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Appendix B provides additional detail on the service quality and land use Complete Transit
System elements, and on the flexible service plan.

7 BUILDING A COMPLETE TRANSIT
SYSTEM: SERVICE QUALITY AND
LAND USE
The relationship between the quality of transit service provided and land use
define the transit ridership potential. Transit ridership is driven by “internal”
factors including the level and cost of service. The more frequent the service, the
more convenient it becomes and more choice riders (those that are not
dependent on public transportation) use it. As with any other product or service,
the demand for transit is also influenced by how well it is promoted or marketed
to potential users. But “external” factors can greatly outweigh those directly
controlled by the service provider. Even convenient, free, and well-advertised
service may not attract riders if no one lives or works near it.
This section provides an overview of service models and types that can be used to
deliver transit service along with guidelines that specify how population and
employment density help to determine the level and type of service that should be
provided on a particular street or corridor. Following is a discussion of specific
service concepts for the short-, mid-, and long-term time frames.

SERVICE QUALITY AND LAND USE
Service Models
The existing Bend transit system operates in a “hub and spoke” pattern from the
Hawthorne Station transit center. This is also known as a radial service design,
illustrated in the left panel of Figure 7-1, where all bus routes depart from a single
hub at a common time to allow transfers between routes. The practice of
coordinated departures from the hub is also known as a “pulse.” An alternative
service model, the grid network shown in the right panel of Figure 7-1, enables
more cross-town service and multiple transfer locations.
The hub and spoke model should continue to be appropriate for Bend within the
20-year time frame of this plan. This plan does not propose “cross-town” service
that bypasses the Hawthorne Station, but the service concepts detailed in Chapter
8 will create opportunities for secondary hubs where transfer opportunities are
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available outside of the primary hub. In either service model, bus routes can also
be “interlined,” where a single physical bus serves one route before “turning into”
another route. This may be done for scheduling reasons or to provide a more
convenient single-seat connection for passengers.
Figure 7-1 Conceptual Service Models

Source: Nelson\Nygaard

Service Types
The following bullets describe general types of transit services that are used to
meet transportation needs:


Local Fixed-Routes operate on a defined route, stops, and schedules.
Trunk and primary routes are more oriented to productivity (high
ridership) while secondary routes are more coverage-oriented.
 Trunk routes are “spine” routes linking major attractions throughout
the community. Deviations and loops are generally not acceptable.
“Rapid Bus” service may be appropriate for such trunk routes (see
sidebar below).
 Primary routes have a greater neighborhood orientation than trunk
routes. Limited deviations from the most direct routing to serve
community centers may be acceptable.
 Secondary routes provide mobility in neighborhoods that are less
urban in character. Deviations are acceptable to meet specialized
neighborhood needs.



Local Dial-A-Ride is door-to-door paratransit service provided for
residents who are unable to use fixed-route bus service due to a disability.
In smaller communities or communities without fixed-route bus service,

See “Right-of-Way Management” in Appendix B for discussion of transit priority and other
features that can be implemented to help transit stay on schedule, particularly for trunk or
primary service types.
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Dial-A-Ride may be used to provide transportation to the general public
(as was the case in Bend prior to introduction of fixed-route service).


Regional Service
 Inter-city Bus service, such as the CET Community Connector,
provides longer-distance travel between regional centers, more
significant urban centers, and/or more distant communities.
 Vanpool is shared-ride service, typically driven by one of the
passengers to a particular location, such as a place of employment.

Rapid Bus (“Light” or “Partial” Bus Rapid Transit)
Rapid Bus is a type of service with features designed to improve performance and attract riders. It
can be considered as a “light” or “partial” version of bus rapid transit (BRT) service such as the EmX in
Eugene (below left). The following elements differentiate BRT from traditional fixed-route bus service:
 Right-of-way design and management. Full BRT often runs in exclusive or grade-separated lanes
allowing fast travel times even in congested corridors. Rapid Bus may run in mixed traffic with
transit priority features such as transit signal priority (TSP) or queue jumps (described below).
 Stop/station design and access requirements. BRT stations often include real-time passenger
information, level boarding, off-board fare payment, and enhanced station amenities.
 Service model/operating plan. BRT often has longer distances between stops, follows a direct route
with no/few deviations and provides frequent, all-day service.
 Vehicle type. BRT vehicles are often “branded” or stylized to distinguish them from local buses and
may have features such as multiple, wide doors to increase boarding capacity.
Along a continuum, full BRT implements these elements more aggressively than Rapid Bus. RapidRide
(below right) in the Seattle area is a recent example of a RapidBus-type service.

The EmX in Eugene is an example of a full BRT
system, which is distinguished by its use of
exclusive street right-of-way or grade-separated
running ways.

The RapidRide service in the Seattle area is an
example of Rapid Bus service. It runs in mixed traffic
with transit priority features, but has branded, stylized
vehicles and some well-developed station features.

Source: Flickr user functoruser.

Source: Nelson\Nygaard
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Land Use

See Appendix A, Land Use and Transit
Demand, for additional background.

Transit ridership is directly related to population and employment density along
transit corridors.8 Overall, industry experience suggests that residential densities
in the range of about 4 to 7 households per gross acre are a minimum threshold
for high-performing transit and also represent a point at which overall mode shift
away from driving begins to increase exponentially. As illustrated in Figure 7-2,
this relationship is not linear, and transit demand (and corresponding reduction
in per-capita auto travel) tends to increase most dramatically between about 6
and 12 households per acre. For purely residential areas, the minimum threshold
corresponds to a density of 10 to 15 persons per acre, with the strongest increase
in demand occurring between about 15 to 30 persons per acre.9
In practice, combined employment and population density drives transit
performance, and the above ranges can be considered in terms of the number of
residents plus the number of jobs.
Figure 7-2 Relationship between Density and Daily Trips by Mode

Transit demand tends to increase most dramatically between about 6 and 12 households per acre. Current
average population density along transit corridors in Bend is approximately 2 households per acre.
Source: Nelson\Nygaard, based on MTC Household Travel Survey, 1990

8
9

Appendix A provides a more detailed review of literature that attempts to quantify this relationship.
Converted based on the average household size of Bend area (2.39 persons per household in the 2010 U.S. Census).
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Primary Transit Corridors
The concept of primary transit corridors identifies the roadway segments that are
most significant for transit. These corridors are not bus routes or a service plan,
but a policy tool to help BMPO, the City of Bend, and CET manage and
coordinate land use, public infrastructure, and transit service provision. Few
areas and no complete corridors in Bend currently have the land use
characteristics to support a high level of transit service (e.g., as frequent as every
15 or even 30 minutes). Primary transit corridors are a mechanism to coordinate
transit and land use to achieve these land use characteristics and make this level
of service feasible along Bend’s most important arterial transit corridors by:


Securing a commitment from the transit provider (CET) to maintain the
highest level of transit service, and focus future investments in service
capacity, frequency, and amenities along identified, mutually agreed-upon
corridors where the City will focus land use planning.



