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Section I: Introduction

Metro and its regional partners are developing a plan to expand the regional High Capacity
Transit (HCT) system over the next 20 to 30 years. Metro is currently working through a detailed
evaluation process to prioritize regional HCT investments identified in an earlier phase of work
and adopted by Metro Council in February 2009. The Regional HCT System Plan is being
conducted in close coordination with the Regional Transportation Plan (RTP) update and the final
plan will be integrated into the RTP. Since the RTP, including the HCT element is updated every
four years, regional HCT priorities will be reassessed regularly over time. Critical outputs of the
HCT plan include: short-term HCT investment priorities for the region, a clear policy framework
that can be used to update HCT priorities as part of regular RTP updates, and clear action steps
for jurisdictions located on developing HCT corridors to improve HCT implementation viability.

This draft report provides an evaluation of those corridors adopted by Metro Council as part of the
long-term Regional High Capacity Transit System against a set of evaluation criteria, which were
also adopted by the Metro Council in February 2009. The work document in this report is a
technical evaluation designed to assist regional policy makers in prioritizing regional HCT
investments.

Project Summary to Date

The Regional HCT System Plan process is entering the final phase of corridor evaluation. To
date significant work has been done by Metro’s technical team as well as the HCT Subcommittee
and other Metro policy committees. Primary steps completed in the process include:

e Early Plan Public Outreach

Stakeholder Interviews

e Formation and Meetings with “Think Tank” Group

e Development of Screening Criteria

e Application of Screening Criteria to Long List of Corridors

e Development and Adoption of Regional HCT System Plan Network

e Development and Adoption of Evaluation Criteria for evaluation and prioritization of
Regional HCT System Plan Network

Figure 1 on the following page outlines the HCT plan process.

Regional High Capacity Transit System Network

On February 12, 2009 the Metro Council unanimously adopted a network of future regional high
capacity transit corridors and enhancement projects. The corridors included in the adopted HCT
Network Map in Figure 2 are the focus of evaluation and prioritization process now underway. All
corridors will be included in the RTP as part of the long term HCT network; this report documents
the first step in prioritizing these corridors for implementation and/or to receive other forms of staff
and financial support that will help to achieve land uses, development practices and policies
supportive of future HCT investment.
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Figure 1: Regional High Capacity Transit Plan Process Diagram
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Figure 2: Regional High Capacity Transit Network Map (Adopted)
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Section Il: Evaluation Approach

This evaluation uses a Multiple Account Evaluation (MAE) approach. This approach is adopted
and refined from a standardized methodology employed in the United Kingdom for evaluation of
major transportation projects.

The MAE approach is consistent with the Regional Transportation Plan (RTP) Outcomes-Based
Evaluation Framework. The framework is organized in three evaluation categories:

e Community
e Environment

e Economy

Figure 3: 2035 RTP Evaluation Framework
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Each of the categories is focused upon the effect once the investment is made, namely the transit
line opens. However, for the evaluation of the corridors it is also important to consider the
implications of attempting to implement the identified transit solution. To identify short-term
priorities some criteria focus on current conditions. A fourth account is therefore included in the
MAE to address deliverability.

The MAE framework aligns with the hierarchy of objectives.

e Region 2040 Vision
e 2035 RTP — implementing the Region’s 2040 Vision
e HCT - supporting the RTP’s Goals

The 10 RTP’s Goals are:

e Foster vibrant communities and compact urban form

e Sustain economic competitiveness and prosperity
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e Expand transportation choices

e Effective and efficient management of transportation system
e Enhance safety and security

e Promote environmental stewardship

e Enhance human health

e Ensure equity

e Ensure fiscal stewardship

e Deliver accountability

These goals can be grouped under the three evaluation categories used in the RTP, which
provide the structure for the MAE framework, alongside the consideration of deliverability.
Regional partners have agreed on a set of criteria for each category tailored to reflect conditions
and priorities in the region.

The evaluation will be both quantitative and qualitative, depending on the criteria and extent of
information available. As more information becomes available from committee discussions and
input the assessment can be revisited; the evaluation structure can be used for future updates to
the HCT element of the RTP.

Evaluation tools developed in this memo include:

Full evaluation summary table: This is a high level summary table that groups all evaluation
criteria onto a single page using a high level scoring system to illustrate how corridors rank
against a baseline or reference case (where applicable) and against one another. This table can
be viewed in Figure 9 and is color coded for ease of comparison.

In the initial stage the scoring will be based on the following scale:

Significant benefit

Neutral

i

Significant constraint or adverse impact

Where quantitative data is available as part of a criterion evaluation, natural data breaks were
employed in the scoring process. Where possible, criteria are rated against a baseline or
reference case (in this case the RTP 2035 Reference Case) and scoring for all corridors shown
as either having a beneficial or adverse impact.
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Figure 4: Criteria Scoring Method

Natural
Assessment Data Rating
Break
Significant Benefit 4" _
Moderate Benefit 3™ 2
Slight Benefit 2" 1
Neutral 1% 0
Slight Constraint/Adverse Impact 2" -1
Moderate Constraint/Adverse Impact 3" -2
Significant Constraint/Adverse Impact 4" _

Note: For most criteria with quantitative evaluation outputs, four natural data breaks were
applied indicating the level of benefit or constraint. In all cases the first break was
considered to fall close to neutral and was indicated as such. For several of the criteria, it
was determined that the corridors needed to be scored using the full range of impacts —
from significantly adverse to significant benefit — in which case seven natural breaks were
used.

Individual criterion evaluation: Detailed evaluation of each criterion is presented, providing a
summary of the criterion purpose/role in the evaluation, methodology and data used, and any
limitations in the evaluation structure. More detailed data results and supporting analysis can be
found in these descriptions in Section Il of this report.

Corridor summaries: A map and summary sheet is provided as an overview for each corridor
allowing decision makers to review specific considerations, assessment summaries and key data
results for each individual corridor. In the summary sheet, commentary will present the most
significant findings against the criteria and provide a justification of the assessment score
(including any assumptions made due to the absence of full information). These corridor
summaries can be found in Section IV of this report. This section will be completed over the
coming weeks as the evaluation progresses. HCT Sub-Committee members and other
stakeholders are invited to contribute key issues or concerns to be included in this section of the
evaluation. (This section is not yet complete and will be ready for the next version of this report).

