in the feedback summary. The
qualitative feedback from the public about the urgency of the needs and concerns about
solutions was used along with the results of the technical work to inform the timing of the
need and next steps for implementation as part of the investment strategy.

e Public Hearings: The Facility Plan adoption process includes public review and public
notice requirements. An OTC hearing for the Facility Plan will occur after a 45-day review
period as outlined in the OTC Public Involvement Policy.

Conclusion: Both opportunities for comment at noticed meetings of formal public bodies and
outreach via opens houses, online surveys, and public hearings provided ample opportunity for
public review and comment. The Facility Plan complies with Goal 1.

Goal 6: Air, Water and Land Resource Quality

Requirement: Goal 6 directs local governments to “consider protection of air, water and land
resources from pollution and pollutants” during the planning process. This is accomplished by
employing management tools designating areas to control the pollution. Goal 6 corresponds
with the Clean Air Act, Clean Water Act and the regulations from the Oregon Department of
Environmental Quality (DEQ).

US97 Parkway Facility Plan
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Findings: The Parkway Plan provides the benefit of eliminating and reducing congestion, which
in turn reduces the tailpipe emissions that come from stop -and- go traffic. Also, the plan will
improve alternate transportation mode by improving the local bike and pedestrian network
around and in the vicinity of the Parkway.

Conclusion: The Plan complies with Goal 6.

Goal 7: Areas Subject to Natural Hazards

Requirement: Goal 7 requires local plans to protect “people and property from natural
hazards”. This is accomplished “by adopting a natural hazard inventory, and supporting plans
and policies” to prevent people from being in harm’s way.

Findings: The primary threats in this area are fire and winter storms. The Parkway Plan
addresses natural hazards in the operations components, particularly the ITS, which can
provide travelers with real-time information to warn of hazardous road conditions in severe
weather or for use in evacuations.

Conclusion: The Plan complies with Goal 7.

Goal 9: Economic Development

Requirement: Goal 9 directs cities and counties to plan for adequate available land to “realize
economic growth and development opportunities.” To accomplish this, 20-year Economic
Opportunity Analyses are created that forecast growth in population size and jobs and should
reflect community needs and desires.

Findings: The plan includes projects to address transportation needs that are intended to
accommodate projected growth in population and employment and to support the regional
economy. Tiered improvements and alternative mobility targets will allow land to develop and
redevelop based on their land use designation. This will help prevent the City of Bend from
having to deny land use applications or set onerous approval conditions that could flow to the
Oregon Land Use Board of Appeals.

Conclusion: The Plan complies with Goal 9.

Goal 11: Public Facilities and Services

Requirement: Goal 11 requires_a timely, orderly and efficient arrangement of public facilities
and services to serve as a framework for urban and rural development.

Findings: In 2018, the BMPO Policy Board adopted a vision statement for the Parkway as part of
the Facility Planning process. The vision statement confirmed that the Parkway is both as
significant statewide and local route which facilities through travel and is fully integrated into
the overall Ben multimodal transportation system. The purpose of the Facility Plan is to
address the future needs of the US97 Parkway so that, in accordance with the vision statement,
it “continues to support statewide, regional, and local interests as a critical asset in support of
communities and economies, relative to the hierarchy of US97’s national, statewide, and
regional designations.” The Facility Plan documents the current and future transportation needs

US97 Parkway Facility Plan
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of the Parkway and identifies improvement alternatives that are appropriate to meet these
needs. Identified transportation improvements were based on 2040 population and
employment forecast and growth rates. Transportation improvements were designed to be
adequate to serve the future needs of the urban and urbanized land uses

Conclusion: The Facility Plan complies with Goal 11.

Goal 12: Transportation

Requirement: Goal 12 requires cities, counties, MPOs, and ODOT to provide and encourage a
“safe, convenient and economic transportation system.” This is accomplished by developing
Transportation System Plans based on inventories of local, regional and state transportation
needs. Goal 12 is implemented by the TPR.

Findings: City of Bend Staff were a part of the PMT, TAC, and BMPO Policy Board, and
periodic meetings with TSP staff were held specifically to coordinate the Parkway planning
efforts with the TSP. The Parkway planning process coordinated with the City of Bend’s TSP on
the needs analysis and identification and evaluation of projects. In addition, consistency with
the TSP in terms of phasing and funding was a significant consideration in the prioritization of
projects and timing of implementation as part of the investment strategy. The Facility Plan will
be adopted by the BMPO as a component of the Metropolitan Transportation Plan (MTP). The
projects in the Facility Plan would improve the safety, efficiency, and reliability of the facility,
and address future needs. The Facility Plan considers all Parkway and users, including regional
and local users and active transportation and transit users who cross the Parkway.

Conclusion: The Facility Plan complies with Goal 12.

Goal 13: Energy Conservation

Requirement: Goal 13 requires local governments consider the effects of energy consumption in
planning decisions. Local governments must consider existing urban neighborhoods for
potential redevelopment areas and provide incentives for land recycling programs, as well as
focus on renewable and alternative energy sources.

Findings: The Parkway Plan will provide for better flow of traffic on the Parkway, increasing
tuel efficiency for vehicles, and create improvements that promote active transportation,
providing opportunities to reduce energy use. Both activities will increase energy savings and
conserve energy outputs.

Conclusion: The Plan complies with Goal 13.

Goal 14: Urbanization

Requirement: Goal 14 regulates urban growth boundaries (UGBs). The goal provides that
establishment and change of a UGB will be based upon consideration of seven factors.

Findings: The Facility Plan would not amend the City of Bend UGB, but would accommodate
growth in Opportunity Areas and build-out of UGB expansion areas such as “The Thumb.”

US97 Parkway Facility Plan
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Transportation modeling done for the Facility Plan includes forecast growth in the adopted
UGB expansion areas.

Conclusion: The Facility Plan complies with Goal 14

CONSISTENCY WITH STATE PLANS

This section examines and determines the consistency of the Facility Plan with applicable state
plans.

Oregon Transportation Plan, 2006
The following goals were identified as being relevant, and findings are shown as bullet points.

Goal 1: Mobility and Accessibility: To enhance Oregon’s quality of life and economic vitality by
providing a balanced, efficient, cost-effective and integrated multimodal transportation system
that ensures appropriate access to all areas of the state, the nation and the world, with
connectivity among modes and places.

e The Facility Plan includes projects that would increase the Parkway’s operational
efficiency —such as widened shoulders, ramp improvements, and auxiliary lanes—for
personal, freight, and transit traffic. The Facility Plan would also improve conditions for
active transportation users through new and improved crossings.

Goal 2: Management of the System: To improve the efficiency of the transportation system by
optimizing the existing transportation infrastructure capacity with improved operations and
management.

¢ One of the Facility Plan goals is to identify cost-effective solutions. The Facility Plan focuses
on improvements, including a number of Transportation Systems Management and
Operations (TSMO) projects and removal and modification of RIROs, which would make
more efficient use of existing facilities, thus reducing the need for physical improvements
such as additional travel lanes.

Goal 3: Economic Vitality: To promote the expansion and diversification of Oregon’s economy
through the efficient and effective movement of people, goods, services and information in a

safe, energy-efficient and environmentally sound manner.

¢ One of the Facility Plan goals is to support economic development throughout the region
and state. The Facility Plan includes improvements that would meet transportation needs of
the growing population in the Bend area and would improve conditions for longer distance
trips, including freight.

Goal 5: Safety and Security: To plan, build, operate and maintain the transportation system so

that it is safe and secure.

e Safety is the first goal of the Facility Plan, and safety was weighted twice as heavily as other
goals during the Second Level Evaluation. The Facility Plan includes a variety of projects
that would improve safety and security on Parkway interchanges including lengthening
acceleration and deceleration lanes, closing at grade access points, and strategically

US97 Parkway Facility Plan
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widening shoulders. It also includes TSMO projects that would provide information to
travelers regarding conditions on the Parkway.

Goal 7: Coordination, Communication and Cooperation: To pursue coordination,

communication and cooperation among transportation users, providers and those most affected
by transportation activities to align interests, remove barriers and bring innovative solutions so
the transportation system functions as one system.

e The Facility Plan was a collaborative effort with regional stakeholders and local input.
Partnering agencies included the City of Bend, Deschutes County, Cascades East Transit
(CET), and the BMPO. Some projects would improve communication of traffic, weather, and
other conditions. A Bicycle and Pedestrian working group comprising ODOT and City of
Bend staff identified and prioritized active transportation projects in the Facility Plan.

Conclusion: The Facility Plan is consistent with the Oregon Transportation Plan.

Oregon Highway Plan, 1999/2015

The following goals and policies were identified as being relevant, and findings for each policy
are shown as bullet points.

Goal 1. System Definition: To maintain and improve the safe and efficient movement of people
and goods and contribute to the health of Oregon’s local, regional, and statewide economies
and livability of its communities.