Influencing the City’s zoning and development policies to encourage
intensification of land use around primary transit corridors. Designating
primary corridors provides a statement to the community that the City will
seek to update land use plans where arterial transit corridors are currently
not built or zoned for transit-supportive densities, but might be.



Allowing the City to plan utility infrastructure (sewer, water, etc.) to
support higher-intensity development along arterial transit corridors.



Providing direction to City engineers and planners about where street
rights-of-way should be designed and managed to help maintain transit
operating speed and reliability. This enables transit to provide the best
possible user experience, prevents timed-transfer connections from
breaking down, and allows transit operating resources to be spent on
improving service.



Encouraging dense and/or transit-intensive land uses to locate on primary
corridors, or at a minimum, along the supporting network. Primary transit
corridors communicate preferred locations for uses that generate high
transit demand and/or that desire to have transit service. For example, if a
planned land use that is known to require transit, such as a social services
office or school, chooses not to locate on a primary corridor, it does so with
the knowledge that it may not get the best transit service. When such uses
locate away from transit, they inevitably create pressure for the transit
agency to provide service where it cannot be done efficiently.

It is important to emphasize that while Bend should prioritize the highest-quality
transit service in primary transit corridors, some transit routes serving primary
corridors will also provide transit coverage outside of primary corridors.
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Two tiers of corridors are recommended—definite and candidate—to categorize
the potential for future transit demand and likely phasing of particular corridor
segments:




Definite corridors. These are the most densely developed corridors
and/or have the greatest development potential and connect key
destinations that generate transit demand. They have the highest potential
to warrant transit service investments (e.g., more frequent or more direct).
Candidate corridors. These may be less densely developed corridors,
but that have longer-term development potential. They could be elevated
to a primary transit corridor if land uses become more transit-supportive
and destinations that generate transit demand develop along the corridors.

Recommended primary transit corridors are shown in Figure 7-4 (map). The
table below (Figure 7-3) lists the existing and projected combined population and
employment density within a quarter-mile walking distance of recommended
primary transit corridors, including both “definite” segments (strongest transit
demand) and “candidate” segments (future potential). Combined densities range
from about 8 to 14 persons/jobs per acre currently and about 11 to 16
persons/jobs per acre by 2030.
Figure 7-3 Existing and Projected Population and Employment Density along Primary
Transit Corridors
2010 Population and
Employment Density2
7.8

2030 Population and
Employment Density 2
10.5

27th Street (Wells Acres to Reed Market)

9.6

12.6

3rd Street (Hawthorne to Murphy)

8.9

13.0

3rd Street (Hawthorne to Cascade Village)

8.4

13.3

Galveston (3rd to NW 14th)

13.1

14.9

Newport (3rd to NW 14th)

14.4

15.9

Primary Transit Corridor1
Greenwood (3rd to 27th)

Wall/Bond (Franklin to Reed Market) 3
11.9
12.6
Notes: (1) Includes definite and candidate segments of primary transit corridors. (2) Within a quarter-mile
walking (network) distance of each corridor. (3) Does not include north of Franklin or south of Reed Market.
Source: Draft Future Opportunities Memo, Figure 14
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Primary Transit Corridors
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Service Design Guidelines
Figure 7-5 provides service and land use policy
guidelines for local and regional transit service. It
relates specific service types and characteristics to
several “transit market” factors:

See “Service Quality and
Land Use” in Appendix B
for sample service
standards used by TriMet
in the Portland area and
additional service design
criteria.



Density. Density is considered to be the combined level of population and
employment per gross acre. The organization of density is a key
consideration that determines the size of a transit market. A particular
level of service requires a minimum density over a minimum area. For
example, an isolated apartment building may have a high density within a
fine area, but is a relatively small market that is difficult to serve.



Destinations. Activity centers clustered along a route, with strong
anchors, or major activity centers, at each route endpoint make transit
more attractive and efficient.



Community Design. Neighborhoods where all roads are designed to
connect to major streets allow transit users to reach stops without walking
out-of-direction. Community design impacts pedestrian access and safety,
a critical non-service element that is discussed in more detail below.
People will not use transit if it is difficult or dangerous to access a bus stop.

The density guidelines in Figure 7-5 were tested against various geographic areas
in Bend using current (2010) and projected (2030) population and employment
data and adjusted to provide realistic service level targets for Bend. For example:


Downtown Bend currently meets the density guideline for 15-minute
service. None of the other areas evaluated currently meet this guideline.



NE 27th (St. Charles Medical Center and Forum Shopping Center area)
currently meets the density guidelines for 30-minute service, and based on
current 2030 projections would meet the guidelines for 15-minute service
by 2030.



Central 3rd Street (between BNSF railroad crossings) is projected to meet
density guideline for 30-minute service by 2030.



Several segments of recommended primary transit corridors, e.g.,
Galveston Avenue, Old Mill District, Greenwood Avenue (between 3rd and
12th Streets), are currently in the range of 8 to 12 persons per acre
(combined population and employment), but 2030 population and
employment projections fall short of the density guideline for 30-minute
service.
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Figure 7-5 Summary of Service Design Policy Guidelines
Service Attributes
Service Type

Route Type

Service Characteristics

Transit Market Factors
Modes of Service

Density Along Route 1

Destinations / Anchors 1

Local Service
Trunk / Primary High Frequency Urban Local
Fixed-Route
Fixed-Route
Primary Fixed- Moderate Frequency Urban
Route
Local Fixed Route
Secondary
Fixed-Route

Low Frequency Urban Local
Fixed Route

Not currently
proposed 2

Community Shuttle/Circulator

Not currently
proposed 2

Flex Route









Frequent (15-minute or better)
Fast (may have limited stops)
Two-way service
30-minute headway (frequency)
All-day local service
60-minute headway (frequency)
May be limited to weekdays

 Local circulation
 Personalized to community or
neighborhood demand centers
 Local circulation
 Optional point-to-point service and
on-demand curbside pickups/drop
offs

Bus (or Future
Rapid Bus3)
Bus
Bus

20+ persons/acre within ¼ mile  High-quality anchors
of corridor served
 25+ persons per acre within

¼ to ½ mile radius
16+ persons/acre within ¼ mile  High-quality anchors
of corridor served
 Major trip generators
8+ persons/acre within ¼ mile  Major trip generators
of corridor served
(hospital, senior center, etc.)