Evaluation Criteria for Adopted Corridors

Over a several month period in the Fall of 2008 and early 2009, Metro worked with the community
and its regional partners to develop and refine a set of evaluation criteria to be used in evaluating
and prioritizing regional investments in the adopted Regional HCT Network (see Figure 2). The
specific criteria adopted by the Metro Council in February 2008 are listed in detail in Appendix A.

The evaluation criteria which are employed in the draft evaluation detailed in this memorandum
are organized in four major benefit accounts:

e Community
e Environment
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e Economy

e Deliverability

Figure 5 summarizes the specific criteria under each account. It should be noted the criteria,
Safety and Security, and Risk of 4(f) were not evaluated at the corridor level because the results
would not show a difference between the corridors. These criteria will be described separately in
a “white paper” that will provide detailed guidance on these topics.

Figure 5: Evaluation Accounts and Criteria (Adopted)

Community Environment Economy Deliverability
. - EN1: Reduction in Emissions | EC1: Transportation D1: Total Project Capital
C1: Supportiveness of Existing . . .
and Disturbance Efficiency (Operator) Cost (Exclusive & Non-
Land Uses . .
Exclusive ROW Options)
C2: Local Aspirations EN2: Risk of Natural EC2: Transportation
C3: Placemaking and Urban Resource Disturbance Efficiency (User) D2: Capltal Cost Per Mile
Form (Exclusive & Non-
EN3: Risk of 4(f) Resource EC3: Economic Exclusive ROW Options)
C4: Ridership Generators Disturbance (Addressed in Competitiveness
. White P D3: i
C5: Support of regional 2040 ite Paper) - 3 .Operatlng &
EC4: Rebuilding/ Maintenance Cost
Growth Concept
Redevelopment
C6: Integration with Regional Opportunity DA4: Ridership

Transit System

D5: Funding Potential
C7: Integration with Other >: Funding Potentia

Road Uses

C8: Congestion Avoidance
Benefit

C9: Equity Benefit
C10: Health (Promotion of
Physical Activity)

C11: Safety and Security
(Addressed in White Paper)

C12: Housing + Transportation
Affordability Benefit

C13: Transportation Efficiency
or Travel Time Benefit to
Individual User

C14: Transportation Efficiency
or Travel Time Benefit to All
Corridor Users
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Evaluation Outcomes

The adopted evaluation approach is not a ‘single step’ process, but rather a tool that is employed
on an ongoing basis to assist the shaping and refinement of the corridor prioritization. At this
stage in the evaluation all corridors are being evaluated assuming LRT as the investment mode.
This decision was made to simplify modeling requirements and to ensure that all corridors are
initially evaluated on an even playing field. The ridership estimates from the initial model runs,
along with other elements of the corridor evaluation, will help to indicate which corridors are
priorities for further analysis.

Since all the corridors being evaluated in this phase are part of the adopted Regional High
Capacity Transit Network, the primary intent of this evaluation is to prioritize regional investments
in the HCT system. There are several critical factors that guide regional decision making and
prioritization of projects:

e Project benefits and viability: Any HCT project identified as a regional priority must
show a minimum level of ridership potential and project benefit (particularly as measured
by FTA funding programs).

e Local Aspirations: HCT projects with potential to contribute to the achievement of
regional environmental, economic and community development goals will be those that
have strong local leadership and willingness and desire to intensify land use patterns in
station areas. While it may be difficult to gauge a community’s long term political stance
on HCT investments, corridors that are ranked in higher tiers should demonstrate a
willingness to take actions that support regional growth management and placemaking
goals.

e Agency capacity to study and implement HCT corridor projects: Regional agencies
have limited capacity and funding to take on major corridor projects; therefore the number
of corridors identified as Regional Priorities need to be limited to a realistic number of
projects that are achievable within the next RTP cycle.

e Project readiness: Since the ranking from this plan will be used to identify which regional
projects are candidates for further study and implementation in the short-term, current
land use and ridership potential are important factors in assessing project readiness.

e Funding availability/feasibility: Funding availability is addressed only at the highest
level in this long-term evaluation; however, there are specific criteria that provide
indications of project competitiveness for federal funds. There may be other
considerations of funding availability under specific programs, such as FTA's Small Starts
program, that drive decision making about project priority in the region and suggest the
need to prioritize certain project types (i.e., projects with small capital budgets).

Corridor Tiers

A number of the corridors under evaluation would require significant changes in land use to
support future High Capacity Transit; for those corridors the most important outcome of the
Regional HCT Plan will be clear direction on what policy and program actions are needed to
create an environment supportive of HCT. On the other hand, a few corridors or projects are
already viable for HCT investment. The evaluation process will help to identify these projects
that have high regional significance (short-term viability) and to categorize other projects into tiers
that align with associated actions for Metro, corridor jurisdictions and other partner agencies. The
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Evaluation

intent is to provide a framework that clearly identifies regional priorities and supports corridor
communities in advancing their projects as future regional priorities.

A key organizing factor in placing projects in tiers is agency capacity to conduct corridor
evaluations and implement new services. In the past 25 years Metro and TriMet have taken on a
major investment analysis about every three years. This plan assumes that the agencies will be
more aggressive, striving for a project every two years or two projects every four-year RTP cycle.

Figure 6 provides a brief summary of how projects would be organized by priority in the Regional
HCT System Plan. Figure 7 provides a summary of the Regional HCT System Plan process and
is followed by a more detailed description of priorities tiers and potential associated actions to be
implemented by Metro and regional partners.

