Chapter 6: Motor Vehicles

Introduction

Motor vehicles remain the primary mode for transporting goods and people within the
BMPO planning area. The physical roadway infrastructure and the motor vehicles it
supports play a vital role in the BMPO planning area’s social and economic livelihood.
Efficient movement of motor vehicles supports the economic vitality of the region and
maintains the mobility of its residents. Identifying needs and deficiencies in the roadway
system is an important step in maintaining and improving the flow of motor vehicles.
Most new motor vehicle projects also have provisions for bicycles and pedestrians
facilities which enhance the multi-modal transportation system.

This chapter outlines the basic assumptions through the future year (2030), including
forecasts of future population and employment and the resulting demand on the
regional arterial and collector roadway network. Four different future scenarios were
evaluated including:

2030 Committed Improvements

2020 Transportation System Plan (TSP) Improvements
2030 Capacity Enhancing

2030 Transit/Transportation Demand Management (TDM)

The Metropolitan Transportation Plan (MTP) is a financially constrained plan; the
Preferred Scenario includes projects recommended for implementation that can be
financed with existing and anticipated funding resources. The Preferred Scenario
identifies regionally significant projects, primarily on arterial road segments and
generally excludes local and collector streets. Some collector street projects have been
included due to their impacts on the regional transportation system, other collector
street deficiencies that were identified and corresponding improvement projects will be
addressed in the Bend Transportation System Plan (TSP).

Although the majority of projects included within this plan have funding sources, some
additional projects are identified that go beyond the immediate availability of known
funding trends. The designation and inclusion of these extra projects are important to
future planning efforts, as they allow right-of-way needs to be preserved and allow
opportunities for new funding that becomes available to be applied to projects that have
been already been identified as addressing future deficiencies in the regional
transportation network. These extra roadway projects are included in an “lllustrative” list
near the end of the chapter.

Several other planning studies are underway that will influence the expected
transportation conditions in the greater Bend Planning Area. These studies include:

e Highway 97/Highway 20 NEPA
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e Highway 20 Refinement Plan
e South Parkway Interchange Area Management Plan
e Bend Urban Growth Boundary (UGB) Expansion Traffic Analysis

Findings and recommendations that result from these ongoing planning efforts will be
amended into the Bend MTP and incorporated into future MTP updates. A more
rigorous alternatives analysis will also be conducted after the Urban Growth Boundary
analysis is complete as part of subsequent MTP and TSP updates.

Goals and Policies

The goals and policies of the Bend MTP were developed based on a review of the
existing goals outlined in other regional and local plans. The Oregon Highway Plan
provides guidance on the standards of performance necessary for motor vehicles on the
state highway facilities. The region also has specific goals and policies outlined within
the local transportation plans (Deschutes County Comprehensive Plan, Deschutes
County Transportation System Plan, and the City of Bend Transportation System Plan)
that are specifically related to motor vehicles. The goals that were created and adopted
will help guide the future development of the roadway network and select specific
projects for implementation. The motor-vehicle goals are included in Chapter 4 of this
plan.

Performance Standards

A variety of performance measures have been developed and adopted by governing
jurisdictions to evaluate how well the transportation system operates under existing and
future conditions. The most common standards utilized for transportation analysis
include level of service (based on average intersection delay) and volume-to-capacity
(v/c) ratios. The operational standards provide quantitative measures for the evaluation
of the transportation network, primarily at an intersection level.

Both Highway 97 and Highway 20 are state facilities; therefore they are subject to
ODOT operational standards outlined in the Oregon Highway Plan'. This plan states
that these two facilities within the Bend MPO planning area must operate at a v/c ratio
equal to or less than 0.80 for most intersection level operations.

The City of Bend and Deschutes County also have various intersection operational
standards based on the type of intersection control. The City of Bend standards are
outlined in Table 6-1 and are based on measurements of v/c ratios and the magnitude
of delay?.

! Oregon Department of Transportation (ODOT), Oregon Highway Plan, 1999 - Amendment, July
2005.

2 City of Bend, Development Code, Chapter 4.7, Adopted July 5, 2006.
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Table 6-1: Citx of Bend Transeortation Performance Standards

Performance Characteristics

Traffic Control

Two-Way Stop

e Average delay for the critical lane group must be less than or equal to 50

Intersection

Central Business/historic district

Control seconds during the peak hour on approaches with more than 100 peak hour
trips

All-Way Sto

Contro>ll P e Average delay for the intersection must be less than or equal to 50 seconds
during the peak hour

Roundabout o Volume-to-capacity ratio for the intersection as a whole is less than or equal
to 1.0 during the peak hour

Signalized Built to TSP/Master Plan; within Volume-to-capacity less than or

equal to 1.0 for hour preceding and
following peak hour

Built to TSP/Master Plan; outside
Central Business/historic district

Volume-to-capacity less than or
equal to 1.0 for hour preceding and
following peak hour

Not Built to TSP/Master Plan; within
Central Business/historic district

Volume-to-capacity less than or
equal to 1.0 for hour preceding and
following peak hour

Not built to TSP/Master Plan;
outside of Central Business/Historic

Volume to Capacity less than or
equal to 1.0 for peak hour

District

The Deschutes County standards for signalized and unsignalized intersections are LOS
D for existing facilities and LOS C for new facilities.

Forecasts and Needs

The existing conditions analysis is summarized in Chapter 3 of this plan and identified a
series of transportation needs and existing deficiencies. These needs, along with the
adopted goals and policies developed for the future direction of the transportation
network, provide the starting point for the future year analysis.

Forecasted Land Use

Land use is a key factor in developing a functional transportation system. The amount of
land that is planned to be developed, the type of land uses and how the land uses are
mixed together have a direct relationship to expected demands on the transportation
system. Understanding the amount and type of land use is critical to taking actions to
maintain or enhance transportation system operation.

The Bend MPO travel demand model was developed by the Transportation Planning
Analysis Unit (TPAU) at ODOT (Oregon Department of Transportation). The travel
demand model was used to determine future traffic volumes within the study area.

Bend Metropolitan Transportation Plan Page 6-3

Chapter 6: Motor Vehicles



Complete land use data sets were developed by City and County staff and TPAU for the
following conditions.

o Existing 2003 Conditions (base travel forecast for the region)
e Future 2030 Conditions

For transportation forecasting, the land use data is stratified into geographical areas
called transportation analysis zones (TAZs), which represent the sources of vehicle trip
generation. There are 463 TAZs within the BMPO planning area model; each TAZ
represents land use and the access to the transportation system within the planning
area. This land use database includes the population, the number of residential dwelling
units (households), and employees within specific TAZs. The totals that were assumed
for each category in the Bend MPO travel demand model for the base (2003) and future
year (2030) are summarized in Table 6-2.

Table 6-2: Land Use Summarx

Land Use 2003 2030 Increase Percent Increase
Population 80,884 143,481 62,597 77%
Households 32,443 57,770 25,327 78%
Employees 41,119 69,783 28,664 70%

* Note: The Bend MPO model extends significantly beyond the BMPO boundary. The land
use totals shown in Table 8-2 are for the entire model area.

In Table 6-2, the employee category only includes the total number of employees,
though the travel demand model utilizes a range of employment types (retail, service,
industrial, and other). All three category areas exhibit significant growth during the
planning horizon. This growth was converted to forecasted travel demand and then
applied to the existing transportation network to determine the future deficiencies of the
motor vehicle system, as explained in the next section.

Forecasted Travel Demand

The determination of future transportation needs in the BMPO planning area requires
the ability to accurately forecast travel demand resulting from estimates of future
population and employment. The objective of the transportation planning process is to
provide the information necessary for making decisions on when and where
improvements should be made to the transportation system to meet the forecasted
travel demand.