The following policies apply to Goal 1:

e Dolicy 1A: State Highway Classification System: The Facility Plan is consistent with the
functional definition of US97 through the Bend area as a Statewide Highway, which
typically provides interurban and interregional mobility and provides connections to larger
urban areas, ports, and major recreation areas that are not directly served by Interstate
Highways. The secondary function is to provide connections for intra-urban and
intraregional trips. The management objective is to provide safe and efficient, high-speed,
continuous-flow operation. In constrained and urban areas, interruptions to flow should be

minimal. Vision Concept 1 for the Parkway is that US97 in Bend is part of a significant
statewide and regional route. The projects would improve the Parkway’s utility for
statewide through-traffic and for north-south trips throughout the Bend region.

e Policy 1B: Land Use and Transportation: The Facility Plan is consistent with this policy,
which recognizes the role of state and local governments related to the state highway
system. State, regional, and local agencies worked together to improve safety and efficiency
on the Parkway and the local road network. Transportation projects in the Facility Plan
would be coordinated with land use changes, including urban growth boundary expansion

and urban renewal areas.

e DPolicy 1C: State Highway Freight System: The Facility Plan is consistent with the policy of
the State of Oregon to balance the need for movement of goods with other uses of the
highway system, and to recognize the importance of maintaining efficient through

US97 Parkway Facility Plan
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movement on major truck freight routes. The projects would improve conditions for
through-traffic and local travel without reducing carrying capacity on US97.

Policy 1E: Lifeline Routes: The Facility Plan is consistent with the policy. US97 through Bend
is a Tier 1 lifeline route. The Facility Plan would improve reliability and efficiency of a Tier 1
seismic route, which is particularly important as an alternative north-south route to I-5.
TSMO projects in the plan like incident management and roadside traveler information
dissemination would be valuable tools in the event of emergency.

Policy 1F: Highway Mobility Policy: The Facility Plan is consistent with this policy. The
OHP contains policies for highway mobility targets, which are outlined in Policy 1F. Policy
1F acknowledges that there are multiple approaches to determining transportation needs
necessary to maintain acceptable and reliable levels of mobility on the state highway system
and it offers flexibility to consider and develop methodologies to measure mobility that are,
among other things, reflective of state and local transportation and economic conditions.
Acceptable modifications to OHP Mobility Targets could include changing the hour
measured from the 30th highest hour, using multiple hour measures, or considering
weekday or seasonal adjustments. Additionally, the policy establishes that the affected local
jurisdiction must agree to the AMT for the state highway facility as part of a local TSP and
that the plan includes findings demonstrating why the particular mobility target is
necessary. The Facility Plan’s AMTs are included as part of the City of Bend’s updated
Transportation System Plan through its own memorandum®.

Policy 1G: Major Improvements: The Facility Plan is consistent with this policy, which calls
for improvement of system efficiency and management before adding capacity. This
hierarchy was followed in identifying needed improvements. Project goals particularly
applicable to this policy relate to managing transportation mobility, considering multimodal
travel options, and identifying cost-effective solutions. As a result, most projects in the plan
would not add capacity or new facilities, but instead would make more effective use of

existing capacity and facilities.

Goal 2. System Management: To work with local jurisdictions and federal agencies to create an

increasingly seamless transportation system with respect to the development, operation, and
maintenance of the highway and road system that safeguards the state highway system by
maintaining functionality and integrity; ensures that local mobility and accessibility needs are
met; and enhances system efficiency and safety.

The following policies apply under Goal 2:

Policy 2A: Partnerships: The Facility Plan is consistent with this policy to establish
cooperative partnerships because the project was overseen by a PMT that includes the
sponsoring agency (ODOT), the BMPO, the City of Bend, and the project consultant team.
The PMT used the existing BPMO TAC and BPMO Policy Board as committees throughout
both phases of the project. These committees were intended to represent a range of
community and agency interests related to the project.

12020 Bend’s Transportation Plan, Appendix | — Alternative Mobility Target Memorandum, City of Bend
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Policy 2B: Off-System Improvements: The Facility Plan is consistent with this policy because
project partners ODOT and the City of Bend worked together to include off-system projects
in the Facility Plan to improve operation on the Parkway. Off-system projects in the Facility
Plan include frontage roads, intersection improvements, overcrossings, local roadway
studies and active transportation crossing improvements that would connect to the local
low-stress bicycle and pedestrian networks.

Policy 2D: Public Involvement: The Facility Plan is consistent with this policy due to the
decision-making structure and public involvement opportunities outlined in Section 2,
“Public Involvement and Local Government Participation” of the Facility Plan.

Policy 2E: Intelligent Transportation Systems: The Facility Plan is consistent with this policy
to consider a broad range of ITS services to improve system efficiency and safety. TSMO
projects in the plan include a weather warning system, variable warning signs, roadside
traveler information dissemination, and incident management.

Policy 2F: Traffic Safety: The Facility Plan is consistent with this policy to continually
improve safety for all users of the highway system. Safety was a key measure during
existing and future conditions analysis and in the evaluation of projects, where the safety
goal was weighted twice as much as other goals during the Second Level Evaluation.

Goal 3. Access Management: To employ access management strategies to ensure safe and

efficient highways consistent with their determined function, ensure the statewide movement of
goods and services, support economic development, enhance community livability, and
support planned development patterns, while recognizing the needs of motor vehicles, transit,
pedestrians and bicyclists.

Policy 3A: Classification and Spacing Standards: The Facility Plan is consistent with this
policy to limit access points on statewide highways. The projects in the plan would reduce

access points and would modify acceleration and deceleration ramps for improved flow and

safety.

Policy 3C: Interchange Access Management Areas: The Facility Plan is consistent with this
policy to develop interchange area management plans to protect the function of
interchanges and provide safe and efficient operations. One project would be the Baker
Road/Knott Road Interchange Area Management Plan.

Goal 4. Travel Alternatives: To optimize the overall efficiency and utility of the state highway

system through the use of alternative modes and travel demand management strategies.

Policy 4A: Efficiency of Freight Movement: The Facility Plan is consistent with this policy
because projects would improve roadway efficiency and reliability for trips to, from, and
within the region and would not reduce carrying capacity. The Sounding Board that
provided project and process feedback to the BMPO Policy Board included representation
from the freight industry.

Policy 4B: Alternative Passenger Modes: The Facility Plan is consistent with this policy
because projects on the Parkway would maintain performance of intercity transit services,
and active transportation crossings would improve access to off-highway transit service.

US97 Parkway Facility Plan
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Conclusion: The Facility Plan is consistent with the Oregon Highway Plan.

Oregon Freight Plan, 2011/2017

The Oregon Freight Plan provides a roadmap for ODOT, other state and local agencies, tribal
governments and the private sector to work together to preserve and enhance the state’s freight
system issues, including the following:

e Issue 1: A clearly defined, multimodal “Strategic Freight System” is essential in order to
focus freight system improvements, maintenance and protection on the freight corridors
that play the most critical role in supporting the state’s economy. Currently, this system
does not exist.

e Issue 2: Capacity constraints, congestion, unreliability, and geometric deficiencies in key
highway, rail, air and marine freight corridors cause inefficiencies in statewide freight
movement.

e Issue 3: Congestion and unreliable travel time on roads to access major intermodal facilities
can cause disruptions to freight movement and industry supply chains.

e Issue 13: Limited availability of state transportation funds means that the use of existing
sources of funding must be effectively optimized.

Findings: US97 is one of four multimodal corridors whose connectivity is vital to the state
economy and is the only major north-south route east of the Cascades. The US97 Parkway
Facility Plan includes goals to support economic development throughout the region and state,
manage transportation mobility into the future, and identify cost-effective solutions. The
Facility Plan considered travel time, reliability and cost in evaluating projects. Projects in the
Facility Plan would improve travel conditions for freight use on the Parkway.

Conclusion: The Facility Plan is consistent with the Oregon Freight Plan.

Oregon Bicycle and Pedestrian Plan, 2016

The Oregon Bicycle and Pedestrian Plan provides a decision-making framework for walking
and biking efforts in the state within the context of the overall transportation system. The
following goals were identified as being relevant to the US97 Parkway Facility Plan:

e Goal 1: Safety: Eliminate pedestrian and bicyclist fatalities and serious injuries, and improve
the overall sense of safety of those who bike or walk.

e Goal 2: Accessibility and Connectivity: Provide a complete bicycling and pedestrian
network that reliably and easily connects to destinations and other transportation modes.

e Goal 3: Mobility and Efficiency: improve the mobility and efficiency of the entire
transportation system by providing high quality walking and biking options for trips of
short and moderate distances. Support the ability of people who bike, walk or use mobility

devices to move easily on the system.
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¢ Goal 8: Strategic Investment: Recognize Oregon’s strategic investments in walking and
biking as crucial components of the transportation system that provide essential options for
travel, and can help reduce system costs, and achieve other important benefits.

e Goal 9: Coordination, Cooperation, and Collaboration: Work actively and collaboratively
with federal, state, regional, local, and private partners to provide consistent and seamless
walking and biking networks that are integral to the transportation system.