Bus, Vintage
2+ persons/acre within ¼ mile  No anchors required, but
Trolley, Mini-Bus, of corridors served
large trip generators needed
Van
along route
Bus, Mini-Bus
0.5+ persons per acre, average  Major trip generators
in Flex Area



Regional Service
Intercity Bus

Community Connector

Vanpool

Vanpools

 Limited stop services between
regional centers
 May also serve one or two primary
local destinations
 Shared ride, driven by one of the
passengers

Rail, Bus, Commuter Coach

None if connecting to other
 Regional urban centers
transit services or park-&-ride  Local transit centers
facilities

Van

Not Applicable

 Large employment centers
 Park-&-ride facilities
 Regional transit centers

Notes: (1) Considered as combined persons and jobs per acre. (2) The table includes guidelines for community circulators and flex routes; although these are not specifically
recommended in this plan, these service types may be applied to meet future community needs. The “Downtown Circulator Considerations” section in Appendix B summarizes
strengths and weaknesses of a potential Bend downtown circulator service. (3) See “Rapid Bus” sidebar above for a description of the Rapid Bus mode.
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Fixed-Route Service Expansion Process
Expansion, modification, or increased service levels (e.g., 15, 30, or 60-minute
service) for the fixed route transit system should be based on the density
thresholds identified in Figure 7-5, as well as subjected to the performance
standards described in the section below.
In addition, for a corridor to become a permanent primary transit corridor, with
an eventual goal of 15-minute service, it should receive mutual agreement by the
City and CET. The City and CET should err on the side of setting high thresholds
for increasing service on primary corridors, while maintaining a broad category
of candidate corridors. An overriding goal of designating primary corridors is
permanence—the same permanence that developers currently recognize as
represented by rail (e.g., light rail or streetcar). Therefore, once a corridor is built
and served to primary service levels, it should not drop below those levels. In the
case of corridors where a new development plan will allow the area to cross a key
density threshold, the network of primary transit corridors should be expanded at
the same time—or just in advance of—the density increase.
It should also be noted that the relationship between land use and ridership will
be the subject of more research that may cause refinements in the thresholds.

Performance Standards
This section describes performance standards for transit, such as productivity
(passengers per revenue hour). These standards are complementary to the
service design standards described above.

The Value of Performance and Design Standards
Monitoring system performance and designing the “right” mix of transit service is
an important task for Bend. Standards and measures provide a consistent
framework for the effective management, evaluation, and planning of public
transit services. Performance and design standards should:





Reflect and support the vision for how transit is provided (see above),
which should reflect the overall mission of public transit in Bend. Goals
and objectives provide a “foundation” for public transit, whereas standards
provide a formal, quantifiable structure for how the service should
perform and be implemented.
Ensure compliance with all applicable federal, state and local regulatory
requirements. Are the services operated within the law?
Facilitate the simple, straightforward evaluation of the service. Can transit
service be monitored and evaluated with the existing staff resources and
technology?
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Provide a clear rationale for service increases (increased frequency or
service span), service expansion (route extensions or new routes to areas
not currently served), and service reductions (what services should be
reduced when budgets are cut or if resources have to be reallocated to
increase or expand service elsewhere). Service standards will help justify
critical decisions affecting service delivery.
Provide benchmark measures that can be written into approved service
and operating policies.
Provide criteria for the design and operation of safe and effective transit
service. How should new service be introduced and how should services
be operated?

Existing Performance Standards
Cascades East Transit is currently collecting a variety of performance data on the
fixed route and demand response services operating in Bend (as well as
throughout the CET system). Every month, a management report summarizes the
performance data in a simple spreadsheet report. A sample CET Monthly
Management Report is included in Appendix B.
Figure 7-6 below presents a summary of the performance data that is currently
being collected and the performance measures that are reported on a monthly
basis.
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Figure 7-6 Existing Fixed Route (FR) and Dial-A-Ride (DAR) Performance Data and
Measures
Performance Data
Ridership

Fare Collection

 Total Ridership (FR and DAR)
 Ridership by route (FR)
 Total bikes and passengers in wheelchairs (FR)






Customer Service and Service Delivery Data

















Service Hours and Service Miles (FR/DAR)
Farebox Revenue (FR/DAR)
New Customer Intakes (DAR)
Total Calls (DAR)
Ride Denials (DAR)
FTA Denials (DAR)
Ride Refusals (DAR)
No Shows (DAR)
Cancels (DAR)
Subscription Trips (DAR)
Will Call Trips Performed (DAR)
Driver Complaints (FR/DAR)
Cust. Serv Complaints (FR/DAR)
General Complaints (FR and DAR)
Commendations (FR/DAR)

Farebox revenue (FR/DAR)
Monthly Passes (FR)
Multi Zone Monthly Passes (FR)
Multi Zone Day Passes (FR)

Safety and Security






Incidents (FR and DAR)
Non-Preventable Accidents (FR/DAR)
Preventable Accidents (FR/DAR)
Injuries (FR and DAR)

Performance Measures

 Passengers per Service Hour (FR and DAR)
 On-Time Performance (FR and DAR)

Recommended Performance Standards
Recommended performance standards will be developed in collaboration with
CET and the project management team and included in the final PTP.
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FLEXIBLE SERVICE PLAN
The service concepts presented in this section are based on planning-level
estimates of travel time and operating and capital costs for each route. The
project team will continue to refine these estimates in close coordination with
CET; however, CET operations staff will ultimately be responsible for validating
and implementing these concepts at an operational level, including driving each
route at different times of day, developing driver and passenger schedules, and
making route adjustments to reflect local conditions when different aspects of the
plan are implemented.

Time Frames
The service concepts proposed in this plan were developed around the following
time frames, assumptions, and constraints:


Short-term service improvements (Years 1 to 3). It is assumed that
no additional operating revenues are available in the short-term time
frame. Therefore these concepts focus on addressing the most pressing
operational issues affecting the fixed-route system—in particular, to
enable Route 5 to run within a 40-minute schedule all-day—with a costneutral approach (no increase in operating costs).