Traffic forecasting can be divided into several distinct but integrated components that
represent the logical sequence of travel behavior. These components and their general
order in the traffic forecasting process are as follows:

= Trip Generation- The trip generation process translates land use quantities
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(number of dwelling units, number of employees) into vehicle trip ends (number
of vehicles entering or leaving a TAZ).

= Trip Distribution- This step estimates how many trips travel from one zone
(TAZ) in the model to any other zone. Distribution is based on the number of trip
ends generated in each zone pair and on factors that relate the likelihood of
travel between any two zones to the travel time between zones.

= Mode Choice- This step determines how many trips will be made by various
modes (single-occupant vehicle, transit, carpool, etc.).

= Traffic Assignment-This step allocates trips between an origin and destination
by a particular mode to a route, where each traveler is assigned to the path with
the shortest travel time.

The initial roadway network used in the traffic model was the streets and roadways
identified in the existing conditions chapter (Chapter 3) of this plan. A future 2030
Committed Scenario was analyzed to identify existing deficiencies and motor vehicle
infrastructure needs. The Committed Scenario assumes that the BMPO planning area
will experience its projected growth in population and employment and the demand for
the transportation facilities will increase accordingly. The Committed street network
includes TSP projects identified in the adopted plan, that have committed funding to
construct, either through city transportation system development charge (SDC), the
Oregon Statewide Transportation Improvement Plan (STIP), or other privately funded
road improvements. The transportation improvements assumed for this scenario are
listed in Table 6-3. This scenario serves as the basis of comparison for the three other
future year (2030) scenarios that will be evaluated.

Table 6-3: Motor Vehicle Transeortation Imerovements SCommittedz

Location From To Improvement Jurisdiction Construction
Status
27" Street Forum Neff Road Widen to 4 thru Bend Complete
Shopping lanes and center (2007)
Center turn lane
15" Street us20/ Bear Creek New 2 lane Bend Complete
Greenwood Road connection (2006)
Empire Avenue  Lower High Desert New 2 lane Bend Complete
Meadow Drive Lane connection (2006)
Hunnell Road Robal Road Cooley Road  Full connection- Bend Complete
construct 3 lane (2005)
arterial
Cooley Road us 97 Short-term at- Bend/ODOT  Future date
grade (TBD)
improvement
Cooley Road us 97 US 97 North Bend  Bend/ODOT
Intersection Corridor Project
EIS
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Location From To Improvement Jurisdiction Construction

Status
Empire Avenue  Purcell Butler New 2 lane Bend 2008/2009
Boulevard Market/27™ connection with
Street center turn lane

and roundabout at

27" Street/Empire

Avenue
us 97 Baker Road China Hat Install median OoDOT 2007

Road barrier (right-

in/right-out access)
Skyline Ranch Skyliners Century Drive  New 2-lane road Private 2007
Road Road
New E-W Carmen Loop  Brosterhous New 2-lane road Private Future Date
collector Rd (TBD)
New E-W Mt. Shevlin Park New 2-lane road Private Future Date
collector Washington Rd (TBD)
New N-S New E-W Galveston New 2-lane road Private Future Date
collector collector (TBD)
Cooley Road us 97 18" Street 3-lane collector Bend 2008

modernization with

bike lanes and

sidewalks.

Intersection

improvements at

Cooley Road and

18" Street
Empire Avenue  Boyd Acres Rd Install traffic signal Bend 2007
Reed Market us 97 Install traffic signal ODOT 2008
Road at NB off-ramp
Reed Market Century Drive  US 97 Construct 2-lane Bend Complete
Road (Parkway) road extension (2004)

The Bend MPO travel demand model is a useful tool for determining future deficiencies
in the transportation network. The model was created using average annual weekday
daily traffic volumes. These volumes reflect average conditions, but neglect the
seasonal variations that are characteristic of the area. Typically, adjustments for the 30"
Highest Hour or other correctional factors are applied to traffic counts on state highways
(Highway 20 and Highway 97) to reflect the higher traffic volumes that are exhibited
during the summer months. The counts are adjusted based on data from Automatic
Traffic Recording (ATR) devices maintained on state facilities. The travel demand model
does not account for these adjustments. Based on the travel characteristics within and
through the BMPO planning area, seasonal variation has a significant impact on the
existing and future traffic operations and it should be noted that the model generally
underestimates the future forecast traffic volumes for certain peak months throughout
the year.
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Future Corridor Deficiencies

The Committed Scenario represented the base case for the forecasted 2030 growth.
This scenario included transportation system improvements within the BMPO planning
area that can be constructed and implemented with the current existing funding levels
and identified in the Capital Improvement Plan (CIP) or the Statewide Transportation
Improvement Plan (STIP). Figure 6-1 shows the forecasted demand to capacity ratio on
roadways within the planning area for the 2030 Committed Scenario. The demand-to-
capacity ratios illustrated here are model outputs and differ from the volume/capacity
(v/c) ratios that are calculated using the Highway Capacity Manual Methodology®. As
shown, the Committed Scenario transportation system does not have adequate
roadway capacity to serve the expected future travel needs. Red roadway segments in
Figure 6-1 indicate roadway segments that are over-capacity and do not meet the City
or ODOT (0.80 in most of the MPO area) traffic operating standards. The demand-to-
capacity ratios exceed 1.0 on multiple key corridors in the study area including:

e Cooley Road (between Highway 97 and 18" Street)
e Reed Market Road (15" Street to Century Drive)*
e Highway 20
0 between Robal Lane and Highway 97
0 between 8" Street and 15" Street
e Highway 97
0 between Revere Avenue and Franklin Avenue
0 between Cooley Road and Empire Avenue
o 27" Street
0 between Reed Market Road and Bear Creek Road
o0 between Neff Road and Wells Acres Road
e OB Riley Road (between Archie Briggs Road and Hardy Road)
e Colorado Avenue (between Industrial Way and Simpson Avenue)
e Neff Road (between 8™ Street and Purcell Boulevard)
e 15" Street (between Bear Creek Road and Wilson Avenue)
e Empire Avenue (Boyd Acres Road and Highway 20)
o 18" Street (Empire Avenue to Egypt Drive)
e Wilson Avenue (between 15" Street and 9™ Street)

% 2000 Highway Capacity Manual, Transportation Research Board, 2000, Chapter 27.

4 City of Bend TSP street policy #19 prohibits widening Reed Market Road from Century Drive to
Bond Street.
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Figure 1- 2030 Committed Scenario System Performance Plot
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Within the planning area, Highway 97 and Highway 20 generally have an operational v/c
standard of 0.80. This standard is more stringent than the City’s standard. In addition to
the red segments shown in Figure 6-1, the green and yellow segments of Highway 97
and Highway 20 also fall below the jurisdictional standards. The most congested area
on Highway 20 is generally concentrated between 3™ Street and Purcell Boulevard and
does not meet operational standards for a significant portion of the corridor. Highway 97
also exhibits high congestion levels and does not meet jurisdictional standards for the
majority of the corridor between Cooley Road and Reed Market Road under the 2030
Committed Scenario.

Peak Hour Travel Speeds
PM peak hour travel speeds were also extracted from the future year (2030) model for
the Committed Scenario along four corridors including:

e Reed Market Road (Bond Street to 27" Street)

o 27" Street (Butler Market Road to Reed Market Road)
e 3" Street (Greenwood Avenue to Murphy Road)

e Highway 20 (3™ Street to 27" Street)

The model output provided average travel speeds by direction of travel. The comparison
of travel speeds for existing and future years indicate general deficiencies in the
roadway network; reduced travel speeds are attributed to increases in traffic flow. Table
6-4 summarizes the existing travel speeds extracted from the 2003 base model and the
future 2030 Committed Scenario for the PM peak hour. As shown in the table, the travel
speeds along the key roadways are to forecast to decrease by at least 17% in the future
year (2030).