Findings: The Facility Plan is consistent with these goals. ODOT and the City of Bend have
agreed that the approach to providing low-stress active transportation facilities is to develop
parallel routes to US97 using Bend city streets and paths supplemented with crossings. The
Facility Plan includes strategic investment in active transportation crossings at 18 locations,
which includes improvements to crossings where they exist and new crossings over US97. A
Bicycle and Pedestrian working group comprising ODOT and City of Bend staff provided
supplemental analysis in the US97 Parkway Facility Plan project planning process.

Conclusion: The Facility Plan is consistent with the Oregon Bicycle and Pedestrian Plan.

Public Transportation Plan, 2018

The following goals were identified as being relevant. Findings for these goals are shown as a
bullet point following goal descriptions.

Goal 1: Mobility — Public Transportation User Experience: People of all ages, abilities, and
income levels move reliably and conveniently between destinations using an affordable, well-
coordinated public transportation system. People in Oregon routinely use public transportation
to meet their daily needs.

¢ The Facility Plan is consistent with this goal. While several intercity routes operate on the
Parkway, only one transit stop is on the Parkway (and would be relocated to 3 Street as
part of the North Corridor Final Environmental Impact Statement). Enhanced reliability of
the Parkway would support continued transit service on the Parkway. Transit routes that
operate on the Parkway are regional, and there is a specific Parkway vision concept element
that supports facilitating through-travel for regional trips.

Goal 2: Accessibility and Connectivity — Getting from Here to there: Riders experience user-
friendly and convenient public transportation connections to and between services and travel
modes in urban, suburban, rural, regional, and interstate areas.

e The Facility Plan is consistent with this goal because the active transportation crossing
improvement projects would improve access to transit. By improving the number and
quality of crossings of US97 for pedestrians and bicyclists, the Facility Plan would improve
access to transit for passengers both on and the Parkway and on parallel and adjacent
routes.

Conclusion: The Facility Plan is consistent with the Public Transportation Plan.
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Oregon Transportation Options Plan, 2015

The Oregon Transportation Options Plan envisions a safe, affordable, and efficient
transportation system for Oregon residents, employees, and visitors.

Goal 3: Accessibility: Expand the availability, information, and ease of use of transportation
options; improving access to employment, daily needs, services, education, and travel to social
and recreational opportunities.

e The Facility Plan is consistent with this goal because the projects would improve
transportation access for multiple modes. While US97 itself is a highway, it carries regional
transit routes, and active transportation crossing improvements improve accessibility for
bicyclists, pedestrians, and transit passengers who cross the Parkway to access stops. TSMO
projects such as roadside traveler information dissemination and weather warning system
are cost-effective solutions that would improve accessibility.

Goal 4: Mobility and System Efficiency: Improve the mobility of people and goods and the

efficiency of the transportation system by managing congestion, enhancing transportation
system reliability, and optimizing transportation investment through transportation options.

e The Vision Concept of the Bend Parkway Plan has elements that recognize the Parkway’s
role as a statewide, regional, and local route, and for movement of people and goods.
Mobility for all types of trips were considered in the evaluation of projects. Multiple projects
in the Facility Plan would be cost-effective solutions to address existing and forecast
mobility and reliability issues.

Conclusion: The Facility Plan is consistent with the Oregon Transportation Options Plan.

Oregon Transportation Safety Action Plan, 2016

The Oregon Transportation Safety Action Plan (TSAP) provides long-term goals, policies and
strategies, and near-term actions. The Facility Plan emphasizes that infrastructure investments
would include safety treatments and would consider the most vulnerable roadway users, such
as pedestrians, bicyclists and motorcyclists, during design.

Goal 2: Infrastructure: Transportation infrastructure should be planned, designed, built,
operated, and maintained to provide the safest feasible environment for all transportation users.

e The Facility Plan is consistent with this goal because analysis of conditions and the projects
would consider safety of all users, and safety was the goal most heavily weighted during
the Second Level Evaluation. The BMPO Policy Board, with input from an extensive
community survey, determined that bicycle and pedestrian improvements would be safer
off the Parkway. Thus the Facility Plan identified crossing improvement projects and
prioritized 18 that would connect with the Bend’s low-stress bicycle and pedestrian
network.

Goal 4: Technology: ODOT is exploring how and where to deploy ITS solutions more widely in
both urban and rural environments.
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e The Facility Plan is consistent with this goal because it includes TSMO solutions—including
a weather warning system, variable warning signs, roadside traveler information
dissemination, and incident management—that would improve safety conditions and
response.

Goal 5: Collaborate and Communicate: Create and support a collaborative environment for
transportation system providers and public and private stakeholders, to work together to
eliminate fatalities and serious injury crashes.

e The Facility Plan is consistent with this goal because public and private stakeholders were
involved in developing and reviewing projects for evaluation and recommendation. Goal 1
(Safety) was weighted double during the Second Level Evaluation process at the
recommendation of the BMPO Policy Board. The US97 Parkway Plan project planning
process was coordinated with local and regional ITS plans, and implementation of TSMO
projects to improve safety would be a collaborative endeavor.

Conclusion: The Facility Plan is consistent with the Oregon Safety Action Plan.

The Oregon Resilience Plan, 2013

The Oregon Resilience Plan reviews policy options, summarizes relevant reports and studies by
state agencies, and recommends policy direction to protect lives and keep commerce flowing
during and after a Cascadia earthquake or tsunami.

The Facility Plan identifies US97 as a crucial facility for ongoing interstate commerce and for
staging response and recovery efforts in the event that I-5 is not operational. There is far less
likelihood of damage to facilities in Central Oregon than facilities near the coast or in the
Cascades. Redmond Municipal Airport is a staging site for federal emergency response in
Oregon due to access to vulnerable parts of the state.

A minimum network of highway routes termed the “backbone system” includes US97 from 1-84
to the California border as one of four segments, along with I-5 from -84 to OR 58, I-84 from I-5
to US97, and OR 58 to US97. These routes are also the Tier 1 lifeline routes, which are
considered the top priority for investment to support rescue and recovery operations.

Findings: The Facility Plan would improve reliability and efficiency of US97 through Bend, and
thereby supporting the role of US97 for state and interstate travel and commerce in the event of
an emergency. Physical improvements and TSMO projects in the plan—such as incident
management and roadside traveler information dissemination —are valuable tools in the event
of emergency.

Conclusion: The Facility Plan is consistent with the Oregon Resilience Plan.

Transportation Reinvestment Innovation and Planning for 97 Partnership (TRIP97), 2013

TRIPY7 is a plan and collaborative partnership between the communities who use and are
responsible for US97 in Central Oregon. These agencies are linked by their respective proximity
and reliance on US97 as an economic lifeline.
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Findings: The PMT considered and built on Trip97 metrics in establishing evaluation criteria.
The Facility Plan includes investments that would support the critical economic role of US97,
including Powers Road Interchange, which is included in the Trip97 Project Summary Report as
a demonstration project at an estimated $45 million. The project is estimated at $24.7 in the US97
Parkway Plan project Investment Strategy.

Conclusion: The Facility Plan is consistent with Trip97.

US97 Freight Plan Phase 2 Investment Strategy, 2019

The US97 Freight Plan study area extends from the California border to the south to the
Washington border to the north. It was a two-phase project like the US97 Parkway Project.
Phase 1 broadly analyzed freight conditions, included review of similar corridor planning
processes elsewhere, and provided recommendations for additional work. Phase 2 studied
freight issues identified in Phase 1 in more detail and identified an investment strategy to
address freight concerns on US97.

Findings: While the Facility Plan considers all modes, improvements geared to improving or
maintaining reliability and operations for regional and interregional travel that supports freight
and the economy are integral to the Facility Plan. The three measure areas for evaluation in
US97 Freight Plan Phase 2 are also included as goals in the US97 Parkway Plan: Safety, Mobility
and Accessibility, and Economic Competitiveness. Economic development is Goal #2 of the
US97 Parkway Project and is intended in part to meet the needs of freight transportation. Of the
suggested solutions presented in the Freight Plan Investment Strategy, improvements to Cooley
Road intersection to address problems were ranked 15" of 25. The Facility Plan’s active
transportation improvements to the existing at-grade intersection at Cooley Road would
improve the safe interaction of all modes at this location.

Conclusion: The Facility Plan is consistent with the US97 Freight Plan Phase 2 Investment
Strategy.