Figure 6: Summary of Corridor/Project Prioritization

Tier Summary Timeframe Corridors/
Projects

Regional Priority Corridors most viable for Progress into Alternative 2to3
Corridors implementation in next four years. Analysis in next 4 years
Regional and Local Corridors where future HCT Focused local and Upto 6
Action Corridors investment may be viable if regional actions in next

recommended planning and policy 4 years. Progress into

actions are implemented Alternative Analysis in 5-

12 years

Developing Corridors Corridors where projected 2035 land Local and regional Upto6

use and commensurate ridership planning in next 4 years.

potential are not supportive of HCT Progress into Alternative

implementation, but which have long- Analysis in 13-20 years

term potential due to political

aspirations to create HCT supportive

built form
Vision Corridors Corridors where projected 2035 land Support corridors in No limit

use and commensurate ridership
potential are not supportive of HCT
implementation and where land use
aspirations are for low-intensity built
form

long-range planning,
such as corridor
preservation. Progress
into Alternative Analysis
in 21 years +
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Figure 7: HCT System Plan Process

omplete

Adopt HCT System

Evaluate Adopted Corridors

Develop HCT Plan & Palicies

Preliminary Ranking (Tiers) Using
Key Criteria

Adjust Tiers Using Multiple
Account Evaluation

{Metro Council Adopts HCT Corridors &

Evaluation Criteria (2/12/2009)

(" Five key criteria selected are used to place
corridors in one of 4 tiers:

¢ Regional Priority Corridors

< o Action Corridors

¢ Developing Corridors

¢ Vision Corridors
—

/~ Adopted criteria under 4 accounts used to adjust
ranking. Accounts include:

Community
Environment

Adjust and Finalize

Develop System Implementation
Policy

Draft HCT System Plan &
Implementation Policy

Adopt 2009 HCT System Plan

L]
e Economy
L]

\_ Deliverability

Committee, other Metro Committees and Metro
Council

{ Tiers adjusted based on input from HCT Sub-

( Policy framework developed to:
e Guide Ridership Development in corridors

P e Support Transit Oriented Development

e Support Station Area Planning (Access,
Parking, etc)
e Guide strategic ROW Acquisition

{ HCT System Plan Drafted for Review

{ Metro Council Adopts to Adopt Regional HCT

System Plan (July 09)
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Description of Proposed HCT Corridor/Project Tiers

As described in Figure 7, adopted Regional HCT System corridors have been grouped into one of
four tiers. This initial assignment of corridors tiers is preliminary and is expected to be adjusted
by input from the HCT Sub-Committee and other Metro policy committees. Also, the actions
suggested for each tier are preliminary and are presented as a draft policy concept; they will
require further review and revision.

The recommended tiers and descriptions are as follows:

e Regional Priority Corridors: Corridors most viable for implementation in next four years
(one RTP cycle). This tier includes projects for which Metro or TriMet is likely to initiate
an Alternatives Analyses in the upcoming RTP cycle. This tier will include no more than
two major corridor projects and possible one smaller project (i.e., extensions, on-street
BRT, existing system upgrades, etc.).

Actions for Regional Priority Corridors:

o Initiate Alternative Analysis/Environmental Impact Statement

o Form Corridor Working Group

o Complete Corridor Ridership Development Plan

o Conduct Station Access and Parking Plans

o Complete a System Expansion Implementation Plan

e Local and Regional Action Corridors: Corridors where HCT investment may be viable

in next 5 to 12 years (2" and 3" RTP cycle) if recommended planning and policy actions
are implemented. Corridors included in this tier are those that are in a strong position to
become Regional Priorities once top tier projects are implemented. Corridors in this tier
will likely require some level of land use changes (densification in station areas) or policy
changes (parking policy, TDM, etc) to be elevated to regional priorities. Metro’s focus for
corridors in this tier would be to provide staff and (potentially) funding support to

implement supportive actions. This tier will include no more than 6 major corridor
projects.

Actions for Action Corridors:
o Initiate Preliminary Alternative Analysis
o Conduct Land Use/TOD Plans for Centers/Station Areas
o Conduct Station Area Access Plans

o Complete a System Expansion Implementation Plan for consideration to be
elevated to a Priority Corridor

e Developing Corridors: Corridors where projected 2035 land use and commensurate
ridership potential are not supportive of HCT implementation, but which have long-term
potential due to political aspirations to create HCT supportive communities. Corridors in
this category are not expected to be ready for HCT implementation any sooner than 13 to
20 years (4th and 5th RTP cycles). This tier will include no more than 6 major corridor
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projects. Metro actions for Developing Corridors could include land use planning and
TOD assistance and funding.

Actions for Developing Corridors:
o Conduct General Land Use Plan
o Conduct Station Area/TOD Plans

o Initiate Right-of-way Preservation Program

e Vision Corridors: Corridors where projected 2035 land use and commensurate ridership
potential are not supportive of short-term HCT implementation and where land use
aspiration are for low-intensity built form. These corridors are not positioned for a major
HCT investment in the next 20 years or don’t currently support land use aspirations that
are compatible with HCT investments. Metro actions for Vision Corridors include
coordination with TriMet to review lower intensity transit service.

Actions for Vision Corridors:
o Consider of lower intensity transit mode
o Initiate Right-of-way preservation program

Grouping Corridors

The Federal Transit Administration requires that projects seeking New Starts funding be based
upon the results of an alternatives analysis. A key step in the alternatives analysis process is to
identify conceptual alternatives that take a broad look at how regional connections are made,
including identifying and evaluating multiple alignments. A number of the corridors included in
the adopted Regional HCT System (see Figure 2) serve similar regional travel connections and
would most likely be reviewed as part of a single project exploration, not as individual projects.
Therefore, in our prioritization process, we have grouped corridors where we believe they would
be covered under the same alternatives analysis and where it is likely that the region would
chose to invest in one project or the other, not both.
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Initial Ranking of Corridors

The Multiple Account Evaluation (MAE) framework provides a wide range of information for
decision makers to use in prioritizing regional investments. However, there is a need to begin to
organize priorities with a limited set of criteria that best represent regional priorities. The initial
placement of corridors into tiers is based on five key criteria that stakeholders and policy makers
have indicated as having primary importance and/or technical staff know are critical to project
deliverability. The memorandum provided in Appendix B provides a summary of which criteria
members of the Think Tank and Metro’s standing committee’s felt were most important in
prioritizing regional HCT projects.

e Ridership (long-term business case): Ridership is a significant indicator of the region’s
ability to build a business case for a corridor investment. Numerous other criteria are
based on this projection or are directly aligned with it. For example, ridership is indicative
of projected land use and urban form, it is the most critical driver of cost effectiveness
measures (operating cost per passenger, capital cost per passenger, etc), and it drives
almost every other environmental and social benefit calculation (i.e., VMT reductions or
housing + transportation affordability. Ultimately the value of any regional transit
investment will be measured by the number of riders attracted to the line.