Table 6-4: Corridor Travel Seeeds5 SPM Peak Hourz

Corridor 2003 (Existing) 2030 (Committed) % Change
Reed Market Road (eastbound) 30.6 mph 241 mph -21%
Reed Market Road (westbound) 28.7 mph 23.7 mph -17%
27" Street (northbound) 39.5 mph 31.1 mph 21%
27" Street (southbound) 21.5 mph 15.9 mph -26%
3" Street (northbound) 36.3 mph 29.6 mph -18%
3" Street (southbound) 34.0 mph 28.2 mph -17%
Highway 20 (eastbound) 35.8 mph 26.1 mph -27%
Highway 20 (westbound) 34.8 mph 28.2 mph -19%

® Corridor travel speeds were calculated based on methodology outlined in National Cooperative
Highway Research Program (NCHRP) Report #387, Transportation Research Board. Washington D.C.
1987.
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Roadway System Improvements

The projected roadway directional volumes were reviewed to identify locations where
capacity improvements might be required between intersections. The three locations
identified were:

Highway 97 from Colorado Avenue to Highway 20 — through volumes are too
high for conventional 4-lane arterial service and a separate refinement plan is
needed to examine local capacity improvements and congestion management
measures.

Reed Market from Parkway to 3rd Street—through volumes are too high for
conventional 4-lane arterial service. The City has completed a corridor study and
potential solutions include widening or other supplemental capacity on parallel
routes to accommodate future volumes.

Highway 97 from Highway 20 to Cooley Road — through volumes are too high for
conventional 4-lane arterial service. The US 97 North Bend Corridor Project is
currently underway and will identify a long term solution for this section of
Highway 97.

Future Intersection Capacity Analysis

In addition to corridor level analysis, select intersections were evaluated for future year
(2030) operations. The study intersections represent locations where traffic volumes are
highest and where operations and capacity may be of concern. The capacity analysis
included 67 intersections throughout the planning area and identified additional
deficiencies and corresponding street improvements that would be necessary during the
planning horizon. Year 2030 traffic volume forecasts were applied to existing
intersection geometries and analyzed to identify locations where evening peak hour
performance will drop below minimum desirable operational levels. Evaluating the
transportation system at the intersection level highlights locations where the planned
system does not meet the performance standards established for State, County and
City facilities and identifies locations where roadway network improvements are needed
to better serve the planned community growth.

Tables 6-5 and 6-6 summarize the existing weekday peak hour intersection operational
levels at the study intersections for the 2030 Committed Scenario that either fail to meet
operational requirements or are nearing capacity. Due to the number of intersections,
only the intersections that do not meet jurisdictional standards are included in these
tables, the remaining intersections are included in Appendix E.

State Facilities

As shown in Table 6-5, nearly all of the state intersections controlled by traffic signals
will fall below their minimum acceptable performance standards with only the committed
improvements. Additionally, several of the intersections controlled by stop signs on the
minor streets will require mitigation to meet performance standards. A few intersections
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meet or exceed standards without any further improvements. Those include Highway 97
at 3" Street and Highway 97 northbound ramps at Powers Road.

Table 6-5: Future 520302 Committed Intersection Oeerations SODOTZ6

Intersection LOS Delay vic Operational
Standard
(v/c ratio)
Unsignalized Intersections
Highway 20/Cooley Road B/F - >1.0 0.80
Highway 97 SB/Empire Avenue C/F - 0.95 0.80
Signalized Intersections
Highway 20/Greenwood Avenue F >80.0 >1.0 0.80
Highway 20/27th Street F >80.0 >1.0 0.80
Highway 20/Olney Avenue D 54.1 >1.0 0.80
Highway 20/Empire Avenue E 65.9 >1.0 0.80
Highway 20/Butler Market Road E 66.7 >1.0 0.80
Highway 97 NB/Empire Avenue E 65.9 >1.0 0.80
Highway 97/Cooley Road C 28.2 0.96 0.80
Highway 97/Powers Road F >80.0 >1.0 0.80
Highway 97 SB Ramps/Reed Market Rd E 58.4 >1.0 0.80
Highway 97/Robal Road E 56.3 >1.0 0.80
Highway 97/Pinebrook Blvd C 27.2 0.89 0.80

Notes: Unsignalized Intersections:
A/A = Minor Street turn LOS/Major street turn LOS
V/C = Individual lane groups
Delay = Individual lane groups
Signalized and All-Way Stop Intersections:
Delay = Average vehicle delay in the peak hour for entire intersection in seconds.

*A complete list of study intersection operations is included in the Appendix of the report.
. __________________________________________________________________________________________________________________________________________________________]

City of Bend and Deschutes County Facilities

Table 6-6 summarizes the intersections that fall below the jurisdictional performance
standard for the 2030 Committed Scenario on City of Bend and Deschutes County
facilities. Several intersections (both signalized and unsignalized) fall below operational
standards on City of Bend facilities. Generally, the recommended improvements include
additional turn lanes, or upgrading of existing traffic signal controls to better serve
higher peak hour demands above the committed projects included in this base case
scenario. All of the Deschutes County intersections operate within the standards.

® Intersections that fall below the minimum performance standard.
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Table 6-6: Future (2030) Committed Intersection Operations

gCitx of Bend and Deschutes Countxz7

Intersection LOS Delay vic Operational
Standard
(v/c ratio)

Unsignalized Intersections

15" Street/Knott Road AJF - >1.0 -

Brosterhous Road/Knott Road A/F - >1.0 -

Brookswood Blvd/Powers Road A/F - >1.0 -

Cooley Road/Hunnell Road (east) D/F - >1.0 -

Cooley Road/OB Riley Road A/F - 0.83 -

18" Street/Empire Avenue AlF - >1.0 -

Signalized Intersections

3rd Street/Reed Market Road F >80 >1.0 1.0

27th Street/Neff Road F >80 >1.0 1.0

Reed Market Road/15th Street F >80 >1.0 1.0

Portland Ave — Olney Avenue/Wall Street E 80.0 >1.0 1.0

Olney Avenue/8" Street F >80 >1.0 1.0

Boyd Acres Road/Empire Avenue F >80 >1.0 1.0

3" Street/Franklin Avenue E 61.9 >1.0 1.0

3" Street/Wilson Avenue E 63.1 >1.0 1.0

Notes: Unsignalized Intersections:
A/A = Minor Street turn LOS/Major street turn LOS
V/C = Individual lane groups
Delay = Individual lane groups
Signalized and All-Way Stop Intersections:
Delay = Average vehicle delay in the peak hour for entire intersection in seconds.
**A complete list of study intersection operations is included in the Appendix of the report.

In addition to the signalized and unsignalized intersection performance evaluated in the
previous sections, intersections controlled as roundabouts were also evaluated. The
resulting conditions for the existing and proposed roundabouts were acceptable in the
future year (2030).

The corridor and intersection capacity deficiencies that were identified from the future
travel demand model and operational analysis was focused primarily on arterial facilities
and regionally significant collectors. Although extensive analysis was conducted on key
regional roadway segments, there are limitations to the model and every intersection
within the BMPO planning area was not analyzed. Operational issues not identified as
part of this analysis but identified and documented in other planning studies have been
considered and evaluated for inclusion within this plan.

" Intersections that fall below the minimum performance standard.
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Scenarios

As summarized in the previous section, the Committed Scenario has significant
roadway system deficiencies in the future year (2030). Three additional future 2030
scenarios were developed that incorporated various system improvements to mitigate
the poor performance of motor vehicle traffic growth identified in the Committed
Scenario. These three scenarios were analyzed to determine the impact of additional
projects on the transportation network and their ability to accommodate the future
demand within the BMPO planning area for the future year (2030). The scenarios
include:

e Bend Transportation System Plan (TSP)
o Capacity Enhancing
e Transit/Transportation Demand Management (TDM)

The assumptions that were included for each scenario are discussed in more detail
below. A table was created for each scenario that outlines the location of the project, the
project, the jurisdiction and a preliminary planning level cost estimate for the projects.