COMPATIBILITY WITH ACKNOWLEDGED COMPREHENSIVE PLANS OF
AFFECTED COUNTIES AND CITIES

This section examines and determines the compatibility of the Facility Plan with acknowledged
comprehensive plans of affected counties and cities.

Deschutes County
Deschutes County Comprehensive Plan and Transportation System Plan, 2012

The 2010 — 2030 Deschutes County TSP was adopted in 2012. Deschutes County defers all land
use and transportation planning to the cities with jurisdiction; however, some roads within
cities are county owed. The TSP classifies US97 as a Principal Arterial. Relevant projects
identified on or affecting county roads and highways in the study area are detailed in Table 2-6
of Phase 1 Technical Memorandum #1, Summary of Existing Plans & Agreements. County road
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and highway projects include new roads, intersection turn lanes, and a regional transportation
demand management program.

Findings: Most projects in the Deschutes Comprehensive Plan and TSP are not relevant to the
Parkway in Bend because the county’s jurisdiction of roads is limited to unincorporated
Deschutes County and county-owned roads within cities. Applicable projects from these plans
would not conflict with the Facility Plan projects.

Conclusion: The Facility Plan is compatible with the Deschutes County Comprehensive Plan
and TSP.

Deschutes County Intelligent Transportation Systems Plan, 2020

The Deschutes County Intelligent Transportation Systems (ITS) Plan (2020 ITS Plan) is an
update to the 2011 Deschutes County Intelligent Transportation System (ITS) Plan. This update
incorporates newly identified needs and operations in the county, embraces advanced
technology, prepares for emerging technologies, and provides support for a more integrated,
collaborative system of operations and management. The 2020 ITS Plan integrates TSMO
strategies because these are recognized as being crucial to effectively implementing and
sustaining ITS projects.

The following are the 2020 ITS Plan applicable goals:

e Improve the safety and security of our transportation system.
e Improve the efficiency of the transportation system.

e Provide improved traveler information.

e Develop and deploy cost-efficient infrastructure.

Findings: TSMO solutions in the Facility Plan include weather warning system, variable speed
signs, incident management, and roadside traveler information. These would improve safety,
security, and system efficiency. They would also provide traveler information dissemination
and would be cost-effective.

Conclusion: The Facility Plan is compatible with the Deschutes County 2020 ITS Plan.

Bend Metropolitan Planning Organization & City of Bend
2040 Metropolitan Transportation Plan, 2019

The 2040 Metropolitan Transportation Plan (MTP) is a multimodal transportation plan designed
to meet the anticipated 20-year transportation needs within the BMPO planning area boundary.
The MTP serves as a guide for managing existing transportation facilities and for designing and
implementing future transportation facilities through the year 2040.

Applicable Mobility and Balance goals follow:

e Goal 1: Provide a variety of practical and convenient means to move people and goods to,
from, and within the MPO area.
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e Goal 2: Develop a transportation system that serves the needs of all travel modes, provides
intermodal connectivity, and provides a range of transportation options throughout the
MPO area.

Findings: The projects in the Facility Plan address current and future needs for all modes of
transportation, and for mobility to, from, and throughout the MPO area. Managing
transportation mobility into the future is a goal of the US97 Parkway Plan project and is linked
to evaluation criteria that projects were analyzed against.

Applicable Safety and Efficiency goals follow:

e Goal 1: Address traffic congestion and problem areas by evaluating the broadest range of
transportation solutions.

e Goal 2: Serve the existing, proposed and future land uses with an efficient and safe
transportation network.

¢ Goal 3: Design and construct the transportation system to enhance safety for all modes.

Findings: Safety was the most heavily weighted US97 Parkway Plan project goal in the
evaluation of projects, and the Facility Plan includes a range of transportation solutions that
would address congestion and safety issues and would serve existing and future land uses.

Applicable Accessibility and Equity goals follow:

e Goal 1: Provide people of all income levels with a wide range of travel options within the
MPO area.

e Goal 2: Support all Americans with Disabilities Act (ADA) requirements and policies.

Findings: Consideration of accessibility to key destinations now and in the future is a goal in the
US97 Parkway Plan project, with travel time reliability measures and peak-hour vehicle-miles
traveled by street classification as evaluation criteria. Facility Plan projects would improve
conditions for all modes of transportation, such as improved reliability for regional transit
routes and improved crossings for walking and biking across the Parkway.

An applicable Environment and Livability goal follows:

e Goal 2: Design transportation improvements that protect the environment by preserving air
and water quality, minimizing noise impacts and encouraging energy conservation.

Findings: Goal 6 in the evaluation process is to enhance the environment. Projects were
evaluated by criteria that included impacts to PM peak-hour vehicle delay and vehicle miles
traveled as well as the degree of right-of-way impacts.

Conclusion: The Facility Plan is compatible with the Bend MPO 2040 MTP.

City of Bend Urban Growth Boundary Expansion, 2016

On April 21, 2016, the Urban Growth Boundary Steering Committee approved a preferred
scenario for the City of Bend’s UGB.
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Findings: The most relevant UGB expansion areas are the “North Triangle,” “Thumb” and
“Southwest” at 188, 222, and 39 acres of residential or employment land, respectively. Facility
Plan projects would accommodate access to these locations and would address anticipated
growth. Transportation modeling completed for the Facility Plan includes forecast population
and employment growth in the adopted UGB expansion areas.

Conclusion: The Facility Plan is compatible with the City of Bend Urban Growth Boundary
Expansion.

Bend Comprehensive Plan, 2016

The Bend Comprehensive Plan was formally adopted in 1998. The plan has a planning horizon
of 2020. The plan has eleven chapters; most relevant to the Facility Plan is Chapter 7,
“Transportation Systems.” In 2013, the chapter underwent a comprehensive re-write. In 2016,
the chapter underwent minor formatting and text updates. In 2020, the city formally adopted a
new Transportation System Plan (TSP). The following findings are based on the most recent
TSP.

Transportation Systems Plan Chapter

Chapter 7, “Transportation Systems” —also known as the Transportation System Plan (TSP) of
the Bend Comprehensive Plan—lays out the City of Bend’s plan for multimodal transportation,
including walking, biking, public transit, and driving. The TSP also included a memorandum
on Alternative Mobility Targets?.

Findings: The city included US97 in their memorandum on AMTs and they are consistent with
the recommendations in the Facility Plan. The modeling completed for the Facility Plan relied
on the current Bend Regional Model, which incorporates land use designations for the City of
Bend that are consistent with the comprehensive plan. Finally, identification of project and
programs in the Facility Plan was coordinated with the development of the TSP and are
consistent through both plans. Findings for specific policies follow:

e DPolicy 7-45: establish a network of low stress bikeway facilities... to provide connections to
schools, parks, and other destinations, as well as cross-City travel.

- The active transportation crossing improvements in the Facility Plan would improve
east-west access to the downtown area and along the Parkway corridor through Bend.
The activity transportation crossings were prioritized by a working group comprised of
ODOT and City of Bend staff and a primary consideration was the city’s low stress
bikeway network.

Conclusion: The Facility Plan is compatible with the City of Bend Comprehensive Plan.

22020 Bend’s Transportation Plan, Appendix | — Alternative Mobility Target Memorandum, City of Bend
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Bend Area Transportation Safety Action Plan (TSAP), 2019

The Bend Area TSAP reevaluates crash trends and issues based on current data and identifies a
broad range of treatments, including projects, policies, and programs, to address identified
issues.

Findings: The following intersections were identified as top sites for safety improvement, and
where the Facility Plan includes projects:

e 31 Street and Reed Market Road

e US97 and Powers Road

e US97 and Robal Road

e US97 and Cooley Road

e 31 Street and Division Street/Revere Avenue

A concept was developed for the intersection of US97 and Powers Road, which calls for
enhancing pedestrian crossings, adding parallel exit lanes, realigning the northbound entrance
ramp, and adding illumination throughout the intersection area. However, the overcrossing
and tight-diamond interchange included in the Facility Plan is intended to achieve the same
safety objectives by eliminating conflicts and improving operations by grade-separating. While
the Powers Road projects differ from the TSAP project, both are meant to resolve the same
safety issues as well as operational issues.

Another concept for US97 and Butler Market Road, which realigns and extends Division Street
to Butler Market Road and adjusts US97 ramps, is consistent with Butler Market Road
Intersection improvements in the Facility Plan.

Conclusion: The Facility Plan is compatible with the Bend Area TSAP.

Bend Safety Implementation Plan, 2015

The Final Concept Report for the Bend Safety Implementation Plan summarizes the conceptual
design of safety solutions at priority locations in the four corridors addressed by the Facility
Plan:

e 3t Street between Greenwood Avenue and Murphy Road

e Colorado Avenue between Bend Parkway and Bond Street

e Greenwood Avenue West between 3t Street and Awbrey Road
e Greenwood Avenue East between 3t Street and 12t Street

Findings: Proposed improvements related to Facility Plan improvements are at the following
locations:

e 3 Street and Reed Market Road (dynamic warning sign or protected intersection)
e Colorado Avenue and Parkway ramps (bike signals and/or curb extensions)

e Colorado Avenue from Bond Street to the Parkway (protected or buffered bike lane)
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While Colorado Avenue and Parkway ramp intersection improvements could be roundabouts,
revised improvements could be designed to achieve the same multimodal safety benefits
presented in the Bend Safety Implementation Plan.