Mid-to-long-term service improvements (up to 20 years). These
concepts, built around primary transit corridors, recommend
restructuring the system into a more flexible and scalable model that will
support continued growth of the system. These concepts are organized
into the following time frames:
 Near Mid-Term (Year 4). Two routes are redesigned and there is
additional service on Route 11 to support the planned OSU facility on
SW Colorado Avenue. In addition, one additional evening run is
provided on all routes, extending service until nearly 7:00 PM, helping
serve work shifts that end at 6:00 PM.
 Mid-Term (Years 5 to 9). An initial implementation of the
restructured system provides more frequent service on several routes
(every 30 minutes), while several routes run hourly. One new route is
added and early evening weekday service is provided (until 8 PM). On
Saturdays, routes run hourly, with up to 30-minute service on primary
transit corridors. The cost of the initial restructuring is somewhat
financially constrained based on evaluation of peer systems.
 Long-Term (up to 20 years). A set of flexible service options can be
implemented in phases, linked to available funding and criteria for
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service expansion. As such, the long-term concept is not financially
constrained, but maintains required funding levels within the range of
peer systems.

Short-Term Service Improvements
This section identifies short-term improvements to the Bend fixed-route system
to address key operational issues or help meet priority needs, given a constraint
of no increase in operating costs.

Key Operational Issues and Proposed Route-by-Route Changes
Restructure Route 5 (NE - Wells Acres) and Route 6 (SE - Bear Creek).
This change would allow Route 5 to run on the standard 40-minute pulse
(coordinated) schedule all-day and allow passengers to make timed connections
between routes.


Operational Issue. Route 5, serving St. Charles Medical Center, has had
significant on-time performance issues due to high boarding activity,
wheelchair boardings, and traffic congestion. Earlier in 2012, Route 5 was
taken off of the coordinated pulse schedule for several hours midday since
it was unable to complete a round trip by the next pulse departure time.
While taking it off of the pulse allows Route 5 to stay on schedule, it also
impacts passengers’ ability to make timed connections to/from other
routes.



Proposed Changes. A variety of options were explored to address the
operational issues with Route 5 (see Appendix B) describes the leading
alternative considered and compares the benefits and impacts of the two
options). The proposed changes interline Routes 5 and 6 in order to allow
Route 5 to return to the standard 40-minute pulse schedule in the shortterm. As illustrated in Figure 7-7:
 Outbound Route 5 turns into inbound Route 6 after serving St. Charles
Medical Center and Purcell Boulevard. Instead of turning right (north)
onto NE 27th Street, the bus stops on Greenwood Avenue west of NE
27th Street (#608). It then completes the inbound portion of Route 6,
returning to Hawthorne Station.
 Outbound Route 6 turns into inbound Route 5 after serving Bear Creek
Road and Greenwood Avenue. The route serves a new stop10 on
Greenwood Avenue at Purcell Boulevard, instead of the existing Route
6 stop (#608) slightly further east. Instead of turning right (south)
onto NE 27th Street from Greenwood Avenue, the bus turns left (north)

10

Subject to evaluation of ridership demand
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onto 27th. It then becomes the inbound Route 5 bus at the first stop on
27th north of Greenwood (#538).
 Inbound Route 5 does not serve St. Charles Medical Center directly.
Passengers returning from the Medical Center or who live on Purcell
Boulevard can either take the outbound Route 5, which turns into the
inbound Route 6 and returns to Hawthorne Station, or walk to the
nearest inbound Route 5 stop, on 27th just south of Neff (#518). This is
about a third of a mile walk from the Medical Center.
 At Hawthorne Station, inbound Route 5 turns into outbound Route 6
(to Lava Lanes and the Forum Shopping Center). Inbound Route 6
becomes outbound Route 5 to St. Charles Medical Center.
In addition to improving all transfers to/from Route 5, this change
improves connectivity to St. Charles Medical Center for residents and
activity centers along Route 6. However, the change impacts inbound
Route 5 trips from the Medical Center and some stops on Purcell
Boulevard to destinations on Route 5, e.g., Mtn. View High School.


Other Considerations:
 As described below, a new route along Greenwood Avenue (Route 7) is
proposed in the mid-term concept that will provide a direct connection
from St. Charles Medical Center to Hawthorne Station. It is proposed
that Route 5 and Route 6 then be connected in a bidirectional loop.
 Traffic signal and signal timing improvements on 27th Street, planned
for summer and early fall of 2012, will help alleviate delays due to
traffic congestion.

Comparison of Service Alternatives for Route 5
See Appendix B for a discussion of other options considered for Route 5 and a comparison with
the leading alternative.
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Move Route 4 (North 3rd Street) routing back to 3rd Street between
Greenwood and Olney Avenues; Route 5 serves current Route 4 stops
on 5th Street north of Greenwood.


Operational Issue: In early 2012, Route 4 was routed on 4th and 5th Streets
between Greenwood and Olney Avenues in order to better serve the Bend
Community Center on 5th Street, which serves as the senior meal site11, as
well as Marshall High School. This deviation has increased running time
on Route 4.



Proposed Changes: Route 4 runs on 3rd Street and Route 5 serves current
Route 4 stops on 5th Street north of Greenwood Avenue and at 4th Street
and Norton Avenue. This change will reduce running time for both routes.
 Other Considerations: There is currently no traffic signal at
4th/Greenwood, although a potential future signal, as proposed in the
Central Area Plan as part of broader changes to traffic circulation,
could provide transit routes with a more efficient means of crossing
Greenwood Avenue.

11

As of September, 2012, senior meals are now served on a week-by-week basis, depending on available funding.
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Additional Short-Term Service Strategies
Additional short-term strategies can be used to provide more direct and
convenient service as well as serve trip origins and destinations located outside of
Bend city limits, which can best be served through close coordination of Bend
local fixed-route service with CET regional transit services; this outcome is the
goal of the Regional Transit Master Plan (RTMP) that is being developed by the
Central Oregon Intergovernmental Council (COIC).