Transportation System Plan (TSP)

The TSP scenario includes the completion of all proposed roadway projects identified in
the City of Bend’s Transportation System Plan®. The City’s plan outlines a series of
recommended motor vehicle projects needed by the year 2020 to accommodate the
projected growth in the City’s planning area. The BMPO planning area shares a similar
study area with the City’s TSP boundaries. The list of future year 2020 projects that
were applicable to the regional study area is summarized in Table 6-7 and includes a
number of new roads and roadway extension projects along with planning-level cost
estimates for each project.

Table 6-7: TransEortation sttem Plan STSPZ Pro'!ects

Location From To Improvement”® Jurisdiction Planning
Level Cost
($1000s)"°
Cooley 18" Street Deschutes Construct 3-lane Bend/Deschutes $11,867
Road Market Road road extension County

® Bend Urban Area Transportation System Plan, City of Bend. Adopted October 2000.
o Roadway improvement costs include the construction of sidewalks and bicycle lanes.

10 System Development Charge Inventory (City of Bend) Amended DRAFT, June 2006. The costs
identified for these TSP projects include the construction of sidewalks and bicycle lanes
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Location From To Improvement”® Jurisdiction Planning

Level Cost
($1000s)"°

Reed Market US97 15" Street Widen roadway to 5 Bend $37,515
Road lanes, including

multi-lane

roundabouts at

Division Street and

3" Street, and a

bridge over the

railroad.
Reed Market 15" Street 27" Street Widen roadway to 5 Bend $8,365
Road lanes
Reed Market 15" Street Construct multi-lane Bend $1,500
Road roundabout
27" Street Butler Market Neff Road Widen roadway to 5 Bend $10,580

Road lanes

Reed Market 27" Street Realign Stevens Rd Bend $5,210
Road Intersection to connect directly

to Reed Market
27" Street Reed Market Bear Creek Widen roadway to 5 Bend $7,790

Road Road lanes

Cooley OB Riley Road OB Riley Construct 2-lane Bend $10,863
Road Road loop extension
Murphy Brosterhous 15" Street Construct 3-lane Bend $3,240
Road Road road extension

Extension

Capacity Enhancing

The Capacity Enhancing Scenario includes the projects assumed for the Committed
Scenario (Table 6-3), all of the 2020 TSP projects (Table 6-7) plus additional capacity
projects to address the future demands of the BMPO planning area. The additional
projects enhance the transportation system, primarily by adding capacity to the roadway
including the following types of improvements:

e Roadway Expansion;
¢ Roadway Extension; and
e Intersection Capacity Improvements

The specific list of projects assumed for this scenario is outlined in Table 6-8.
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Table 6-8: Motor-Vehicle CaEacitz Enhancing Transeortation Imerovements

Location From To Improvement Jurisdiction Planning
Level Cost
($1,000s) "
Empire Avenue 3" Street us 97 Add one travel lane  Bend/ODOT $4,620
(Parkway) in each direction
Empire Avenue us 97 Boyd Acres  Add one travel lane  Bend/ODOT $2,235
(Parkway) Road in each direction
Empire Avenue Boyd Acres 18" Street Add one travel lane Bend $5,960
Road in each direction
Empire Avenue 18" Street Purcell Add one travel lane Bend $2,980
Boulevard in each direction
Empire Avenue Purcell Butler Add one travel lane Bend $7,325
Boulevard Market in each direction
Road
Murphy Road 15" Street Rickard Roadway extension Bend $10,215
Road
Murphy Road 15" Street Construct Bend $800
roundabout
Empire Avenue 18" Street Construct multi- Bend $1,200
lane roundabout
Empire Avenue Purcell Construct Bend $1,200
Boulevard roundabout
27" Street Neff Road Construct multi- Bend $1,200
lane roundabout
Empire Avenue Parkway SB Install traffic signal Bend/ODOT $250
Ramp
Colorado Avenue US 97 Install traffic signal Bend $250
Parkway at NB ramps
east ramps
0O.B. Riley Road Empire Install traffic signal Bend $250
Avenue
Powers Road* us 97 Construct ODOT/Bend $5,000
(Parkway) interchange and
remove signal
Powers Road* Interchange 3" Street 2 lanes in each ODOT/Bend $1,345
direction
Powers Road* Interchange  Brookswood 2 lanes in each ODOT/Bend $2,235
Boulevard direction
us 97* Badger Close intersections ODOT $50
Road
" Costs estimated by DKS Associates, January 2007
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Location From To Improvement Jurisdiction Planning

Level Cost
($1,000s) "
us 97* Pinebrook Remove signal and ODOT $50
Boulevard close west leg
access
Murphy Road North Parrell Road Construct 2 lane Bend $11,225
Frontage minor arterial with
Road raised median, left
turn lanes and
roundabout
Murphy Road Brookswood South Construct 2 lane Bend $3,625
Boulevard Frontage minor arterial
Road
Murphy Road South North Construct 3 lane Bend $1,880
Frontage Frontage minor arterial and
Road Road roundabout
Murphy Road 3" Street Remove old traffic Bend $275
signal and install
traffic signal at new
intersection
alignment
us 97* 3" Street Parkway Remove signal and ODOT $6,625
add single-lane
flyover connection
from SB 3" Street
to SB US 97
US 97 NB off- Empire Add one ramp lane ODOT $1,140
ramp* Avenue
US 97 SB off- Empire Add new single ODOT $1,325
ramp* Avenue lane ramp
Murphy Road 3" Street NB US 97 Single lane ramp ODOT $515
Murphy Road SB US 97 New Single lane ramp ODOT $1,790
collector
3" Street Pinebrook Install traffic signal Bend $250
Boulevard
Powers Road* NB Ramp Install traffic signal OoDOT $500
and SB at each ramp
Ramp terminal

*Prior to a final decision on which Parkway intersections and ramps should be improved, modified, or
closed, a comprehensive modeling effort should be conducted to determine the net effect on the City and
State system of these corridor modifications. The South Parkway/Murphy Interchange Area Management
Plan is currently being developed to identify alignments and timing for South Parkway projects.
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Transit/Transportation Demand Management (TDM)

Both the Capacity and TSP Scenarios evaluate the impacts of enhancing the
transportation system by adding new roadway capacity, extending existing roadways or
improving intersections. Transportation Demand Management (TDM) is the general
term used to describe any action that reduces single occupant vehicle trips from the
roadway network especially during peak travel demand periods. As growth in the BMPO
planning area occurs, the number of vehicle trips and travel demand in the area will also
increase. The ability to change a user’s travel behavior and provide alternative mode
choices will help accommodate this growth.

The Transit/TDM Scenario includes projects related to future transit service
improvements, park-and-ride lots and other techniques aimed at reducing the demand
on the transportation infrastructure. This scenario included six new transit routes
including: 1) 14™ Street/3™ Street loop, 2) Neff Road/Empire Avenue loop, 3)
Brookswood Boulevard/S US97 loop, 4) Murphy Road/15™ Street loop, 5) US20/Reed
Market Road loop, and 6) Boyd Acres Road/Cooley Road loop. Additionally, several
new park-and-ride lots were identified. The park-and-ride projects included in this
scenario are summarized in Table 6-9.