Conclusion: The Facility Plan is compatible with the Safety Implementation Plan

2015-2025 Strategic Implementation Plan for Walking and Biking Infrastructure, 2014-2015

The strategy achieves a unified pedestrian and biking transportation system through the
incremental but systematic deployment of safe and accessible facilities in order to support
increased levels of walking and biking in targeted areas of the community.

Findings: A crossing over the Parkway at Hawthorne is one of three key community walkability
projects defined by the Bicycling and Walking Improvement Priorities subcommittee. All
identified projects were anticipated to be readied for implementation during the CIP project
years 2014-2018.

Conclusion: The Facility Plan is compatible with the 2015-2025 Strategic Implementation Plan
for Walking and Biking Infrastructure.

Cascades East Transit (CET) 2040 Transit Master Plan, 2020

The Cascades East Transit (CET) 2040 Transit Master Plan is the first transit master plan for CET
and is a framework for providing transit service to Central Oregon for the next 20 years. As of
July 2020, the plan has not yet been adopted, but is anticipated for adoption later in the year.

Findings: The CET Transit Master Plan lists transit signal priority on US97 as a transit
technology needed to support and enhance services and the rider experience. Transit signal
priority was identified during the Investment Strategy process for the Facility Plan as an interim
solution for enhanced signal operations at ramp terminals.

The Bend-Redmond Travel Demand Model was used to forecast future conditions for both the
CET Transit Master Plan and the Facility Plan. The model predicts that intercity trips to the
model area will grow by 45 percent from 2010 to 2040 (including trips from nearby towns and
cities at greater distances like Portland or Salem). The CET Transit plan identifies new and
modified intercity transit services, some of which use the Parkway in Bend. The Facility Plan
projects would improve mobility and reliability on the highway, which would support
increased transit service.

Conclusion: The Facility Plan is compatible with the CET Transit Master Plan

Parkway Agreements

Numerous established agreements between federal, State of Oregon, County of Deschutes, City
of Bend, and the railroads formally describe the management responsibilities of each agency.
While some are less critical to this study, such as landscape maintenance responsibilities, others
are critical to the everyday operations of the Parkway.
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Access Management Agreement 10167

This is a cooperative policy to manage access to Principal Arterial standards on the Parkway
and obligates the city and county to follow policy in land use decisions. ODOT has review and
approval authority over all traffic control facilities or access designs on the Parkway.

Road approaches will be designed and constructed to standards described in the Highway
Design Manual, the 1984 AASHTO policy on Geometric Design of Highways and Streets, and
Oregon Administrative Rules 734 Division 51, as well as local laws on access and land use.
These standards address driveway width, site distance, turning radii, etc. In addition, standards
will apply (with minimal exceptions) to future private road approaches:

¢ The minimum distance between adjacent private-road approaches will be 150 feet.

e The minimum distance between any private road approach and a public street or road
intersection will be 300 feet.

¢ The minimum distance between any private-road approach and the beginning or ending
point of an interchange ramp will be such that it will not adversely affect the operation of
the ramp as determined by the State.

Findings: None of the projects in the Facility Plan would create additional private-road
approaches. Partial and full closure at RIRO intersections with the Parkway would reduce the
number of access points on the Parkway.

Conclusion: The Facility Plan is compatible with Access Management Agreement 10167.

Central Parkway
Bend Central District Multimodal Mixed-Use Area Plan, 2014

The City of Bend’s Central District Multimodal Mixed-Use Area Plan focuses specifically on an
area between the Parkway and 4t Street and between approximately Revere and Burnside
Avenues. The intent of the Multimodal Mixed-Use Area designation is to help revitalize and
facilitate future redevelopment in the area to create a vibrant district.

Findings: The plan includes transportation recommendations related to the number of lanes,
parking, bicycle infrastructure, and more. Revere Avenue, Olney Avenue, Greenwood Avenue,
Hawthorne Avenue, and Franklin Avenue are key east-west connections to downtown. The
Facility Plan would improve these connections for active transportation users and would
maintain access to Hawthorne Avenue from the Parkway.

Conclusion: The Facility Plan is compatible with the Bend Central District Multimodal Mixed-
Use Area Plan.

Core Area TIF District Plan

The Bend City Council adopted of a new Tax Increment Financing (TIF)/Urban Renewal area in
the Core Area. The first reading was approved by City Council on August 5, 2020, and the
second reading was approved on August 19, 2020. Nearly all transportation projects in that plan
are also referenced in the Bend TSP.
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Findings: The following relevant transportation improvements in the Core Area TIF District
Plan match or complement projects in the Facility Plan:

e Midtown Bicycle and Pedestrian Crossings at Greenwood, Hawthorne, and Franklin
Avenues

¢ Revere Avenue Interchange Improvements
¢ Olney Protected Bicycle Lanes and US97 Undercrossing
e Colorado Avenue and US97 Intersection Upgrades

Conclusion: The Facility Plan is compatible with the Core Area TIF District Plan.

South Parkway
Murphy Corridor Refinement Plan, 2008

The City of Bend prepared the Murphy Corridor Refinement Plan to identify key transportation
issues and solutions along the Murphy Road corridor in southern Bend. The plan explores
extending Murphy Road to the east to 15% Street or 27t Street as well as opportunities for
multimodal design improvements along the existing segment of Murphy Road. The plan
recommends a bridge above the railroad tracks to connect to 15t Street.

Findings: The plan study area extends as far west as 3+ Street and not to the Parkway. One
objective is to coordinate with adjacent ODOT and City of Bend projects west of 3 Street,
including the South Parkway/Murphy Interchange Area Management Plan.

Conclusion: The Facility Plan is compatible with the Murphy Corridor Refinement Plan.

Murphy Crossing Urban Renewal Plan, 2008

In 2008, the City of Bend adopted the Murphy Crossing Urban Renewal Plan (URP) to guide
and facilitate development within the 230-acre URA near the southern convergence of the
Parkway and SE 3+ Street. The URP will be revised following the adoption of the TSP, of which
the map has been updated to recognize the recommendations from the Murphy Road
interchange recommendation.

Findings: The following relevant URA transportation projects are listed in priority order:
e Local Streets West of Bend Parkway
e Murphy Overcrossing of Parkway (constructed)

e Frontage Roads from Murphy Road North to Pinebrook Road and from Pinebrook Road
North to Badger Road.

e Parkway Improvements, including a 3 Street flyover ramp, a southbound off-ramp, and a
northbound on-ramp (constructed)

Conclusion: The Facility Plan is compatible with the Murphy Crossing Urban Renewal Plan.
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South Bend Parkway Refinement Plan, 2004

ODOT in coordination with the City of Bend prepared the South Bend Parkway Refinement
Study (SBPRS) in 2004. The SBPRS study area encompasses City of Bend and State of Oregon
transportation facilities near Bend’s south city limits. The study area extends from just north of
Powers Road to just south of the Baker Road interchange with US97 and extends from
Brookswood Avenue on the west to Parrell Road on the east. The purpose of the refinement
study is to help develop a detailed improvement and management plan for this section of the
Bend Parkway.

Findings: To address the problems at the at-grade intersections on the Parkway and south on
US97, 12 transportation options were developed. The 12 options and a No-Build option were
evaluated against established performance requirements. One recommended option included
the following applicable elements, which are either completed or compatible with Facility Plan
projects:

e Construct a diamond-style interchange at Powers Road

¢ Close the Badger Road connection to the Parkway

e Restrict or close the Pinebrook Boulevard connection

e Realign Murphy Road to the south and connect to Brookswood Boulevard
¢ Remove Romaine Village Way connection from US97

e Convert Ponderosa Avenue / China Hat Road intersection to right-in/right-out with
acceleration lanes

e Widen Powers Road to four lanes between Brookswood Boulevard and 34 Street.

e Add anorth-south frontage road west of the Bend Parkway connecting the Murphy Road
extension to Romaine Village Way and Ponderosa Avenue. This roadway could be extended
to Baker Road.

e Add a southbound connection from the Parkway to a frontage road, which connects the
extension of Murphy Road with Romaine Village Way and Ponderosa Avenue.

¢ Add anorthbound connection from Third Street to the Parkway via a loop ramp south of
Murphy Road.