e Project readiness (short-term business case): 2035 ridership provides a good sense
of future corridor viability; however, an assessment of current land use and ridership
potential is critical as top-tier projects will move forward long before 2035. The 2005
Transit Orientation Index (Land Use Criterion) will be used to assess the readiness of
each corridor

e Local Aspirations (political desire and placemaking case): In line with 2040 Growth
Management policies, policy makers and stakeholders, such as the Think Tank group
organized for this project, have indicated that land use outcomes of regional HCT
investments are a paramount consideration in prioritizing regional investment. To this
end, Metro has dedicated significant resources to undertaking dialog with partner cities to
understand their political desire to accommodate future regional growth, to adopt policies
that ensure that growth is transit-oriented and to maximize the potential for transit
investments to shape compact, walkable and vital communities.

e Project cost (deliverability): To compare projects based on cost it is important to
consider costs in relation to measurable benefits of the investment. In this case we use
annualized capital and operating cost per passenger boarding as to assess the overall
cost to build and operate the project in relation to the benefit achieved. Ridership is a
good proxy for many of the other primary and secondary benefits of a transit investment,
environmental benefit, placemaking, reduction of income spent on housing and
transportation, etc.

e Federal Project Fundability (deliverability): The Federal Transit Administration’s
formula for calculating Transportation System User Benefits (TSUB), a key comparative
criterion for funding under its New Starts program, provides a good benchmark for how
various corridor projects would compete for federal capital dollars required to build the
project. This is an important criterion as it helps to ensure that the region is putting forth
projects that are most likely to compete successfully for limited federal capital funds.
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The draft tiers presented in Figure 8 are based on the combined scores of the five criteria
described in this section (detailed scoring for each criteria can be reviewed in Section 1l of this
report).

Figure 8: Preliminary Ranking Based on Key Criteria

Regional Priority Corridors

e 11 (Portland to Sherwood via Barbur Hwy 99w) & 34 (Beaverton - Wilsonville)
e 10 (Portland - Gresham via Powell)

Local and Regional Action Corridors

e 29 (Washington Square TC — Clackamas TC) & 28 (Washington Square TC -
Clackamas TC via I- 205)

e 17 (STC - Hillsboro), 17D (Red Line extension to Tanasbourne),& 32 (Hillsboro -
Hillsdale)

e 8 (Clackamas TC — Oregon City TC) via I-205 & 9 (Park — Oregon City TC) via
McLoughlin

Developing Corridors

e 13D (Troutdale - Damascus) & 13 (Gresham - Troutdale MHCC via Kane Dr)
e 43 (St. Johns - Vancouver/Union Station)
e 38S (Tualatin-Sherwood)

Vision Corridors

e 12 (Hillsboro - Forest Grove)
e 16 (Clackamas TC - Damascus)
e 54 (Troutdale - St. Johns)

The summary results of all adopted evaluation criteria are presented in Figure 9. While these are
not considered in the preliminary ranking presented above, they are intended for use by policy
makers in adjusting priorities in the next phases of this process.
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Figure 9: Evaluation Summary Matrix
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Clackamas Town Center to Oregon City via I1-205 (LRT)

Park Ave to OCTC via McLoughlin (LRT extension)

Portland to Gresham via Powell (LRT)

Portland to Sherwood via Barbur/Hwy 99 (LRT)
Hillsboro to Forest Grove (LRT extension)

Gresham to Troutdale Extension (LRT Extension)

Troutdale to Damascus (LRT)

Clackamas Town Center to Damascus via Sunnyside (LRT)
Sunset Transit Center to Hillsboro via Hwy 26 / Evergreen

Tanasborne (LRT extension)

Clackamas Town Center to Washington Square via 1-205/217 (LRT)
Clackamas Town Center to Washington Square via RR ROW (LRT)
Beaverton to Hillsboro via TV Highway (LRT)

Beaverton to Wilsonville (LRT upgrade)

Sherwood to Tualatin (VERIFY)
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Downtown Portland to Yellow Line via St. Johns (LRT)

Troutdale to St. Johns via US 50 (LRT)

Corridor

8
9
10
11
12
13
13D

16
17
17D

28
29
32
34
38S

43

54
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Adjustments to Ranking of Corridors

As noted above, the draft ranking of corridors does not yet consider the numerous other MAE
criteria presented in this report. These will be used to further adjust corridor prioritization through
a dialog with the HCT Sub-Committee and other Metro policy and technical committees. The
following is a summary of the process:

HCT Sub-Committee Meeting #5 (March 25™): Presentation of evaluation framework and
draft of detailed criteria evaluation. This is the first opportunity for the Sub-Committee to
review the draft evaluation results and comment on prioritization.

HCT Sub-Committee Meeting #6 (April 9™): At this point the HCT Sub-Committee will
have had an opportunity to review evaluation results in more detail and should be
prepared to make any final recommendations on adjustment to HCT corridor/project
priorities (tiers).

Public Outreach (March/April): Public outreach will be conducted to gauge public
priorities. Outreach efforts include the Build-A-System tool exercise and a number of
outreach events.

HCT Sub-Committee Meeting #7 (May): This meeting will provide a final opportunity for
HCT Sub-Committee members to comment on adjusted HCT corridor/project priorities
(tiers)
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HCT Modes Considered

To ensure that all corridors were evaluated evenly in the first phase of this evaluation, it was
assumed that all HCT corridors would be constructed as light rail. This was also done to limit the
extent of the evaluation, which would grow exponentially if every possible mode was considered
for every corridor.

Metro will be soliciting feedback on preliminary recommendations on corridors that should be
evaluated for other modal investments. It is important to keep in mind that:

e For Regional Priority Corridors, Metro and TriMet are committing to conduct a full
Alternatives Analysis, which requires a full examination of mode and alignment options.

e For projects that fall into lower tiers, where HCT investments will only be viable with
significant changes to land use patterns, there is value in exploring fully dedicated HCT
modes, however, express bus or other more cost effective transit treatments could be
more appropriate in these corridors.