Table 6-9: New Park-and-Ride Lots

Location Improvement  Jurisdiction
Cascade Village Park-and-Ride Bend
Forum Shopping Center Park-and-Ride Bend
Wal-Mart Park-and-Ride Bend
Country Store (Baker Road) Park-and-Ride Bend
ODOT (3" Street) Park-and-Ride Bend

Evaluation Process

Evaluation criteria were developed to help guide the selection of future roadway projects
within the BMPO planning area and provide qualitative and quantitative measures for
each goal category developed at the onset of the planning process. The evaluation
criteria are categorized into two levels; the first level of evaluation includes criteria that
can be used for general screening purposes and evaluates how well potential projects
meet the established goals and policies. The second level of evaluation includes a more
detailed system-wide analysis that evaluates specific projects included in the travel
demand model. Table 6-10 outlines the first level of recommended evaluation criteria
categorized by goal category. The table includes both quantitative and qualitative
measures of effectiveness that are applied to the future (2030) scenarios and roadway
improvement projects to prioritize projects for inclusion in the Preferred Scenario.

Table 6-10: Recommended Evaluation Criteria
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Goal Measure of Effectiveness Type of
Category Criteria
Project Level Criteria
Mobility and = Level-of-service (intersections) o
Balance = Volume-to-capacity ratio °
= Travel speeds )
= Provides balance of modes of travel O]
Safety and = Ability to address existing safety issues o
Efficiency = Ability to support TSM measures o
= Supports ITS corridor o
Environment | ® Impactto environmentally sensitive land o
and Livability | = |mpact to resource land o
Economic = Provision for economic revitalization o
Development | = Supports freight mobility o
= Supports ITS corridor @]
Program Level Criteria
Accessibility | = Ability to provide Transportation Demand Management o
and Equity (TDM) o)
= Connectivity of travel modes
Land Use = Ability to support multi-modal transportation development Q
= Improve street connectivity o
= Provide alternatives to state route system for local travel o
Financially = Capital cost of alternatives )
Responsible | = Opportunity to promote public / private partnership o
Notes L4 = Quantitative (Absolute value from technical methods)
o = Qualitative (Relative value based on judgment)

The Bend MPO travel demand model (developed by TPAU) was used to analyze
several quantitative measures. This section describes the system performance
measures used to evaluate the different scenarios and presents the results of the
overall system wide performance evaluation.

Model Scenario Post-Processing
Each model scenario was post-processed to evaluate the impacts of the scenarios on
the regional transportation system. These criteria are most relevant during the initial
stages of project development for general screening purposes and planning purposes.
The criteria have been refined by the BMPO and are used to determine the projects to
be selected for inclusion in the plan.

A system-wide evaluation for the future year (2030) of the BMPO planning area was
conducted on the post-processed model data. The evaluation criteria and results are
discussed below.

= Travel times during the PM peak hour -- Traffic flow can be measured by
computing the time it takes to complete a trip during the PM peak hour (which is
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typically the most congested period of the day). The measure can be determined for
specific corridors or the average for the entire planning area transportation system.

. Vehicle Miles Traveled (VMT) during the PM peak hour -- This measure evaluates
the total miles traveled by all vehicles over a selected transportation corridor during
the PM peak hour.

= Vehicle Hours Traveled (VHT) during the PM peak hour -- This measure
evaluates the total hours traveled by all vehicles over a selected transportation
corridor during the PM peak hour.

= Total Lane Miles -- This measure evaluates the length of driving lanes multiplied by
the number of driving lanes for the total transportation roadway network.

. Demand/Capacity Ratio -- The measure of congestion can be measured by the
demand/capacity ratio which determines the ratio of vehicles over the capacity of a
roadway. The travel demand model has the capacity of evaluating the overall flow of
traffic over the length of a specified corridor. D/C ratios that are higher than 0.80
affect driving decisions due to the presence of other vehicles. A D/C ratio of 1.0
indicates significant congestion.

" Number/Percentage of Congested Lane Miles during the PM peak hour --
Congestion on the roadway network is defined by a threshold of the demand over
capacity ratio. The number and percentage of lane miles that operate with a D/C
ratio over 0.80 are characterized by “congested conditions”. The level of congestion
can also be determined by a scale of D/C ratios that include free flow, moderately
congested, and congested.

The following tables (Table 6-11 thru Table 6-14) compare numerous evaluation
measures that were calculated from the base year (2003) and future year (2030) model
output. The evaluation of these scenarios will guide the selection of a Preferred
Scenario.

Table 6-11: sttem—wide Performance Measures SPM Peak Hourz

PM Peak Hour EXISTING FUTURE
Performance Base Year | Committed TSP Capacity Transit/TDM
Measures (2003) (2030) (2030) (2030) (2030)
City of Bend Facilities
Vehicle Miles 49,493 84,842 85,723 86,865 84,859
Traveled (VMT)
Vehicle Hours 1,325 2,389 2,352 2,353 2,387

Traveled (VHT)

Deschutes County Facilities

Vehicle Miles 17,095 29,196 27,564 27,902 29,247
Traveled (VMT)
Vehicle Hours 350 626 579 582 628

Traveled (VHT)

ODOT Facilities
Vehicle Miles 56,150 82,573 82,649 81,202 82,353
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Traveled (VMT)

Vehicle Hours 1,124 1,857 1,836 1,790 1,850
Traveled (VHT)

Total (All Facilities)

Average Travel 6.09 6.83 6.65 6.59 6.80
Time (minutes)

Vehicle Miles 122,728 196,661 195,936 225,969 196,459
Traveled (VMT)

Vehicle Hours 2,799 4,872 4,767 4,725 4,865

Traveled (VHT)

Table 6-11 outlines critical evaluation measures such as the peak hour average travel
time, vehicle miles traveled and vehicle hours traveled for City of Bend, Deschutes
County and ODOT facilities. These measures are quantitative measures that are
typically used to evaluate the transportation network and effectively indicate future travel
patterns compared to the base year (2003) and future year Committed Scenario (2030).
Compared to the Committed Scenario, the Transit/TDM scenario exhibits minimal
changes to the transportation network for the city, county and state facilities. The
average travel times for the PM peak hour stay the same for each facility type and are
most improved with the Capacity (2030) Scenario, as compared to the Committed
Scenario.

Table 6-12: Percentage of Congested Lane-Miles SPM Peak Hourz

EXISTING FUTURE

Base Committed TSP Capacity Transit /

Year (2030) (2030) (2030) TDM

(2003) (2030)

City of Bend Facilities
Total Lane Miles 235 240 260 272 240
Congested Lane Miles 2 31 25 21 30
% of Congested Lane 1% 13% 10% 8% 13%
Miles
Deschutes County Facilities
Total Lane Miles 226 234 243 247 236
Congested Lane Miles 0 2 1 1 2
% of Congested Lane 0% 1% 0% <1% 1%
Miles
ODOT Facilities
Total Lane Miles 118 116 116 119 116
Congested Lane Miles 1 20 19 17 21
% of Congested Lane 1% 17% 16% 14% 18%
Miles
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Note: Congestion defined as model links with demand/capacity ratio = 0.90
ODOT operational standard: v/c = 0.80

Table 6-12 illustrates a similar trend of evaluation results; the Capacity Scenario has the
most significant effects on the future roadway network. There are more total lane miles
due to the number of roadway extension and expansion projects, but the percentage of
congested lane miles decreases by 3%-5% for City of Bend and ODOT facilities with the
improvements included in the Capacity Scenario.