Conclusion: The Facility Plan is compatible with the South Bend Parkway Refinement Plan.
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US 97 Parkway Facility Plan
Staff Report
Date: 18 November, 2021

Requested Action: Adoption of Parkway Plan Findings and amendments to the Oregon
Highway Plan for Alternative Mobility Targets on US 97 and Highway 20 within the City of
Bend.

BACKGROUND AND PURPOSE
US 97 Parkway Facility Plan provides a roadmap for improvement and management of the US 97

Parkway for the next 20 years. The planning process has included the following:

e |dentification of the 20-year project needs
e Public involvement and local government participation at appropriate milestones
e Development and evaluation of project solutions to address the needs

e Proposed project tiers that would establish time frames for implementation based on urgency of the
need, interrelation with other projects, phasing, and funding opportunities, among other
considerations

e Recommended alternative mobility targets for locations identified as having a need over the next 20
years

e Development of Findings of compliance and compliance with applicable State rules and regulations
and consistency with local jurisdictions plans.

The Bend Metropolitan Planning Organization (BMPO) completed an update to the regional long-range
transportation plan in 2014, which identified future traffic congestion on US 97 through Bend and
predicts that US 97 is unlikely to meet mobility targets in the future. US 97 serves a significant volume of
freight, regional, local, and recreational traffic. Adding traditional lane capacity is unlikely due to
financial and physical constraints, and is incompatible with the City of Bend’s economic, land use, and
livability goals, which form the basis for alternative mobility targets (AMTs) in the City of Bend'’s
Transportation System Plan (TSP).

The US 97 Parkway Plan is a two-phase ODOT Facility Plan to improve safety, mobility, and active
transportation and transit use on the US 97 Parkway between Clausen Road and Baker Road. The first
phase focused on developing goals and objectives and understanding existing conditions and plans.

The second phase commenced with the development of a project vision and analysis of future
conditions. Alternatives were then developed to address the identified needs and evaluated against
project goals, objectives and criteria. The final task leading up to this facility plan was the investment
strategy, which further prioritized projects based on technical analysis and the evaluation scoring, the



interrelationship with other projects, the severity of the need and the type of solution, and
opportunities for funding.

PUBLIC INVOLVEMENT AND LOCAL GOVERNMENT PARTICIPATION

Project Advisory and Decision-Making Structure

Project Management Team:

The project was overseen by a Project Management Team (PMT) that included the sponsoring agency
(ODOT), the BMPO, the City of Bend, and the project consultant team. The PMT used the existing BPMO
Technical Advisory (TAC) and BMPO Policy Board (the Policy Board) as committees throughout both
phases of the project. These committees were intended to represent a range of community and agency
interests related to the project.

BMPO Technical Advisory Committee:
The TAC was charged with reviewing project materials for technical accuracy, providing feedback to the

PMT, and recommending policy actions to the Policy Board. The TAC comprises professional staff
members, staff from local governments, area and regional transportation agencies and other public
agencies.

BMPO Policy Board:
The Policy Board was ultimately responsible for decision-making guidance on project outcomes,

recommendations to ODOT (as sponsor), and for making any applicable adoptions to the Metropolitan
Transportation Plan (MTP). The Policy Board adopted the facility plan as a component of the MTP. The
plan establishes MTP policy and project priorities.

Bicycle and Pedestrian Working Group:

A Bicycle and Pedestrian Working Group comprising ODOT and City of Bend staff provided supplemental
analysis focused on the need for more high-quality crossing opportunities along US 97 for people
walking and biking.

Joint TAC and Policy Board Meetings:
The following five 2-hour meetings including TAC and Policy Board members took place during Phase 2:

e November 29, 2018
e March 11, 2019

e November 19, 2019
e April 20, 2020

e August 13,2020

Sounding Board:

The PMT recommended, and the Policy Board approved, membership for a Sounding Board that
provided project and process feedback to the Policy Board. The group met twice during Phase 2.
Membership includes representatives from neighborhood associations, the Chamber of Commerce and



local business groups, economic development groups, the freight industry, environmental justice and
community organizations, and advocates for local tourism.

PUBLIC INVOLVEMENT OPPORTUNITIES

Visioning Process:

A visioning process took place in fall 2018, which included a visioning workshop during the Policy Board
and TAC joint meeting. The vision was shaped by feedback from the Policy Board, the TAC, and the
project Sounding Board, as well as an online open house that elicited information and feedback from the

larger Bend community.

The vision statement adopted by the Policy Board in December 2018 states the following:

In 2040, the Parkway is a key part of the larger US 97 highway corridor, which has
a primary function of providing safe and reliable travel between communities and
connections to recreation areas and economic centers with minimal interruptions,
including travel to and from Bend as a major regional destination given its many
major employment and commercial areas. The Parkway continues to support
statewide, regional, and local interests as a critical asset in support of
communities and economies, relative to the hierarchy of US 97’s national,
statewide, and regional designations.

Major elements, which are more fully detailed in the adopted document, include the following:

e US 97 Bend Parkway is part of a significant statewide route.
e US 97 Bend Parkway is a significant local route.
e US 97 Bend Parkway is facilitating through travel.

e The US 97 Bend Parkway is fully integrated into the overall Bend multimodal transportation system
with strategic on-/off-ramps, overcrossings/undercrossings, and a strong parallel system that
accommodates the community’s transportation needs.

e Local traffic growth is primarily accommodated on the local roadway system.
e The US 97 Bend Parkway corridor is safer for all users and more efficient due to access changes.

e The US 97 Bend Parkway corridor is part of a transportation system that supports active
transportation modes such as walking, biking and taking public transportation.

Evaluation of Projects:

A joint meeting of the Policy Board and the TAC was convened in spring 2019 to review and provide
input to the First Level Alternatives Evaluation. Another joint meeting was held on November 19, 2019,
regarding the Second Level Alternatives Evaluation. At that meeting, members heard presentations on
both the Second Level Alternatives Evaluation and the Murphy Road/Powers Road Improvement

Concepts.



The Policy Board and TAC members expressed a variety of questions and comments following the
presentation by project staff and consultants. Areas of emphasis for the Policy Board and TAC included
the following:

e Impacts of potential right-in-right-out (RIRO) closures and whether right-ins and right-outs could be
evaluated separately

e Coordination of US 97 Parkway Plan recommendations with projects already included in the Bend’s
Capital Improvement Plan

e Distance between active transportation crossings of the Parkway

A public outreach update to the Policy Board and TAC members discussed strategies used to obtain
input on vision and needs, results of Bend’s demographic profile, and outreach contacts.

The second meeting of the Sounding Board was held on November 20, 2019. At that meeting, the group
reviewed the alternatives evaluation and provided input on the investment strategy. Feedback included
the following:

e Questions regarding the RIRO recommendations and potential cumulative impacts of widespread
RIRO closure

e Concerns about whether ramp meters would lead to queuing and gridlock on city streets
e Interest in coordination of US 97 Parkway Plan improvements with Bend TSP projects

Online Open House:

An online open house was hosted to share information about possible solutions and gather feedback
from the general public. The online open house differed from a conventional survey in that it contained
more details, images, and links to other information intended to help create informed feedback. Survey
details and results are outlined in the US 97 Parkway Phase 2: Online Open House Survey Summary.!

A Title VI report and demographic analysis did not identify a prominent Title VI population but did
recommend additional focus on reaching low-income populations based on their lower participation in a
2018 online survey. During the outreach period, the project team provided project information to local
food pantries and social service organizations and hosted two tabling events at discount grocery stores
where they engaged with 90 shoppers and referred them to the online survey.

The online survey was available from November, 26 to December 15, 2019, and received 1,122
responses, including 455 long-form open-ended comments. Emails and handwritten letters received
during the survey period were incorporated into the summary.




The qualitative feedback from the public about the urgency of the needs and concerns about solutions
was used along with the results of the technical work to inform the timing of the need and next steps for
implementation as part of the investment strategy.

Recommended Projects

The Plan recommends 11 corridor-wide projects, 8 projects specific to the south study area, 4 projects
specific to the central study area, and only North Corridor FEIS projects specific to the north study area.
The table below provides the complete list of recommended projects, broken down by area. The results
were later discussed with project stakeholders, leading to a refinement into a final list of recommended
projects. The three maps below show the location of recommended projects in each of the three study
areas, differentiated by color according to project type. Full descriptions, cost estimates, and evaluation
score results are summarized in Plan Technical Memorandums #7 and #8. Brief project descriptions are
given in the Recommended Investment Strategy section of the Plan.