Use regular interlining to provide more direct, one-seat
connections between major origin and destination pairs. As
described above, Routes 5 and 6 will be regularly interlined. Additional
regular interlining that is currently practiced for schedule recovery (i.e.,
matching shorter and longer routes) can also be marketed to passengers as
more direct transit connections:
 Route 1 (S. 3rd Street) to Route 3 (COCC)
 Route 2 (Brookswood) to Route 4 (N. 3rd Street)
Note: In the mid-term concept, it is proposed that new Route 7
(Greenwood Avenue) be paired with Route 3.



Consider low-floor buses for use on routes with the most
wheelchair boardings when acquiring new/replacement
vehicles. Low-floor buses streamline the time needed to board
wheelchairs and other passengers. Wheelchair lifts on buses in the current
CET fleet can take up to five minutes, making it difficult for routes that run
on a tight schedule to run on-time if there are multiple wheelchair
boardings, including Routes 4 and 5.



Use Community Connector routes
to serve areas near/outside Bend
city limits. Community Connector
routes could serve a limited number of
destinations12 in Bend to provide
regional passengers with more direct
access to destinations or serve locations
on the periphery of Bend that are not
served by the fixed-route system. The
Community Connector route from
Redmond could potentially serve the
ODOT Park & Ride on some trips. The La

A Community Connector stop
could serve Deschutes River
Woods, if a suitable location can
be identified/negotiated. The
Riverwoods Country Store (above)
or Riverwoods Baptist Church
may be potential options.

Providing fixed-route service with local stops outside of Bend city limits would create a requirement to provide ADA Paratransit
service, which is a significant additional expense.

12
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Pine Community Connector could make a stop in Deschutes River Woods
if a location for a stop, potentially also suitable for a small Park & Ride
and/or Bike & Ride, can be identified/negotiated.


Coordinated Marketing of Regional Connections. The regional
system of Community Connector routes can provide Bend residents with
access to regional destinations such as the Redmond Airport, a connection
that is available today with an advance reservation. Converting the Airport
shuttle to a fixed-route (no reservations required), adding runs timed with
additional flight arrivals and departures, and marketing the Airport service
should help attract Bend residents. As increased frequency and service
hours make the Bend fixed-route system more convenient to use in the
future, coordinated marketing and education would better inform Bend
residents of regional connections available to them.



Use vanpools to serve dispersed employment sites. Vanpools may
be an effective means of serving dispersed employment sites (e.g., Bend
Municipal Airport). Vanpools are likely to be more attractive to regional
passengers using Community Connector (intercity) service and could be
coordinated with regional service schedules. However they would also
provide an additional transportation option for Bend residents.

Mid- to Long-Term Service Concepts
This section recommends concepts for restructuring the Bend fixed-route system
to provide greater flexibility in keeping up with future growth. It first describes
the proposed changes to the fixed-route service model and highlights the benefits
of making the recommended changes. It then provides an overview of service
characteristics for each proposed time frame and describes the proposed phasing
of improvements. Finally, improvements included in each proposed time frame
are detailed on a route-by-route basis.
The concepts are somewhat cost constrained based on an evaluation of peer
systems, but are also structured as a flexible set of service options to meet the
identified needs as funding resources become available.

Recommended Service Model
As discussed above, the existing radial, hub-and-spoke design will continue to be
applicable in Bend for the foreseeable future. Hawthorne Station remains the
primary timed transfer hub, but new transfer opportunities are introduced over
time. The key recommendation for the mid-to-long-term is to restructure the
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system using 30- and 60-minute cycle times13 and 15-, 30-, or 60-minute
headways14 so that it can scale to meet longer-term service and land use goals.
The existing system uses 40-minute cycle times and 40-minute headways. The
recommended restructuring has the following benefits:


Improves legibility and ease-of-use. Headways that divide evenly
into an hour (e.g., 15, 30, and 60 minutes) make it easy for passengers to
remember the bus schedule because the pattern is repeated each hour.
Passengers no longer need to consult a schedule but know they can catch
the bus at the same time each hour.



Supports the need for convenient transfers. Consistent headways
also make it easier for passengers to remember the schedule for timed
connections, which also occur at the same times each hour.



More flexible and scalable over time. Some existing routes do not
require 40 minutes to complete and could run in 30 minutes. This frees
capacity to provide service elsewhere. Other routes, with traffic congestion
and growth of the system, are already reaching the limit of a 40-minute
cycle time, e.g., Routes 5 (Wells Acres), 4 (N. 3rd), and 2 (Brookswood). A
60-minute cycle time also enables future expansion of routes to provide
additional coverage.



Focuses service investments where ridership and land use
opportunity is greatest. Headways in increments of 15 minutes make it
easier to scale up frequency (from 40 to 30 minutes initially) on highdemand routes serving major destinations, e.g., 3 (Newport - COCC) and
5. Service could be scaled down (from 40 minutes to hourly) on lowerdemand routes, e.g., 6 (Bear Creek) and 11 (Galveston). The level of service
would be scaled based on a set of criteria (described below).

Recommended Phasing Approach and Service Characteristics
This section describes the proposed phasing of improvements in the mid- to longterm within the following time frames:

13
14



Near mid-term phase (Year 4), contingent on a planned OSU facility on
SW Colorado Avenue



Initial mid-term implementation of the restructuring (Years 5 to 9)



Flexible options for phased longer-term implementation (up to 20 years).

Cycle time, also referred to as running time, is the time it takes a bus to complete a single round-trip along its route.
Headway is the time interval between consecutive buses arriving at a particular stop along a route (in the same direction).
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The phasing recommendations for new or expanded service are based on the
prioritized needs and results of the corridor evaluation conducted as part of the
Future Opportunities analysis (Future Opportunities memo). Priorities for
service expansion should be reevaluated as growth occurs, based on updated
funding and land use projections and the recommended service expansion
thresholds.
Increased frequency and hours of service should be prioritized on routes that
serve the network of primary transit corridors that comprise the core of the
transit system, illustrated in Figure 7-4 (above). Land use policies would
encourage higher-density development and mixed uses along these corridors in
order to support an increased level of transit service.
Figure 7-8 identifies the recommended service characteristics of the restructured
concept at each time frame in comparison to the existing system and short-term
modifications. Figure 7-9 illustrates the long-term targets for service span
(hours) and headway for primary transit corridors and routes providing local
service. Contingent on land use (see service targets below), primary corridors
could see headways as high as every 15 minutes during peak periods in the longterm, while other local service routes could run as frequently as every 30 minutes
during peak periods. The base headway for primary corridors would be 30
minutes while the base headway for other local service routes would be hourly.
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Figure 7-8 Initial and Long-Term Recommended Service Characteristics
Existing
System and ShortTerm Modifications