Table 6-13 and Table 6-14 provide a summary of future year (2030) congested
conditions. D/C ratios that are greater than 1.0 indicate congested conditions on the
roadway network. The City of Bend maintains the highest percentage of roadway
facilities within the BMPO planning area.
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Table 6-13: Percentage of Total Lane Miles bz Demand/Caeacitx Ratio SPM Peak Hourz

Demand/ EXISTING FUTURE
Capacity Base Year Committed TSP (2030) Capacity Transit/TDM
Ratio (2003) (2030) (2030) (2030)

Lane % Lane % Lane % Lane % Lane %

Miles Miles Miles Miles Miles

City of Bend Facilities
0.0-0.59 209 89% 162 68% 181 69% 190 70% 161 67%
0.60-0.69 10 4% 16 6% 19 7% 25 9% 16 7%
0.70-0.79 8 3% 15 6% 19 7% 21 8% 15 6%
0.80-0.89 5 2% 15 6% 15 6% 14 5% 16 6%
0.90-0.99 3 2% 16 7% 17 7% 15 5% 16 7%
>1.0 0 0% 16 7% 9 4% 8 3% 16 7%
Total 235 100% 240 100% 260 100% 273 | 100% | 240 100%
Deschutes County Facilities
0.0-0.59 226 100% 218 93% 236 97% 240 97% 218 93%
0.60-0.69 0 0% 10 4% 2 1% 3 1% 10 4%
0.70-0.79 0 0% 2 1% 2 1% 2 1% 3 1%
0.80-0.89 0 0% 2 1% 2 1% 1 1% 2 1%
0.90-0.99 0 0% 1 1% 0 0% 1 0% 2 1%
>1.0 0 0% 1 0% 1 0% 0 0% 1 0%
Total 226 100% 234 100% 243 100% 247 | 100% | 236 100%
ODOT Facilities

0.0-0.59 87 74% 55 47% 55 47% 65 55% 55 47%
0.60-0.69 18 15% 12 10% 11 7% 7 6% 9 8%
0.70-0.79 8 7% 10 9% 11 9% 13 11% 12 10%
0.80-0.89 4 3% 18 16% 19 17% 16 13% 18 16%
0.90-0.99 1 1% 10 9% 10 9% 7 6% 10 9%
>1.0 0 0% 11 10% 10 8% 11 9% 12 10%
Total 118 100% 116 100% 116 100% 119 | 100% | 116 100%

As shown in Table 6-13, ODOT facilities exhibit a higher percentage of congested
roadway conditions for the PM peak hour for each of the future year (2030) scenarios
(indicated by D/C ratios greater than 1.0). According to the model analysis, the TSP
scenario and Capacity scenario resulted in similar levels of congested facilities for the
City of Bend, Deschutes County and ODOT facilities.
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Table 6-14: Percentage of VMT bz Demand/CaQacitx Ratio SPM Peak Hour!

Demand/ Existing Future
Capacity Base Year Committed TSP (2030) Capacity Transit/TDM
Ratio (2003) (2030) (2030) (2030)

VMT | % VT [ % VMT | % VMT | % VMT [ %
City of Bend Facilities

0.0-0.59 34,128 | 69% | 32,286 | 38% | 33,250 | 39% | 34,014 | 39% | 31,922 | 38%
0.60-0.69 4766 10% 7947 9% 9596 1% | 12,783 | 15% 8258 10%
0.70-0.79 4611 9% 9067 1% | 11,737 | 14% | 12,985 | 15% 8736 10%
0.80-0.89 3512 7% 9965 12% | 10198 | 12% 9329 1% | 10,271 | 12%
0.90-0.99 2074 4% 11410 | 13% | 12,822 | 15% | 10,989 | 13% | 11,933 | 14%
>1.0 402 1% 14167 | 17% 8120 9% 6765 7% | 13,739 | 16%
Total 49,493 | 100% | 84,842 | 100% | 85,723 | 100% | 86,865 | 100% | 84,859 | 100%
Deschutes County Facilities
0.0-0.59 16,901 | 99% | 20,085 | 69% | 23,408 | 85% | 23,579 | 85% | 20,077 | 69%

0.60-0.69 0 0% 4736 16% 1098 4% 1771 6% 4614 16%
0.70-0.79 0 0% 1257 4% 890 3% 1045 4% 1419 5%
0.80-0.89 0 0% 1442 5% 1440 5% 407 1% 1291 4%
0.90-0.99 0 0% 1116 4% 194 1% 77 3% 1395 5%
>1.0 194 1% 560 2% 534 2% 323 1% 451 1%
Total 17,095 | 100% | 29,196 | 100% | 27,564 | 100% | 27,902 | 100% | 29,247 | 100%

ODOT Facilities
0.0-0.59 32,039 | 57% | 22,184 | 27% | 22,269 | 27% | 26,742 | 33% | 22,134 | 27%
0.60-0.69 | 12,936 | 23% 8667 10% 8406 10% 5158 6% 6697 8%
0.70-0.79 6865 12% 9066 11% 9109 11% | 10,349 | 13% | 11,252 | 14%
0.80-0.89 3,462 6% 17,736 | 21% | 19,141 | 23% | 16,992 | 21% | 17,826 | 22%
0.90-0.99 705 2% 10,194 | 12% 9967 12% 7694 9% 9563 12%
>1.0 143 0% 14,726 | 19% | 13,757 | 17% | 14,267 | 18% | 14,881 | 17%
Total 87,350 | 100% | 82,573 | 100% | 82,649 | 100% | 81,202 | 100% | 82,353 | 100%

As noted previously, the Capacity Scenario has a higher number of total lane miles due
to a number of roadway projects modeled in the scenario, but it still yields the lowest
percentage of congested vehicle miles traveled compared to the three scenarios.
Another system-wide performance measure that was evaluated includes speeds
through the transportation network. PM peak hour speeds were extracted from the
future year (2030) model for each of the four scenarios along four select corridors
including:

o Reed Market Road (Bond Street to 27" Street)
e 27™ Street (Butler Market Road to Reed Market Road)
o 3" Street (Greenwood Avenue to Murphy Road)
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« Highway 20 (3™ Street to 27™ Street)

Table 6-15 summarizes the PM peak hour speeds along these corridors. Compared to
the Committed Scenario, the speeds along the corridors increase for each of the other
three scenarios and indicate that the roadway improvement projects improve the
operations on these specific corridors. The Transit/TDM scenario has the least impact
on the select corridors and although there are some improvements, they are relatively
small compared to the Capacity Enhancing and TSP scenarios which have more
significant roadway improvements included in the model. Travel speeds represent one
system-wide measure of evaluating the changes to the roadway network and comparing
differences between each scenario.

Table 6-15: Future $20302 Corridor Seeed Summarx be directionz

Corridor Committed TSP Capacity Transit/TDM

Speed (mph) Speed Speed Speed (mph)
(mph) (mph)

Reed Market Road 241 30.2 31.5 27.7

(eastbound)

Reed Market Road 23.7 30.5 31.2 27.3

(westbound)

27" Street (northbound) 31.1 36.6 34.7 32.2

27" Street (southbound) 15.9 18.1 17.6 16.8

3" Street (northbound) 29.6 34.4 36.9 35.9

3" Street (southbound) 28.2 31.7 32.0 31.6

Highway 20 (eastbound) 26.1 29.8 29.8 28.3

Highway 20 (westbound) 28.2 31.7 32.1 31.2

Preferred Scenario

The preferred scenario includes the recommendations for the Bend Metropolitan
Transportation Plan for the future year (2030). The Preferred Scenario for the future
year was selected based on the system-wide system performance evaluation, the
adopted goals and policies and the results of the financial analysis. The Preferred
Scenario includes a list of projects that have been prioritized based on the established
evaluation criteria outlined above and the financial constraints of the existing and future
budget. The project list includes projects from all three of the scenarios that address the
future capacity issues throughout the Bend MPO planning area. As mentioned
previously, the project list only includes projects that have regional significance
(generally arterials and above). All other projects are the responsibility of the City and
County for implementation and they are not included in the Bend MTP list of preferred
projects.

Numerous collector roadway projects were identified in each of the scenarios but were
not included in the project lists due to the fact that many of projects that have little or no
impact on the regional transportation system. The financial analysis that was developed
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in coordination with the Bend MTP examined revenues for the arterial and collector
systems. For the purpose of this regional analysis, a total cost for the collector project
list over the MTP time period is included in Table 6-16, though several of the individual
projects are not identified.