Recommended Improvement Projects for the US 97 Corridor

PROJECT CATEGORY PROJECTS RECOMMENDED FOR IMPLEMENTATION! NTJTIIQBJEER(’:(;)
Install ramp meters C1
Right-in-right-out C2a-C2h
Extend acceleration and deceleration lanes C3a-C3d
Active transportation crossing improvements Cda - C4r
. i Shoulder-width improvements C5
I():or_r idor-Wide Weather Warning System C6
rojects
Variable speed signs C7
Incident management C8
Enhanced signal operations at ramp terminals C9
Traveler information signing C10
Roadside traveler information dissemination C11
North Study Area FEIS projects N1
Butler Market interchange improvements M1
Revere Avenue lane reconfiguration M2
Central Study Area Colorado Avenue signal (or roundabout) at NB ramp M3
Colorado Avenue improvement to SB ramp intersection M4
Reed Market refinement study from Bond Street to 31 Street S1
Dedicated left-turn lane Reed Market Road and 3rd Street S2
Powers Road interchange S3
South Study Area China Hat overcrossing . S4
Interchange Area Management Plan at Baker Road/Knott Road interchange S5
Murphy tight diamond interchange S6
Murphy north frontage road S7
Murphy south frontage road S8
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Recommended Alternative Mobility Targets

Continued growth in regional travel along US 97 coupled with a significant amount of population and
employment growth projected in Bend will increase daily trips on the US 97 Parkway from about 50,000
today to about 80,000 by 2040. Even with the transportation improvements identified as reasonably
likely to be funded in the US 97 Parkway Plan and the City’s TSP (approximately $1 billion of projects and
programs), transportation analysis forecasts many intersections along the US 97/Bend Parkway corridor
will not comply with ODOT'’s current mobility targets by the end of the 20-year planning horizon.

An evaluation of the differences between the current targets and forecasted traffic operations
confirmed the need for assessing the potential to mitigate conditions through other means, while
balancing the goals established as part of the US 97 Parkway Plan and Bend TSP.

While the major investments recommended through the US 97 Parkway Plan, and identified as
reasonably likely to be funded in the Bend TSP, will result in improved intersection performance on
ODOT facilities, not all intersections will be able to meet state v/c mobility targets, and there is a need to
consider alternative mobility targets in select locations. Alternative mobility targets can help establish
realistic expectations for future system performance and create targets that help the community
continue to grow in accordance with its adopted land use plan.

The sections below describe the recommended alternative mobility targets, which have been separated
into three categories:

e US 97 interchange ramp terminals
e US 20 (3" Street) intersections
e  Empire Boulevard corridor

The map at the end of this section shows the final recommended targets for study area intersections.

US 97 Interchange Ramp Terminals
Seven US 97 interchange ramp terminal intersections will require alternative mobility targets. However,

with the exception of the US 97 northbound ramp terminal at Empire Boulevard, all of these can be
accommodated through simple increases in the allowable v/c ratio while continuing to use the 30
highest annual hour of traffic as the basis for analysis. The table below lists the new recommended v/c
ratio targets. Note, that the US 97 southbound ramp terminal/Division Street at 3™ Street will be treated
differently (as described in Section 5.2 of the plan) and the Empire Boulevard ramp terminals will be
treated differently (as described in Section 5.3 of the plan).

Recommended Alternative Mobility Targets for US 97 Interchange Ramp Terminal Intersections

US 97 Bend Parkway Northbound Ramps at Colorado Avenue 0.90
US 97 Bend Parkway Southbound Ramps at Reed Market Road '
US 97 Bend Parkway Northbound Ramps at Revere Avenue 0.95
US 97 Bend Parkway Southbound Ramps at Colorado Avenue 0.99




Although an interchange serves both mainline traffic and the crossroad to which it connects, it is
important that an interchange be managed to avoid the formation of queues on off-ramps that back up
into the portions of the ramps needed for safe deceleration from mainline speeds or onto the mainline
itself. Therefore, because these alternative mobility targets will allow for more congestion at the ramp
terminals, it is recommended that as an additional requirement queuing analysis is conducted to
determine that with a probability equal to or greater than 95 percent, vehicle queues would not extend
onto the mainline or into the portion of the ramp needed to safely accommodate deceleration.

US 20 (3rd Street) Intersections
Five intersections along US 20 (3™ Street) will require alternative mobility targets. At the two

intersections at Empire Boulevard and Revere Avenue, congestion by 2040 is forecast to be significant
and would require conversion to an average weekday-based alternative mobility target. (Additional
analysis conducted as part of the Bend TSP found this to be true for the intersection at Greenwood
Avenue as well.) While it would not be strictly necessary for all intersections along US 20, it is
recommended that the alternative mobility targets for US 20 intersections be based on the annual
average weekday PM peak hour rather than the 30" highest annual hour for the following reasons:

o The use of an average weekday-based target would be consistent with City of Bend mobility standards.

e US 20 (3" Street) in Bend functions more similarly to a city arterial compared to the parkway, with
numerous at-grade intersections and driveways, slower travel speeds, and more multimodal activity.

e The three most congested intersections along the US 20 corridor that will ultimately require alternative
mobility targets set for average weekday conditions will control corridor operations.

o None of the intersections on US 20 involved are directly connected to a US 97 Parkway off-ramp, so the
concern related to long ramp queues creating a safety hazard is not a factor.

The table below lists the recommended alternative mobility targets for US 20 (3" Street) intersections. Note,
that the recommended alternative mobility target for the US 20 intersection at Empire Boulevard is discussed
separately in Section 5.3 of the plan. Also of note, the 2040 forecast v/c ratio at the US 20/ Butler Market
Road intersection is 0.01 greater than the recommended target. However, considering this is a 20-year
estimate, it is reasonable to assume the proposed target will be achievable.

Recommended Alternative Mobility Targets for US 20 (3" Street) Intersections

US 20 (3rd Street) at O.B. Riley Road

US 20 (31 Street) at Butler Market Road 0.85
US 97 Bend Parkway Southbound On-Ramp/Division St at 3¢ Street

US 20 (3 Street) at Revere Avenue 0.99

Empire Boulevard Corridor
Empire Boulevard is located near the confluence of US 20 and US 97 in Bend and serves a large amount

of regional and local traffic, with unique origin-destination patterns given the current design of US 97.
Even after implementing the US 97 North Corridor Phase 1 improvements, travel demand on Empire



Boulevard near US 20 and US 97 is forecast to significantly exceed capacity. The North Corridor project
has identified improvements that would likely address the mobility issues at this location, but the
funding for those improvements is not yet identified. Given the unique traffic patterns, separate
alternative mobility targets are recommended at the study intersections within this area.

The intersections along Empire Boulevard at US 20 and the US 97 northbound ramps both require an
alternative mobility target based on average weekday conditions. While an alternative mobility target is
not necessary for the intersection with the US 97 southbound on-ramp, it is recommended that it be
treated the same for consistency and because the more congested operations at the other closely
spaced intersections will control corridor operations anyway.

The table below lists the new recommended v/c ratio targets. For the US 97 northbound ramp terminal,
as with other ramp terminals described in section 5.1 of the plan, it is recommended that additional
queuing analysis be required to determine that, with a probability equal to or greater than 95 percent,
vehicle queues would not extend onto the mainline or into the portion of the ramp needed to safely
accommodate deceleration.

Table 1: Recommended Alternative Mobility Targets for the Empire Boulevard Corridor #

US 97 Bend Parkway Southbound On-Ramp at Empire Boulevard 0.90
US 97 Bend Parkway Northbound Ramps at Empire Boulevard B '
US 20 (3 Street) at Empire Boulevard 0.99

As noted in Section 4.0 of the Plan, the recommended alternative mobility target for the intersection on
US 20 at Empire Boulevard cannot be met through 2040. However, it is expected to be achievable for
approximately 10 to 15 years. In the meantime, it is recommended that funding for the capacity
improvements needed at this location be prioritized. If funding cannot be committed before the average
weekday PM peak-hour travel demand begins to exceed the proposed alternative mobility target, an
update to the alternative mobility target can be considered at that time.



ERE AVE

3RD ST
NE 4TH ST

<

NW
COLORAD, A

AVE

NW
ARIZONA AV

&

NG

E
SYPIRE AV

BOYD ACRESRD

Match Line (above right)

Match Line (below left)

SE WiLsop ”

SW TRUMAN
£
SE REED 97
MARKET RD po
S0
§ 0\,\,\1 Q’O\ 2
Q oW ‘{.“' Z
o (1 A O
|4 e
o o )
&y
K
@l
9
L)

PONDEROS 4

No Scale

Existing Mobility Target
(No Alternative Mobility Target Necessary)

© Maximum V/C Target = 0.85
Using 30th Highest Annual Hour Analysis

Recommended Alternative
Mobility Targets:

The peak hour of analysis for applying
these alternative mobility targets shall be:

30th Highest Annual Hour Analysis

D Average Weekday PM Peak Hour
(using a peak hour factor of 1.0)

C / ~ In addition to meeting the maximum volume to
capacity ratio target it shall be demonstrated,
with a probability equal to or greater than 95
percent, that vehicle queues would not extend
onto the US 97 Parkway mainline or into the
portion of the ramp needed to safely
accommodate deceleration.