Near Mid-Term:
New OSU Facility
and Later Hours

Mid-Term: Initial
Restructuring
Concept

Time Frame

Years 1-3
Year 4
(FY 2012 – FY 2014) (FY 2015)

Weekday Service
Hours

6:15 AM – 6:15 PM 6:15 AM – 7:00 PM 6:00 AM – 8:00 PM
Route 11 runs only 6 (one additional trip)
hours per day
Route 11 runs all day

5:00 AM – 10:00 PM
60 minute service
after 8:00 PM

Weekday
Headways

40 minutes

30 or 60 minutes

15, 30 or 60 minutes
(variable by route
and time of day)

Saturday Service
Hours

7:00/8:00 AM –
No Change
4:00/ 5:00 PM
Saturday Service on
No Route 11 service Route 11

8:00 AM – 5:00 PM

7:00 AM – 7:00 PM

Saturday
Headways

80 minutes

No Change

60 minutes 1

30-60 minutes

Sunday Service
Hours

None

None

None

8:00 AM – 5:00 PM

Sunday Headways N/A

N/A

N/A

60 minutes

# of Routes

7

No Change

8

9

# of Peak Buses

7

No Change

9

20

40 minutes
60 min. on Route 11

5-9Years
(FY 2016 – FY 2020)

Long-Term
Restructuring
Concept
11-20 Years
(FY 2021 – FY
2031)

Notes: Appendix B provides a detailed listing of service characteristics by route for both the initial
restructuring and the long-term concept. (1) Routes serving primary transit corridors could run every 30
minutes on Saturdays.

Figure 7-9 Long-Term Service Headway Targets
Headway is the time
interval between
consecutive buses
arriving at a stop along a
route.
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Near Mid-Term Improvements (Year 4; Contingent on Planned OSU
Facility)
A new OSU facility is planned for Colorado Avenue, with up to 5,000 students
within the next several years. This facility would likely increase demand for
transit along existing Route 11 (Galveston), which currently only runs for only six
hours per day and does not run on Saturdays, as well as for a connection between
the new facility and the current COCC (and OSU) campus, served by Route 3.
The proposed changes, illustrated in Figure 7-10, are to restructure Routes 3 and
11 to provide a direct connection between the planned OSU facility and COCC:


Route 3 (Newport to COCC). Shorten the Route 3 terminal loop (see
Figure 7-9) to provide a more direct connection to COCC. Route 3 would
follow Shevlin Park Road to Mt. Washington Drive and would no longer
serve Northwest Crossing or Summit High School, which would instead be
served by a modified Route 11.



Route 11 (Galveston). Modify Route 11 to serve the planned OSU facility
on Colorado and extend Route 11 to COCC, also serving Northwest
Crossing and Summit High School. Route 11 would be enhanced to operate
all-day and on Saturdays. Route 11 would run hourly, and would not fully
coordinate with the schedule of other routes, until other routes are
restructured to run every 30 or 60 minutes (see below).

In addition, if any additional operating resources are available, it is
recommended to fund one additional evening trip on all routes, extending service
to about 7:00 PM.
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Initial Restructuring Concept (Mid-Term: Years 5 to 9)
The initial restructuring concept can be considered for implementation in the
mid-term time horizon (Years 5 to 9). It represents the transition from the
existing 40-minute cycle time/headway system to one based on 30- or 60-minute
cycle times and 15, 30, or 60 minute headways. Service days and hours for the
initial implementation are similar to current days and hours, except for the
introduction of early evening service hours (6 PM – 8 PM), the highest priority
need identified. The concept includes the following elements, which are
illustrated in Figure 7-11 along with long-term concepts:


Short-term modifications to Routes 4, 5, and 6.



Implement highest priority enhancements:
 Expand early evening service hours (until 8:00 PM).
 Provide all-day service on Route 11 (hourly).



Provide new Route 7 (Greenwood to Forum Shopping Center and St.
Charles Medical Center). Restructure Routes 5 and 6 at the same time to
avoid service duplication; a bidirectional loop is recommended (described
in more detail below).



Provide increased Saturday frequency (from every 80 minutes to hourly),
which could include 30-minute service on some primary corridors.



Provide 30 minute weekday service on most routes serving primary transit
corridors. Routes 1, 3, and 7 should all be able to complete a round trip in
30 minutes, while Route 4 would require a second bus and is therefore
initially recommended to have 30-minute service only during peak
periods. A short version of Route 11 can be used to provide 30-minute
service to the new OSU campus, at least during peak periods.

Long-Term Service Concept (up to 20 years)
The long-term concepts are also shown in Figure 7-11 and include (listed in
general order of priority, based on public input):


Expand early morning and later evening hours: 5-6 AM, 8-10 PM (at least
on primary corridors). Early morning service levels are assumed to be
similar to midday service, however later evening routes are assumed to
operate similar to Sunday service (above bullet) to reduce costs.



Implement Sunday service (hourly). This could include 30-minute service
on some primary corridors, however the long-term concept assumes that
routes which cycle in 30-minutes will be interlined to reduce operating
costs (this is similar to existing Saturday service). However, some transfers
may require a wait of up to 30 minutes.
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Expand Saturday hours to 7 AM – 7 PM.



Increase weekday frequency to 30 minutes all-day on primary corridor
routes.



Increase Saturday frequency to 30 minutes on primary routes, e.g., 1, 4, 7,
and portions of 2 and 11. This level of service may not be needed on Route
3 to COCC, but offering it would maintain the interlining between Routes 3
and 7.



Expand service in NE and SE Bend, as warranted by a service policy tied
to land use targets. This can be done most cost-effectively using additional
running time available on routes that cycle in 60 minutes (2, 4) or with
additional routes that cycle in 30 minutes.
– NE: Extend Route 4 to Juniper Ridge and/or to provide service in
the NE neighborhoods using a terminal loop.
– SE: Extend service on Route 2 to Murphy/Brosterhous/15th
(hourly). The existing loop using Poplar would continue to be
served hourly. This would provide 30-minute service through
downtown and the Old Mill District.
– NE: New Route 8 in NE (8th/Boyd Acres/Empire/18th to Juniper
Ridge and/or Cascade Village) (hourly).



Increase peak frequency on non-primary routes to 30 minutes (where
justified by service policy).