Powers Road and Murphy Road are both classified as collectors; however, due to the
future connections to Highway 97, these roadways should be reclassified as minor
arterials. This recommendation will be made in the next TSP update, but for the purpose
of this document, projects on these roadways will be included in the preferred project
list.

Table 6-16 summarizes the recommended roadway improvement projects under three
jurisdictions: City of Bend, Deschutes County or ODOT. For most projects, the location
includes a street segment defined by the street name with the project limits. This list is
preliminary and the specific limits and location may be refined as further analysis is
conducted and more information is obtained before construction occurs. The projects
identified are at the planning level and many of the details were assumed based on the
time-frame of construction and may be modified prior to construction. All of the projects
identified in the preferred scenario have a project number that is mapped on Figures 6-2
and 6-3. Roadway expansion and extension projects are illustrated in Figure 6-2;
intersection improvements and roundabouts are illustrated in Figure 6-3.

Table 6-16 also includes total project costs for Intelligent Transportation System (ITS)
projects identified and outline in Chapter 10 for deployment throughout the BMPO
planning area. The ITS projects recommended for implementation have already been
prioritized into short-term, medium-term and long-term and have shared cost
responsibility between agencies. These details are included in Chapter 10, but it is
important that the cost be included as part of the Preferred Scenario motor vehicle
project list to secure funding for implementation.

Project Priority

The projects were selected and prioritized based on funding availability, the established
evaluation criteria, and the impact of the projects within the BMPO planning area. The
evaluation criteria were introduced in the previous section and include a series of
quantitative and qualitative project level criteria. An evaluation matrix was developed
with each of the roadway improvement projects and all of the evaluation criteria. The
qualitative measures were given a score of -1 (negative), 0 (neutral), or +1 (positive) to
reflect how well the potential roadway improvement project meets the evaluation
criteria. The change in the V/C (volume-to-capacity ratios) before and after the
construction of the project was also determined; this change was then multiplied by the
future volume to determine a value of utility for comparison between different roadway
improvement projects. These values were determined from model output from the future
(2030) Committed scenario and the future (2030) Capacity scenario. Limited travel
speed output was also obtained from the model; long segments of roadway
improvements have cumulative gains in travel speeds. A few corridor projects that were
evaluated fit this category and were given a score of +1 to reflect the benefit. The total
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scores for each project were then compared and ranked to determine the final project
priority. Each criterion was weighted equally. The highest numerical score equates to
the highest project ranking (short-term projects). The evaluation matrix is included in the
Appendix.

Table 6-16 outlines the prioritized projects into 3 categories, including short-term,
medium-term, and long term. As a general guide, the short-term projects are expected
to occur between 2007 and 2012; the medium-term projects between 2012 and 2017;
and the long-term projects include projects that will occur more than ten years after the
plan has been adopted.

These potential roadway improvement projects are needed to comply with adopted
policies and standards within the BMPO area. The project priority listed in the table
serves only as a guide for implementation. Changes in development patterns, funding
availability and other factors may influence the order that projects are constructed
throughout the BMPO planning area.

Table 6-16: Financiallx Constrained / Preferred Scenario-Proiect List

Project Location From To Improvement Project Planning
# (Jurisdiction) Priority Level Cost
($1,000s)*
1 Cooley Road 18" Street Deschutes Construct 3 lane road Short $11,870
(Bend/ Market Road  extension
Deschutes
County)
11 Reed Market 15 Street 27" Street Widen roadway to 3 Short $4,800
Road (Bend) lanes
31 Reed Market 15" Street Construct multi-lane Short $1,500
Road (Bend) roundabout
7 Empire Ave 18" Street Purcell Add one travel lane in Short $2,980
(Bend/ Boulevard each direction
Deschutes
County)
26 Empire 18™ Street Construct multi-lane Short $1,200
Avenue roundabout
(Bend)
8 Empire Purcell 27" Street Construct two-lane Short $9,025
Avenue Boulevard extension roadway & construct

multi-lane roundabout
at 27" St/Empire Ave

27 Empire Ave Purcell Construct multi-lane Short $1,200
(Bend) Boulevard roundabout

32 Brookswood Powers Construct multi-lane Short $2,500
Boulevard Road roundabout
US 97 Corridor Study Planning Study & Short $120

Access Mgmt Plan
Total Short-Term Project Cost: $35,195

9 27" Street Butler Neff Road Widen roadway to 5 Medium $10,580
Bend Market Road lanes
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Project Location From To Improvement Project Planning
# (Jurisdiction) Priority Level Cost
($1,000s)*
10 Reed Market 27" Street Realign Stevens to Medium $5,210
Road (Bend) Intersection connect directly to
Reed Market
12 Reed Market 15" Street American Widen to 4 lanes and Medium $13,920
Road (Bend) Lane construct RR crossing
15 Powers Road Interchange 3" Street 2 lanes in each Medium $1,345
(Bend/ODQOT) direction
16 Powers Road Interchange  Brookswood 2 lanes in each Medium $2,235
(Bend/ODQOT) Boulevard direction
6 Empire Ave Boyd Acres 18" Street Add one travel lane in Medium $5,960
(Bend) Road each direction
21 Murphy Road  Brookswood S. Frontage Construct 2 lane minor ~ Medium $3,625
(Bend) Blvd Road arterial
20 Murphy Road  S. Frontage  N. Frontage Construct 3 lane minor ~ Medium $1,880
(Bend) Road Road arterial and roundabout
2 Empire Ave 3" Street Parkway Add one travel lane in Medium $4,620
(Bend) each direction
3 Empire Ave us 97 Boyd Acres Add one travel lane in Medium $2,235
(Bend) (Parkway) Road each direction
39 Murphy Road 15" Street Construct roundabout Medium $800
(Bend)
29 27" Street Neff Road Construct multi-lane Medium $1,200
(Bend) roundabout
24 Empire Parkway SB Install traffic signal Medium $250
Avenue Ramps
(Bend/ODOT)
30 Colorado us 97 Install traffic signal at Medium $250
Avenue Parkway NB NB ramps
(Bend) ramps
23 0O.B. Riley Empire Install traffic signal Medium $250
Road (Bend)  Avenue
22 Murphy Road  Brosterhous 15" Street Roadway extension Medium $3,240
(Bend) Road
Total Medium-Term Project Cost: $57,600
7,8 Empire Purcell 27" Street Add one travel lane in Long $7,320
Avenue Boulevard extension each direction
14 Powers Rd Construct interchange Long $5,000
(Bend/ODQT)
40 27" Street Reed Market Bear Creek Widen roadway to 5 Long $7,790
Road Road lanes
11 Reed Market 15" Street 27" Street Widen roadway to 5 Long $8,365
Road (Bend) lanes
13 Reed Market  US97 American Widen roadway to 5 Long $23,595
Road (Bend) Lane lanes, including multi-
lane roundabouts
Division Street, 3"
Street and 4" Street.
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Project Location From To Improvement Project Planning
# (Jurisdiction) Priority Level Cost
($1,000s)*
35 us 97 Badger Closure of both right/in, Long $50
(ODOT)** Road (East right/out intersections
& West)
36 us 97 Pinebrook Remove signal and Long $50
(ODOT)** Blvd close west leg access
38 Murphy Road 3" Street Remove old traffic Long $275
(ODOT) signal and install traffic
signal at new
intersection alignment
5 US 97 NB off-  Empire Add one ramp lane Long $1,140
ramp Avenue
(ODOT)**
4 US 97 SB off- Empire Add new single lane Long $1,320
ramp Avenue ramp
(ODOT)** intersection
19 us 97 3" Street Remove signal and add Long $6,625
(ODOT)** single-lane flyover
connection from SB 3"
Street to SB US 97
17 Murphy Road  North Parrell Road Construct 2 lane minor Long $11,225
(Bend) Frontage arterial with left turn
Road lanes, and roundabout.
Construct single lane
ramps between 3™
Street and NB US 97
and between the new
arterial and SB US 97
37 3" Street Pinebrook Install traffic signal Long $250
(Bend) Boulevard
33,34 Powers Road NB Ramp & Install traffic signal at Long $500
(ODOT) SB Ramp each ramp terminal

Total Long-Term Project Cost: $73,505

ITS Deployment Projects for Bend MP0': $17,330

Total Project Cost (Collector Improvements): $74,490

TOTAL COST: $258,120

*The project cost estimates do not include right-of-way costs. Right-of-way costs vary significantly with
each project. Right-of-way costs will be addressed in the development/engineering phases of each

project.