There are specific factors that encourage the evaluation of modes other than LRT in certain
adopted corridors:

e Demand: Future ridership demand modeled for certain corridors suggests a lower cost
transit solution could increase project viability

e Corridor Characteristics/Cost Implications: Existing ROW configuration and demand
patterns in certain corridors suggest that rubber-tired transit alternatives that could use
existing travel lanes (at least in less congested segments) could be considered at lower
cost.

e Political Will: Corridor communities may be interested in exploring whether other transit
modes (ie, BRT or Rapid Streetcar) could improve the viability of their project.

Figure 10 provides an initial summary of corridors that could be considered for other modal
investments. This will be refined with feedback from the HCT Sub-Committee and corridor
communities.

Figure 10: Potential Corridors for Alternative Mode Analysis

Table being developed
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Section Ill: Detailed Criteria Evaluation

This section describes each evaluation criteria in detail and summarizes the methodology used in
the evaluation and for ranking corridors. The criteria are organized by benefit account as follows:

e Community Criteria (C)

e Environment Criteria (EN)
e Economy Criteria (EC)

e Deliverability Criteria (D)
e Supporting Criteria (S)

Ranking the Data

In most cases, the natural breaks method was used to categorize the data. This method divides
data into categories based on the natural groups in the data distribution. It uses a statistical
formula (Jenk’s optimization) that calculates groupings of data values based on the top four
deltas between each adjacently sorted corridor. If the results of a particular criterion were only
perceived as being a benefit or constraint (adverse impact), then only four categories were used
to break the data (e.g., 0 = neutral, +/- 1 = slight benefit/constraint, +/- 2 = moderate
benefit/constraint and +/- 3 = significant benefit/constraint). If the results for a criterion were
perceived to have both benefits and constraints, then seven categories were used to break the
data (e.g., -3 = significant constraint, -2 = moderate constraint, -1 = slight constraint, 0 = neutral,
+1 = slight benefit, +2 = moderate benefit, +3 = significant benefit).
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C1l: Supportiveness of Existing Local Land Use

Description

Measures readiness of existing local land use plans and policies to support a high capacity transit
investment. This criterion is important in identifying the short-term viability of corridors under
consideration, as a key goal of this process is to conduct a temporal prioritization of regional
projects.

It was determined that a quantitative analysis using the Transit Orientation Index , which estimates
transit demand based on the land use characteristics of household density, employment density
and retail employment density, was most instructive in identifying the readiness of current land use
plans and policies to support high capacity transit.

Data Sources

This analysis was based on 2005 household and employment data developed by Metro for the
entire region.

Methodology

A rough estimate of ridership potential was generated by the Transit Orientation Index (TOI),
which focuses on residential density, employment density and retail job densities around potential
HCT corridors. This analysis was conducted in the following steps:

Step 1: Conduct GIS analysis

Calculate area of TAZs within a half mile from alignments

Create a half mile buffer around alignments

For the segment analysis, split buffers into smaller segments

Join employment, household and retail data with TAZs in GIS. All TAZs are assigned
2005 data

Clip TAZs using a half mile buffer

Calculate an area of the clipped TAZs

Calculate a percentage of area that fall within the half mile buffer for each TAZ
Export the output into Excel

Step 2: Calculate TOI score in Excel

e Multiply the area percentage of TAZs with employment, retail and household data for
each TAZs

e  Sum the values to calculate a total number of employment, retail and households for
each alignment

e (Calculate a total area of TAZs for each alignment

e Calculate densities of employment, retail, and household (per acre).

e Apply the equation below:

Ridership/acre 0.162648 * employment/acre
+0.000185 * employment/acre, squared
+0.046332 * households/acre, squared

+0.001648 * retail employment/acre, cubed

Ranking
Methodology

Corridors were categorized as follows:

. Significant benefit = > 3.0 riders or acre

o Moderate benefit = 1.0 - 2.0 riders per acre
o Slight benefit = < 1.0 rider per acre
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Issues/ A significant number of employment and retail in downtown Portland influences an overall TOI
Limitations score. For a corridor with a segment in downtown, even if a majority of a corridor receives a low to

moderate TOI score, the high score for downtown segments results in increasing an overall TOI
score for the corridor.

This methodology is reflective of current land uses more than adopted plans and policies. It was
determined that the impact of plans and policies is captured in the Local Aspirations criteria and
that this criteria should focus on actual conditions.
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Cl: Analysis Results (Supportiveness of Existing Local
Land Use)

Riders per
Acre (TOI) | Quantitative
Corridor corridor description 2005 Measure Assessment
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C2: Local Aspirations

Description

This criterion measures the political desire for corridor communities (in aggregate) to
accommodate land use density and to promote urban form that is supportive of high capacity
transit and meets the region’s 2040 growth management objectives.

Data Sources

Planning director descriptions of stated aspirations for growth, values, and investments needed or
barriers as submitted as part of Metro’s Local Aspirations work, supplemented by interviews and
results of the HCT/Local aspirations workshops.

Methodology

Metro staff first reviewed responses from local jurisdiction staff and determined that responses to
three primary inquiries would be relevant to scoring Local Aspirations relative to High Capacity
Transit:

o Isaform of HCT desired by the local jurisdiction?

o Does the jurisdiction have adopted population and employment growth aspirations for that
would support HCT?

o Does the local jurisdiction have plans to update land use policies to help support HCT?

Based on the responses to each of these questions, a qualitative score was developed for each
jurisdiction in the region. A weighted score for the corridor was then developed based on the
length of that corridor within a particular jurisdiction. A summary of how each corridor was scored,
as well as the jurisdiction scores, are provided after the summary table that is presented on the
following page.

Ranking
Methodology

The weighted score for each corridor was rounded up or down and scored based on the following
scale:

e Significant benefit = 3
e Moderate benefit= 2
e Slight benefit= 1

e Neutral=0

Issues/
Limitations

All of the corridors would provide at least a slight benefit to the HCT system based on their future
growth plans.

Page 24 « Nelson\Nygaard Consulting Associates Inc.