Increase midday frequency on non-primary routes to 30 minutes (where
justified).



Provide peak 15 minute frequency on primary routes (where justified).

Route Concepts
This section provides a more detailed discussion of changes and improvements
on a route-by-route basis.
New Routes


Route 7 (Greenwood) – mid-term: A new Route 7 would serve
Greenwood Avenue between Hawthorne Station and the Forum Shopping
Center and St. Charles Medical Center. This route, shown in Figure 7-11, is
included in the initial mid-term implementation. It would be interlined
with Route 3 to COCC and would provide a direct east-west connection
across the city. Route 7 would serve land uses located at Greenwood and
15th Street that are currently served by Route 6. Between 15th Street and
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Dean Swift Road, the route could optionally use Greenwood or follow Bear
Creek Road. If the Greenwood routing is adopted, it is critical to: (1)
provide accessible pedestrian connections from residential neighborhoods
along Bear Creek to serve each new stop on Greenwood Avenue, and (2) to
provide safe pedestrian crossings of Greenwood Avenue, e.g., using
rectangular rapid flash beacon treatments (see Chapter 7).


Route 8 (8th/Boyd Acres/Empire/18th) – long-term. A new Route 8
would provide service coverage in NE Bend, as shown in Figure 7-11.
Based on the corridor evaluation and field evaluation of the potential
routing options, this route serves 8th between Hawthorne Station and
Wells Acres Road, Boyd Acres south of Empire, and 18th south of Cooley
Road. This route could have a terminus at Juniper Ridge, with a terminal
loop to serve the planned Juniper Ridge Town Center, or a terminal loop
serving the NE neighborhood. Alternatively, this route could terminate at
Cascade Village or an alternative secondary hub serving the north part of
Bend; a future secondary hub could also be located at/near Juniper Ridge
in conjunction with Route 8.

Modifications to Existing Routes


Route 1 (South 3rd Street). Route 1 would continue to operate similar
to today. In the future, it could be extended to run down 3rd Street south of
Murphy Road if significant land uses develop there. This change would
require a 60-minute running time as opposed to the current 30-minute
running time. A secondary hub and bicycle parking can be added at the
south end of the route to enable longer-distance access, such as near
Walmart or in conjunction with the Murphy Crossing development. A
small park and ride co-located with this hub could also support shared
rides (carpools or vanpools) to worksites outside of Bend, such as Sun
River.



Route 2 (Brookswood) – long-term. Route 2 could be extended to
serve the planned connection of Murphy Road across the Bend Parkway,
as illustrated in Figure 7-11. It would make two trips every hour, with one
trip providing hourly service on the existing loop on Lodgepole Drive and
Poplar Avenue and the other serving the proposed extension to Murphy
and Brosterhous Road; this would provide 30-minute headways on Route
2 through downtown and the Old Mill District.
 Bicycle parking is recommended at the stop at Poplar Street and
Brookswood Boulevard to enable bicycle access from Deschutes River
Woods. A relatively new shopping center at Brookswood and Amber
Meadow Drive is located about 0.1 miles south of the current end of the
route, however there are currently no suitable turn-around options.
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 The Murphy Road extension would serve residential uses and middle
and high school sites that are planned by 2030 both north and south of
Murphy Road. A turn-around would be required, such as a roundabout
that is planned at Murphy/Brosterhous in conjunction with the future
extension of Murphy Road to 15th Street; alternatively it may be
possible to use an access road through R.E. Jewell Elementary School.
 A short version of the route (turning around at approximately Reed
Market) could also be added at certain times to increase peak
frequencies in downtown or the Old Mill District, or to provide later
evening service.


Route 3 (Newport to COCC): This route would be redesigned to
provide more direct service to COCC.
 A shortened Route 3 loop (as shown) would provide a more direct
connection to COCC. It would no longer serve Northwest Crossing or
Summit High School, which would be served by a redesigned Route 11
that would maintain the connection between Summit High School and
COCC (see below).
 Route 3 would be interlined with the new Route 7 to provide a more
direct east-west connection across the city.
 A one-way, clockwise loop through COCC is preferred for operational
reasons during snowy weather.



Route 4 (North 3rd) – long-term: This route could be extended to
serve Juniper Ridge, when warranted, and/or serve a terminal loop
through NE neighborhoods.
 Route 4 will be on a 60-minute cycle time following the initial
implementation of the restructuring concept, which should make a
terminal loop through NE neighborhoods feasible at no additional
operating cost, but is contingent on minimizing delays at-grade
railroad crossings, e.g., on Cooley Road.
 Cascade Village is currently recommended as a secondary hub serving
the north part of Bend, with bike parking to support access from
surrounding neighborhoods. However, in conjunction with potential
future changes/realignment of Hwy 20 and/or Hwy 97, an alternative
secondary hub location may be identified that can also serve as a park
and ride and/or stop for the Bend-Redmond Community Connector
shuttle.
 In conjunction with any changes or realignment of Hwy 20 and/or
Hwy 97, it would be highly desirable to provide a bidirectional stop in
proximity to the Deschutes County Sheriff and State Police offices
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located on Jamison Road, which are currently served only on outbound
trips.
 Stop placement and transit priority improvements can also be
evaluated on 3rd Street to optimize transit running time.


Route 5 (Wells Acres) and Route 6 (Bear Creek): With
introduction of the new Route 7 serving St. Charles Medical Center from
Greenwood Avenue, Routes 5 and 6 can be combined into a bidirectional
loop. This would be similar to the short-term interlining of the two routes,
however, they would no longer serve 27th (between Greenwood and Neff)
and Bear Creek (between 15th and Dean Swift), to avoid duplication of
service with Route 7. Route 6 would no longer serve uses at Greenwood &
15th (e.g., Lava Lanes, Veterans Center, Worksource Office, etc.), which
would be served by Route 7. Routes 5 and 6 would initially operate hourly
in each direction. More frequent service could be provided in the peak as
allowed by funding and demand. These routes may have sufficient running
time to provide some additional coverage in SE Bend; additional concepts
for SE Bend are discussed below.