**Prior to a final decision on which Parkway intersections and ramps should be improved, modified, or
closed, a comprehensive modeling effort should be conducted to determine the net effect on the City and
State system of these corridor modifications.

Revenue Analysis

A funding analysis™ was conducted to determine the available funding resources for

12 Projects have been identified and included in Chapter 10 of this plan.
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transportation capital projects and public transportation operations in the Bend MPO
area over the planning period for the MTP (2006-2030). Several road-related funding
sources were identified at the federal, state, and local level for the planning period
including:

e ODOT capital spending through the STIP from federal and state revenue sources
and programs

e Federal Surface Transportation Program (STP) allocation (Bend MPO and
Deschutes County)

e Federal High Priority Projects Program (HPPP) (ODOT)

e State Highway Fund (SHF) (ODOT, Deschutes County, and City of Bend)
¢ National Forest Reserve Revenue (Deschutes County)

e System Development Charges (SDC) (City of Bend)

e Transfers from Other Funds (City of Bend)

e Special Area Assessments, including Local Improvement Districts (LIDs)
(Deschutes County and City of Bend)

e Other Miscellaneous Revenue (Deschutes County and City of Bend)

Funding resources were divided between capital (construction) projects and operation
and maintenance (O & M). As part of the funding analysis, future projections for
operations and maintenance costs were determined to estimate the amount of funding
that will be available for capital projects. Table 6-17 includes the road-related capital
funding that is reasonably available in the Bend MPO over the planning horizon. Two
scenarios were identified; the low scenario and high scenario. Under the Low scenario
for state highway fund revenues, no increase in gas tax or vehicle registration fees was
assumed. For the High scenario, an increase in both the gas tax and vehicle registration
fee was assumed.

Table 6-17: Bend MPO Road-related
Caeital Funding 2007-2030

Jurisdiction Low High
OoDOT $40.4 $42.2
STIP $17.6 $19.4
STP  $12.8 $12.8
Discretionary  $10.0 $10.0
Deschutes County $1.0 $1.0
City of Bend $212.0 $2285
SDC $197.6 $197.6
Private $6.4 $6.4
Unrestricted $8.0 $24.6
Total $253.3  $271.7

'3 Bend MTP Revenue Analysis, ECONorthwest. January 2007.
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Note: The results are denoted in millions of 2006 dollars
Source: ECONorthwest

Based on the funding analysis, the amount of available funding ranges between 253
and 272 million dollars, for the low and high funding scenario respectively. The total cost
estimate for the Preferred Scenario for the arterial network and state highway system is
approximately 184 million dollars over the time period of the MTP (23 years).
Additionally, 75 million dollars in improvements were identified for the collector system.
With the addition of the collector projects, the total cost of the preferred scenario is
approximately 258 million dollars. [Note: the project cost estimates do not include right-
of-way (ROW) costs. Right-of-way costs vary significantly with each project and
estimating those costs is very difficult. ROW costs will likely increase the overall cost of
most projects.]

lllustrative Project List

Although the maijority of projects included within this plan have available funding, most
of the projects identified were of regional significance but did not address many
deficiencies on the state system. Planning studies are underway that address the long-
term facility needs for several sections along both Highway 97 and Highway 20. The
outcomes of these plans will identify the general location, function and operational
needs for the state system within the MPO. Given current funding trends for state facility
improvements, any new state projects would require a fundamental change in funding
opportunities and priorities to achieve many of them. The cost of these added
improvements on state facilities will likely be very significant and it is expected that they
will require a local match to implement. The impact on the MTP budget will need to be
addressed through future plan amendments, once these new projects decisions have
been concluded.

An illustrative list of potential new state facility projects was developed, as summarized
in Table 6-18, that will serve as placeholders until the various planning studies and
environmental reviews have been completed to provide better definition of the scope
and scale of anticipated projects. As more funding becomes available, the Bend MPO
would consider the implementation of these projects.

Table 6-18: lllustrative Pro'!ect List for State Facilities

Project Description Limits Estimated Cost
US 97 Corridor Improvements | Juniper Ridge Planning Area to Empire $120-$180 million
Avenue
US 97 Corridor Improvements | Empire Avenue to Colorado Avenue Unknown
US 20 Corridor Improvements | 3rd Street to 27th Street Unknown
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Further Study/Additional Analysis

The projects listed in Table 6-16 address many of the intersection and corridor
deficiencies that were identified for the future year (2030) within the Bend MPO planning
area. Some of the identified deficiencies (based on ODOT’s, City of Bend’s and
Deschutes County operational standards) were not resolved with the Preferred Scenario
project list. The following intersections fail to meet operational standards in the future
year with the Preferred Scenario project list:

Highway 20/15™ Street

Highway 20/27™ Street

Highway 20/Revere Avenue

Highway 20/Robal Road

Highway 20/OB Riley Road

Highway 97/Robal Road

Highway 97 NB Ramps/Empire Avenue

3" Street/Greenwood Avenue

Highway 97 NB/SB Ramps/Colorado Avenue
Highway 97 SB Ramps/Powers Road
Highway 97 NB/SB Ramps/Butler Market Road

For many of these locations, the mitigation measures that were required were not
feasible at the specified locations due to the following characteristics:

e The nature of mitigation (i.e. what was required may not have a significant
impact on the actual overall operations of the intersection)

e Land/right-of-way constraints

e EXxisting condition of the intersection (already built-out to capacity)

Several intersections were identified on Highway 97 that will not meet operational
standards in the future year, in addition to intersection capacity constraints the Average
Daily Traffic (ADT) volumes along this four-lane facility for the future year (2030) are
projected to be between 45,000-50,000 vehicles™ per day. Additional north-south
capacity, in the form of parallel local improvements should be considered in future
analysis and MTP and/or TSP update. The Urban Growth Boundary (UGB) Expansion
Study also includes the analysis of several different alternative roadway networks,
including a network of arterial and collector improvements on the east side of Bend.
This network will be evaluated further and included as part of the MTP update, along
with other findings and recommendations from the UGB Expansion study.

' Based on 2030 travel demand model output.
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Some operational issues on other City facilities on the west side of Bend have been
understated, which could be a result of limitations to the travel demand model. Previous
traffic studies indicate operational issues at Century Drive/Mt. Washington Drive and
insufficient capacity on the Colorado Bridge and OB Riley Road. The west side arterial
street system should be studied further to identify deficiencies and recommend potential
regionally significant projects to be included in future updates of the MTP.

Additional improvements in the North Bend section of the metropolitan planning area will
be evaluated through the Highway 97 Refinement Plan, the 97-20 NEPA process and a
possible NE Bend Study. The project list developed in the Preferred Scenario will be
amended to include projects identified as a result of these studies.

There are numerous highway segments and intersections that will not meet ODOT’s
mobility standards by the MTP’s horizon year of 2030, consequently there will need to
be additional analysis of options to address these deficiencies. Given the constraints
and high costs which would be needed to provide sufficient capacity improvements to
meet mobility standards, Transportation System Management (TSM) options such as
access management and ramp metering should be considered. Alternate mobility
standards may be considered for highway sections on Highway 20, but this will require
additional evaluation and approval by ODOT. ODOT will not likely support or approve
alternate mobility standards for Highway 97.
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