High Capacity Transit e Detailed Corridor Evaluation
METRO

C2: Analysis Results (Local Aspirations)
Summary

Corridor Corridor Description Total Score Assessment
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Weighted Scores Detail

‘ Jurisdiction/Corridor ‘ Miles ‘ % of Corridor ‘ Jurisdiction Score | Weighted Score ‘

Corridor 8

Corridor 9

Corridor 10

Corridor 11

Corridor 12

Corridor 13

Corridor 13D
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Jurisdiction/Corridor Miles % of Corridor Jurisdiction Score Weighted Score

Corridor 16A

Corridor 17

Corridor 17D

Corridor 28

Corridor 29

Corridor 32A
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Jurisdiction/Corridor Miles % of Corridor Jurisdiction Score Weighted Score

Corridor 34

Corridor 38S

Corridor 43

Corridor 54
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Jurisdiction Details

Attended
Local
Aspirations Aspirations Total

Jurisdiction for HCT (1) Workshop? Pop/Emp (2) Incentives (3) Score | Notes

* No information received from jurisdiction

**participated at workshops, but have not submitted Local Aspirations

(1) Aspirations for HCT: Is a form of HCT desired by the local jurisdiction?

(2) Population/Employment: Does the jurisdiction have aspirations for population growth to
accommodate HCT?

(3) Incentives: Are there plans to update land use policies to help support HCT?
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C3: Placemaking and Urban Form

Description

This is a quantitative assessment of potential for a corridor to foster strong transit-oriented urban
form and placemaking. Given the cost and complexity of building new infrastructure and attracting
neighborhood serving retail, corridors already in possession of the critical “building blocks” of vital
urban neighborhoods including a favorable street and block pattern and urban living infrastructure
(amenities) are favored. Factors evaluated include:

e Street Density (street miles per corridor mile)

¢ Block Density (blocks per corridor mile)

o Urban Living Infrastructure (urban amenities per corridor mile)

Data Sources

This analysis was based on existing RLIS data including Streets and Tax Lots. ESRI Business
Analyst data was used to generate the urban amenity point data.

Methodology

Using GIS, the following steps were conducted for all corridors:

Created half mile buffers around the corridors

Calculated area geometry of corridors in square miles

Derived “Blocks” by dissolving the borders of all contiguous Tax Lots

Spatially joined Streets, Blocks and Urban Amenities to half mile corridor buffers
Used spatial joins to sum Street lengths and number of Blocks and Urban Amenities
within individual corridors

¢ Normalized corridors using individual Corridor areas (square miles)

Ranking
Methodology

Corridor were scored by totaling the amount of the elements critical to vital urban neighborhoods
and using natural breaks into the following seven categories:
¢ Significant potential =3
Moderate potential =2
Slight potential = 1
Neutral =0
Slightly constrained = -1
Moderately constrained = -2
e Significantly constrained = -3

Issues /
Limitations

As is demonstrated by the quantitative differences between the “Inner Powell” and “Outer Powell”
segments, placemaking potential can be impaired by the sometimes significant changes in urban
form likely to occur over longer distances and geographies. Conversely, corridors in a more urban
environment benefit from their limited geography in an urban setting.

This methodology does not capture Greenfield development opportunities; the presence of a large
Greenfield development site may be a strong motivator to invest in an HCT line that would support
a large planned community.
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C3: Analysis Results (Placemaking / Urban Form)

Urban
Amenity  Block Street Quantitative
Corridor Corridor Description Density Density Density Total Measure Assessment
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C4: Ridership Generators

Description This criterion identifies the location of major transit demand generators that exist today within
proposed HCT corridors.  The intent of the criterion is to provide credit for corridors that would
immediately service major trip generators, particularly those land uses that are likely to have
higher than average levels of transit demand, such as colleges and hospitals.

Data Sources Data includes GIS data (RLIS and ESRI), TriMet LIFT September 2008 top boarding locations,
PDC's 2007 Largest Metro Employers report, Oregon Employment Department Employer
Database, various websites of public agencies, such as Metro, PDC, Portland Business Alliance,
and the City of Portland.

Methodology
Step 1: Develop a list of key ridership generators
Seven types of ridership generators were identified, and the following data sources were used.

e Hospitals and medical centers (data source: RLIS data)
o Major retail sites (internet resources including a website of Portland Business Alliance)
e Major social service centers (LIFT monthly pick-up counts provided by TriMet. The social
services with more than 200 monthly pick-up counts were selected.)
e Colleges and universities (RLIS data)
e Major Employers, >1500 employees (PDC 2007 Largest Metro Employers and Oregon
Employment Department employer database).
e Sports and attraction sites: (ESRI data)
o Major government sites: (websites of public agencies including Metro and City of Portland)
Step 2: Assess access to key generators along each corridor
After ridership generators were geocoded, GIS was used to count the number of ridership
generators within a half mile from alignments was counted for each corridor.

Ranking Corridors were ranked based on a number of ridership generators within a half-mile from the

Methodology alignments.

e Significant potential = 3 (6-8 ridership generators)

e Moderate potential =2 (3-5)

e Slight potential = 1 (1-2)

e Neutral =0 (None)
Issues / This analysis excluded employers with less than 1,500 employees due to a limited employer data
Limitations source for the Metro region. This may result in excluding potential trip demand attractors, such as

Adidas’ headquarters, which has approximately 700 employees.

This criterion evaluates current conditions and does not account for future changes in employment
or institutional siting.
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C4: Analysis Results (Ridership Generators)

Number of Trip | Quantitative
Corridor Corridor Description Generators Measure Assessment
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C5: Support of Regional 2040 Growth Concept

Description

This is an assessment of the corridors’ ability to serve 2040 land uses which are designated as
important in the Regional Transportation Plan.

Data Sources

GIS shapefiles from Metro Regional Land Information System (RLIS).

Methodology

Analysis and Scoring Methodology

Step 1: Intersection of corridors/segments with other land use types

e HCT routes intersecting polygons of the other land use design types (City Center,
Regional Centers, Industrial Centers, etc.) from the RLIS Applied Concept areas
shapefile were flagged in the attribute table. Additional segments of a route were also
flagged.

e Since a buffer was not used, routes that clearly served a land use design type were also
flagged by visual inspection.

Step 2: Identification of Main Streets and Corridors

e HCT routes were clipped to main street and corridor polygons from the RLIS Applied
Concept areas shapefile.

e Matching routes were flagged in the attribute table and the length of overlap in miles was
calculated for each matching route segment.

e Since a buffer was not used, routes that clearly followed main streets or corridors were
also flagged by visual inspection.

e Routes that only crossed main streets or corridors were manually eliminated.