Route 11 (Galveston): This route will be redesigned to provide an
increasingly important connection between the planned OSU facility on
Colorado Avenue and COCC. Implementation should be timed with and
contingent upon development of the OSU facility.
 Extend route to Northwest Crossing, Summit High School, and COCC.
 Upgrade to operate all-day with hourly service. In the early mid-term
time frame, its schedule would not be coordinated with the 40-minute
pulse. However, Route 11 currently does not fully coordinate with other
routes due to its limited weekday service hours.
 In the mid-term time frame, the schedule would be coordinated as
other routes also move to on a 30- or 60-minute schedule. A “short”
version of Route 11, turning around at OSU, can be used to provide 30minute headways between Hawthorne Station and the OSU facility,
including through downtown and the Galveston Avenue primary
transit corridor.

Additional Long-Term Service Concepts
A map provided in Appendix B illustrates several additional long-term concepts, particularly in
NE and SE Bend, that could be enabled by planned/future roadway connections and/or projects
that address significant connectivity issues. It is difficult to anticipate how land use and transit
demand will respond to these improvements, therefore the map identifies potential connections
and where applicable, suggests how they may be served.

Building a Complete Transit System: Service Quality and Land Use | 7-29

Figure 7-11 Restructured 30/60-Minute Mid- to Long-Term Service Concept

MID- AND LONG-TERM SERVICE CONCEPTS, DRAFT - REVISED 10/2012
OND HWY

To Redmond

OLD BEND RE
DM

Existing Local Bus Routes (Modified)
Rt 1: South 3rd Street
Rt 2: Brookswood
Rt 3: Newport
Rt 4: North 3rd Street
20
£
¤
Rt 5: Wells Acres
Rt 6: Bear Creek
Rt 11: Galveston
Redmond - Bend Community Connector
No Longer Served

Juniper Ridge

Routes #4 and/or #8 could serve
a terminal loop in NE neighborhood
and/or future Juniper Ridge town center.

COOLEY RD

Cascade Village
Shopping Center

NE 18TH ST

8
U

BUTLER MARKET RD

97
4 £
¤
U
24
U
"

Bend River
Promenade

OSU

ST
ND

ST

SW M T W

11
U
I

R

R

YD
TUR

BO
"

"

Vince Genna
Stadium
97
£
¤

1
U

The Forum Shopping Center
"

BEAR CREEK RD

20
£
¤

Multiple routing options. Routing on

6 Greenwood would require pedestrian
U

Ponderosa
Park

U
6

Larkspur
Park

"

REED MARKET RD

Bend Senior Center

access routes from Bear Creek.

Regardless of routing option,
Route #7 serves Vet. Center,
Worksource Office, etc., at
15th/Greenwood instead of Route
#6.

LVD
DB
SW
OO

"

Bend Factory Stores

BRO

OK

97
£
¤

LODGEPOLE DR

POPLAR ST

MURPHY RD

Deschutes River Woods
Country Store "
97
£
¤

BROSTERHOUS RD

POWERS RD

CEN

BAKER RD

Restructured concepts assume
each route is designed to take 30
or 60 minutes to complete (cycle
time) and “headway” of 15, 30, or
60 minutes between buses.

The Old Mill District

2
U

Additional concepts for SE Bend
are shown separately, but depend
on future roadway connections /
improvements and future growth /
land use.

Eastgate Natural Ar

30
U

Deschutes
River Woods

6
U

Les Schwab
Amphitheater

ASH

NGT
ON D

"

7
U

NE FRANKLIN AVE

NW

P
*

Mt.
Bachelor
P&R

PUR
CE

Pilot Butte
State Park

SE 15TH ST

WA
LL
NW

CR

NW 14TH ST

OSU
(Planned)

SIMPSON AVE

A redesigned Route #11 would be a
60-minute route, detached from the
40-minute coordinated schedules, but
would run all day. It would serve the
planned OSU facility on Colorado as
well as Summit H.S., Northwest
Crossing, and COCC. Route #11 would
run hourly initially (near mid-term), but a
“short” version of the route could run
between Hawthorne Station and the
planned OSU facility to provide service
every 30 minutes along Galveston, 14th,
and Colorado during peak times.

NE GREENWOOD AVE

Hawthorne Station

D

NW GALVESTON AVE

NE NEFF RD

R
LL

SIN

G

DR

3
U

G

NE 8TH ST

NW NEWPORT AVE

NE 4TH ST

WA
Y

With a new Route #7,
Routes #5 and #6 can be
connected at St. Charles to
create a bidirectional loop.
Route #7 would serve
parts of the existing routes.

U

Saint Charles 5
Medical Center

" Wagner Mall

SE 9TH ST

3
U

EGE

OS

MT. WASHINGTON DR

CO
LL

NE WELLS A RES RD
C

5
U

5 U
8
U

Central Oregon Community College

11
U

Pine Nursery
Park

8
U

NE 27TH ST

A shortened loop on Route #3 would
provide a more direct connection to Sawyer
Park
COCC and could be consistently
“interlined” with Route #7 to provide a
single-seat ride from east Bend.

E

SE 27TH ST

P
*

EMPIRE AV

NE BOYD ACRES RD

Oregon DOT P&R

Potential Community
Connector Stops

Multiple routing options.
Route 11 would stop on
Mt. Washington Dr. in the
northbound direction to avoid
a deviation and a left turn
onto Mt. Washington from
Clearwater Dr. (there is
no traffic control present). It
could optionally stop directly
in front of Summit H.S. in the
southbound direction.

4
U

"

Existing Regional Bus Routes
Rt 24: Bend - Redmond
Rt 30: La Pine - Bend

Shevlin
Park
Bend City
Limits
Bend UGB Boundary
Bend MPO Boundary

97
£
¤
24
U

(Route #24) serves the ODOT Park & Ride
or a future secondary hub in north Bend.

Proposed New Local Bus Routes
Rt 7: Greenwood
Rt 8: 8th/Boyd Acres/18th

Potential delays from an at-grade railroad
crossing on Cooley Road would need to
be addressed to extend Route #4.

Route #2 serves planned Murphy
connection on alternating trips (hourly).
It still serves serves Lodgepole/Poplar
loop hourly. This assumes Route #2 has
been upgraded to provide 30 minute
service through the Old Mill District.

A roundabout planned at Murphy/Brosterhous
as part of the future extension of Murphy is
a potential bus turn-around option. Extending
Murphy east to 15th could enable other transit
connections in SE Bend, depending on future
growth. Future middle and high school sites
are located north and south of Murphy.

Bend-La Pine Community Connector
serves Deschutes River Woods.

0

To La Pine

0.5

1
Miles

Data Sources:City of Bend, Oregon Geospatial Data Clearinghouse