Maximum V/C Target —

®/Moss @/Hoss
@/l o0 @/M 09

Alternative Mobility Target to be addressed
through other planning efforts



	Consent_09_US97_Parkway_Plan_Bend_ltr
	Consent_09_ US97_Parkway_Plan_Bend _Attach_01
	US_97_Bend_Parkway_Plan_Features_Loc
	US_97_Bend_Parkway_Plan_Loc
	US_97_Bend_Parkway_Plan_Vic

	02_Revised US97 Parkway Facility Plan_FINAL.pdf
	Table of Contents
	Figures
	Tables
	Abbreviations
	1.0 Background and Introduction
	1.1 Study Background and Purpose
	1.2 Project Phasing
	1.3 Project Area and Study Areas
	1.4 The US 97 Parkway Plan

	2.0 Public Involvement and Local Government Participation
	2.1 Project Advisory and Decision-Making Structure
	Project Management Team
	BMPO Technical Advisory Committee
	BMPO Policy Board
	Oregon Transportation Commission
	Bicycle and Pedestrian Working Group
	Joint TAC and Policy Board Meetings
	Sounding Board

	2.2 Public Involvement Opportunities
	Visioning Process
	Evaluation of Projects
	Online Open House


	3.0 Existing Conditions
	3.1 Summaries of Existing Plans and Agreements
	3.2 Existing Transportation Facilities
	3.3 Traffic Volume
	Seasonal Variability
	Average Weekday Traffic Volume Profile
	Peak-Hour Traffic Volumes
	Regional Travel Patterns

	3.4 Multimodal Analysis
	Pedestrian Crossings
	Bicycle and Pedestrian Spacing
	Bicycle Facilities
	Bicycle Level of Traffic Stress Assessment
	Pedestrian Level of Traffic Stress Assessment

	3.5 Safety Analysis
	Crash Calendar and Patterns
	Crash-Rate Analysis
	Intersection Crash-Rate Analysis
	Segment Crash-Rate Analysis
	Bicycle and Pedestrian-Involved Crashes
	Geometric Safety Risk Assessment
	Pedestrian and Bicycle Safety Risk Assessment
	Predictive Method


	3.6 Corridor Operations Analysis
	Intersection Operations Analysis
	Northern Subarea Refined Operations Analysis
	US 97/Bend Parkway Refined Intersection Operations Analysis
	Parkway Merging/Diverging Operations Analysis
	Travel Time Reliability Analysis
	Travel Time Correlation Analysis


	4.0 Future Conditions
	4.1 Future Traffic Forecast – Bend-Redmond Travel Demand Model
	Projected Land Use Changes and Growth
	Post Processing and Model Application

	4.2 Future Transportation Network
	4.3 Multimodal Analysis
	Bicycle Level of Stress Assessment
	Pedestrian Level of Stress Assessment
	Pedestrian and Bicycle Crossing Improvement Priorities

	4.4 Safety Analysis
	4.5 Corridor Operations Analysis
	Intersection Operations Analysis
	Northern Subarea Refined Operations Analysis
	US 97/Bend Parkway Refined Intersection Operations Analysis
	US 97 Corridor Intersections Operations
	Parallel Route Intersection Operations
	Parkway Merging/Diverging Ramp Operations Analysis

	4.6 Travel Time Reliability Analysis

	5.0 Alternatives Evaluation
	5.1 First Level Evaluation
	First Level Evaluation Criteria
	First Level Evaluation Conclusion

	5.2 Second Level Evaluation
	Second Level Evaluation Process
	Murphy Road and Powers Road Improvement Concepts
	Recommended Projects


	6.0 Recommended Investment Strategy
	6.1 Prioritization of Projects for Implementation
	Proposed Tiers

	6.2 Corridor-Wide Projects
	Ramp Meters (ITS/TSMO)
	Right-In-Right-Out Closures/Modifications (Operations)
	Ramps Improved to Standard Lengths (Operations)
	Active Transportation Crossing Improvements (Active Transportation)
	Transportation Systems Management and Operations Projects
	Weather Warning System, Variable Speed Signs, and Roadside Traveler Information Dissemination
	Incident Management (ITS/TSMO)
	Shoulder-Width Improvements at Strategic Locations in the Corridor (Operations)
	Enhanced Traffic Signal Operations at Ramp Terminals and Traveler Information Signing (Operations)


	6.3 North Study Area
	FEIS Projects

	6.4 Central Study Area
	US 97 Mainline Projects (Modification)
	Butler Market Road Projects
	Interchange Improvements (Modification)

	Revere Avenue Projects (Modification)
	Colorado Avenue Projects (Modification)

	6.5 South Study Area
	Reed Market Road (Modification)
	Murphy Road and Powers Road Improvement Concepts
	Powers Road (Modification)
	Murphy Road (Modification)

	China Hat Road (Modification)
	Baker Road/Knott Road (Modification)


	7.0 Alternative Mobility Targets
	7.1 Background
	7.2 Need for Alternative Mobility Targets on US 97 Parkway
	Current Mobility Targets
	Projected 2040 Operations in the US 97 Corridor
	Factors Limiting the Ability to Meet Existing Mobility Targets
	Projected multimodal travel needs
	Existing and planned development patterns
	Financial factors

	Other Strategies Being Applied to Enhance Mobility

	7.3 Alternative Mobility Target Evaluation
	Step 1: Implement Planned Improvements
	Step 2: Increase v/c targets, Staying Below Capacity
	Step 3: Remove Peaking within the Peak Hour
	Step 4: Analyze Average Weekday Conditions
	Step 5: Hours of Congestion

	7.4 Recommended Alternative Mobility Targets
	US 97 Interchange Ramp Terminals
	US 20 (3rd Street) Intersections
	Empire Boulevard Corridor


	8.0 Conclusion

	ADP1BCF.tmp
	US97 Parkway Facility Plan
	Findings of Compliance with Applicable State Administrative Rules and Policies and Compatibility with Regional and Local Plans
	Compliance with Applicable Rules and Policies
	Oregon Administrative Rule, Chapter 731, Division 15 (Coordination Procedures for Adopting Final Modal Systems Plans)
	Oregon Administrative Rule, Chapter 734, Division 51 (Highway Approaches, Access Control, Spacing Standards and Medians)
	Oregon Statewide Land Use Planning Goals
	This section examines and determines the consistency of the Facility Plan with applicable Statewide Planning Goals.
	Goal 1: Citizen Involvement
	Goal 6: Air, Water and Land Resource Quality
	Goal 7: Areas Subject to Natural Hazards
	Goal 9: Economic Development
	Goal 13: Energy Conservation
	Goal 14: Urbanization


	Consistency with State Plans
	Oregon Transportation Plan, 2006
	Oregon Highway Plan, 1999/2015
	Oregon Freight Plan, 2011/2017
	Oregon Bicycle and Pedestrian Plan, 2016
	Public Transportation Plan, 2018
	Oregon Transportation Options Plan, 2015
	Oregon Transportation Safety Action Plan, 2016
	The Oregon Resilience Plan, 2013
	Transportation Reinvestment Innovation and Planning for 97 Partnership (TRIP97), 2013
	US97 Freight Plan Phase 2 Investment Strategy, 2019

	Compatibility with Acknowledged Comprehensive Plans of Affected Counties and Cities
	Deschutes County
	Deschutes County Comprehensive Plan and Transportation System Plan, 2012
	Deschutes County Intelligent Transportation Systems Plan, 2020

	Bend Metropolitan Planning Organization & City of Bend
	2040 Metropolitan Transportation Plan, 2019
	City of Bend Urban Growth Boundary Expansion, 2016
	Bend Comprehensive Plan, 2016
	Transportation Systems Plan Chapter

	Bend Area Transportation Safety Action Plan (TSAP), 2019
	Bend Safety Implementation Plan, 2015
	2015-2025 Strategic Implementation Plan for Walking and Biking Infrastructure, 2014-2015
	Cascades East Transit (CET) 2040 Transit Master Plan, 2020

	Parkway Agreements
	Access Management Agreement 10167

	Central Parkway
	Bend Central District Multimodal Mixed-Use Area Plan, 2014
	Core Area TIF District Plan

	South Parkway
	Murphy Corridor Refinement Plan, 2008
	Murphy Crossing Urban Renewal Plan, 2008
	South Bend Parkway Refinement Plan, 2004




	ADP780C.tmp
	Background and Purpose
	Project Management Team:
	BMPO Technical Advisory Committee:
	BMPO Policy Board:
	Bicycle and Pedestrian Working Group:
	Joint TAC and Policy Board Meetings:
	Sounding Board:

	Public Involvement Opportunities
	Visioning Process:
	Evaluation of Projects:
	Online Open House:
	Recommended Projects
	US 97 Interchange Ramp Terminals
	US 20 (3rd Street) Intersections
	Empire Boulevard Corridor