Step 3: Rank corridors into Significant benefit , Moderate benefit and Slight benefit categories

e Significant benefit =8 - 10
e Moderate benefit =5-7
e Slight benefit=2-4

Step 3: Rank corridors and segments
Each of the land use categories was given a point score based on their relative importance
compared to other land use types:

Screening Category Land Use Designation Points for Ranking

City Center 3

Regional Center 3

Industrial Areas 3

Medium Employment Areas 2
Town Centers 2

Station Communities 2
Corridors 2

Main Streets 2

Low Inner Neighborhoods 1
Outer Neighborhoods 1
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For each potential HCT alignment, a total score was then calculated based on how many land use
types were served by the alignment.

The following breaks were then used to rank the alignments.

Ranking
Methodology e Significant benefit = 10 - 15
e Moderate benefit =5- 10
e Slightbenefit=0-5

e Neutral =n/a

Issues /
Limitations
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C5: Analysis Results (Support Regional 2040 Growth Concept)

Support of the Regional 2040 Growth Quantitative

Corridor Corridor Description Concept (1) Measure Assessment

(1) Score represents a total based on number of primary component (3 pts each), Secondary components (2 pts each), and other urban components (1 pt each)
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C6: Integration with Regional Transit System

Description This criterion provides a qualitative assessment of intermodal connectivity and other transit system
needs was conducted for all corridors. This assessment evaluates the ability for the line to
effectively integrate with the existing transit system and to make valuable transit connections that
match regional travel demands.

Data Sources This was a qualitative evaluation conducted by Metro and TriMet operations and planning staff, no
quantifiable data sources were used.

Methodology As with the screening process, a group of TriMet, Metro and Consultant Team planners were
assembled to discuss and concur on scoring. Nine planners were present to evaluate each of the
corridors. Prior to evaluating the corridors, the group developed a set of criteria from which to
systematically evaluate the corridors:

o Does the corridor make a new system connection?

e Isthe corridor compatible with the existing HCT system?

o Does the corridor further the completion of the HCT system?

e Does the corridor expand the coverage of the HCT system and does this further the goals

of the 2040 Growth Concept?

o Does the new corridor contribute to capacity relief of other transit services in the region?

e Does the new corridor improve routing choice in the region?

o Does the new corridor contribute to regional mobility?
Ranking The corridors were ranked by having each member of the group consider the criteria above and
Methodology provide a single “score” for the corridor using the following scale:

e Significant benefit = +3

e Moderate benefit = +2

o Slight benefit = +1

e Neutral=0

e Slightly adverse = -1

e Moderately adverse = -2

o Significantly adverse = -3

A total score was then calculated for the group to arrive at an assessment for the corridor.

Issues / Group members noted that nearly all of the corridors would provide at least a neutral or slight
Limitations benefit to regional intermodal connectivity and that none of the corridors would have an adverse

impact.
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C6: Analysis Results (Transit Integration)

Transit Quantitative

Corridor corridor description Integration Score Measure Assessment
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C7: Integration with Other Road Uses

This criterion was intended to assess the impact of HCT on freight corridors. It was decided that
this evaluation should be deferred to the Mobility Corridor work being conducted by Metro to
assess this impact. This work is underway and will be incorporated for use by the HCT Sub-
Committee and other policy makers in April 2009.
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C8: Congestion Avoidance

Description This criterion provides a quantitative assessment of the ability of high capacity transit to bypass
auto congestion that would affect non-HCT transit on parallel routes in each corridor.

Data Sources The analysis used the Metro travel demand forecasting model to measure congested lane miles of
streets that parallel each HCT corridor.

Methodology GIS was used to identify the travel demand model auto links that most closely paralleled each high
capacity transit corridor. Auto links were chosen that either support bus routes today or would be
the most logical route for buses compared to each HCT line modeled. From the demand model
assignment results, congested links were identified. Links were considered congested if they met
or exceeded a volume-to-capacity ratio of 0.95. The lengths of congested links (in miles) were
then summed for each corridor.

Ranking Natural breaks in the data were then used to rank the corridors:

Methodology

o Significant benefit = More than 25 miles
e Moderate benefit =12 - 25 miles
o Slight benefit = 7-12 miles
e Neutral = 0-7 miles
Issues /
Limitations
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C8: Analysis Results (Congestion Avoidance)

Corridor Congestion Quantitative
Corridor Corridor Description Lane Miles Bypassed Measure Assessment
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C9: Equity Benefit

Description This criterion provides a qualitative assessment of potential for a corridor to serve communities of
concern as identified in Metro’s report on Environmental Justice in Transportation Planning.
Corridors that serve census block groups identified by Metro as having high concentrations of
three communities of concern would be favored:
e Low-income or very low income
e Minority and/or Hispanic populations
o Disabled and senior populations
Data Sources This analysis was based on the shapefiles previously created for Metro's Environmental Justice
planning process. The GIS shapefiles contained census block groups with significant population of
various racial groups, seniors, people with disabilities and low income populations. Significant
population is defined as 2.5 times higher than the regional average. For this analysis, the
shapefiles were grouped into three data categories:
e  Minorities, including Hispanics, Asian, African-American, Hawaiian / and Pacific Islander
o Low income and very low income populations
e Seniors aged 65 year and older and people with disabilities
Methodology GIS was used to calculate the total area of census block groups that overlap a half mile buffer of
all corridors. The following steps were conducted for all corridors:
o Create a half mile buffer around the corridors
e Clip communities of concern census block groups using a half mile buffer
o Calculate the area of the clipped census block groups
e Sumthe areas to calculate a total area of census block groups with significant population of
communities of concern for each corridor and segment
e Split corridors that have multiple segments
Ranking Natural breaks in the data were then identified and corridors were scored based on the following
Methodology values:
e Significant benefit = 57-81%
o Moderate benefit = 31-56%
o  Slight benefit = 9-30%
o Neutral = 0-8%
Issues / Only 2000 Census data is available for this analysis. It is very difficult to project future
Limitations concentrations of population groups. Since no projections of this type exist this analysis has

limited value in projecting the value of an HCT investment made in 15 or 20 years time. It's value
is more relevant for short-term priorities.
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C9: Analysis Results (Equity Benefit)
Minorities Seniors + Disabled Low-income
(2.5x Average %) (2.5x Average %) (2.5x Average ') All Combined
Area Area % Area Area % Area Area % Area Area % | Quantitative
corridor description (Acres) | of Total | (Acres) | of Total | (Acres) | of Total | (Acres) | of Total Measure 2

(1) For each category, area represents census block groups with a "significant" population, defined as 2.5 times higher than the regional average
(2) A value of "0" indicates that the presence of minorities, seniors & disabled, and low-income population is not significantly greater than the regional average
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C10: Health (Promote Physical Activity)

Description

This criterion provides a qualitative assessment of the expected health benefits from increased
physical activity due to greater pedestrian access to transit. The assessment was based on
walking accessibility and trail connectivity.

Data Sources

Walking Accessibility:
The Metro regional travel demand forecasting model was used to project daily boardings for
each corridor where the primary access to transit mode was walking.

Trail Connectivity:

GIS shapefiles from Metro Regional Land Information System (RLIS) were used to compare
corridors, including regional trails, regional bike routes, and slope. A pedestrian density was
calculated based on intersection density and sidewalks. The assumptions being that stations
with excellent trail connectivity will encourage high levels of bicycle and walk access to the HCT
line.

Methodology

Walking Accessibility:

Walking accessibility was based on the projected daily walk boardings along the corridor. Direct
walk-to-HCT trips and transfer-to/from-HCT trips were considered to have a walk at both the
boarding and alighting ends, with the assumption that the majority of HCT transfers from buses
initiated their trip with a walk to the bus. For park and ride trips, a walk on only one end of the
trip was assumed. These walk trips were summed to create the total walk trips per HCT corridor.

Trail Connectivity:
Trail connectivity was based on existing and future bicycle and pedestrian connections in a
corridor, and the potential for an HCT corridor to serve those connections. The following eight
criteria in four categories were used to evaluate each corridor:
o Trail connectivity (existing and future trails)

0 number of trail intersections per mile of segment

o0 percentage of parallel facilities within 1/2 mile area of segment
e On-street bicycle connectivity (existing and future bike lanes, low-volume streets)

o0 number of bike route intersections per mile of segment

0 percentage of parallel facilities within 1/2 mile area of segment
o Pedestrian density (existing sidewalks and intersection density)

o0 percentage of line segment in a high pedestrian density area

0 percentage of high pedestrian density area within total 1/2 mile buffer area
o Slope (areas with a slope greater than 10%)

0 percentage of line segment in areas of high slope (greater than 10% slope)
percentage of high slope areas (greater than 10% slope)
The trail connectivity analysis was performed on both the corridor line segments and an area
buffer of 1/2 mile around the corridor line.

The following steps were used to calculate trail and on-street connectivity:

e Created half-mile buffer around corridors

Overlayed evaluation criteria (RLIS trails and RLIS bicycle routes)

Measured the length of parallel bicycle facilities within buffer

Divided by length of corridor segment (equals percentage of parallel facilities)
Intersected corridor segment with evaluation criteria (RLIS trails and RLIS bicycle routes)
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e Summed the number of intersecting line segments (RLIS trails and RLIS bicycle routes)
o Divided by length of corridor segment (equals number of intersections per mile)

The following steps were used to calculate pedestrian density and slope:

Measured total distance of line segment

Intersected line segment with evaluation criteria (pedestrian density, slope)

Divided intersected line length by total length (equals percentage of line segment)
Created half-mile buffer around corridors

Calculated area of corridor buffer in square miles

Intersected with evaluation criteria (pedestrian density, slope)

Divided intersected area by total buffer area (equals percentage of criteria in buffer area)

Ranking
Methodology

Both walking accessibility (total daily boardings) and trail connectivity (total of all indicators) were
scored using the following method. The ranges were determining using natural breaks. An
average of both scores was used for the overall health impact score.
Walking

Assessment Quantitative Measure  Accessibility Trail Connectivity

Significant benefit +3 25,000.1+ 14.1+

Moderate benefit +2 16,000.1-24,000 12.1-14

Slight benefit +1 9,000.1 - 16,000 6.1-12

Neutral 0 5,000 — 9000 40-6

Issues
Limitations

This analysis considered the geographic location of bicycle and pedestrian facilities. A qualitative
factor accounting for attractiveness of a given trail or bicycle facility could provide better
characterization of which facilities are more frequently used. While this analysis normalized
each criterion along the length of the entire corridor, distribution of bicycle and pedestrian
facilities greatly differs along the length of a corridor. Station location is also an important
consideration for connecting to a facility.  This analysis did consider future trail connections
based on regional trails plan; some of those trails may not be constructed in the future. Areas
with a high connectivity rating based on the existence of future trail connections will have a lower
connectivity if those trails and/or bicycle facilities are not completed.
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C10: Analysis Results (Health)
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Corridor Corridor Description c 3 Score & F & @ a a v v Total Score o= Assessment
8 Clackamas Town Center-Oregon City (I-205) 12,000 1 3 2 3 2 2 0 -1 -1 10 1 1 Slight Benefit
9 Milwaukie-Oregon City (McLoughlin) 14,000 1 3 2 3 2 1 1 0 -1 11 1 1 Slight Benefit
10 Portland-Gresham (Powell) 25,000 2 1 1 2 2 2 3 3 0 14 2 2 Moderate Benefit
11 Portland-Sherwood (Barbur/Hwy 99) 33,000 3 1 2 3 1 1 1 -2 -2 5 0 2 Moderate Benefit
12 Hillsboro-Forest Grove 7,000 0 2 2 2 1 1 2 2 2 14 2 1 Slight Benefit
13 Gresham-Troutdale 10,000 1 2 2 3 3 3 3 0 1 17 3 2 Moderate Benefit
13D Troutdale-Damascus 16,000 1 1 1 1 2 1 1 0 -1 6 0 1 Slight Benefit
16 Clackamas Town Center-Damascus 5,000 0 0O 2 2 2 1 1 0 -3 5 0 0 Neutral
17 Sunset TC-Hillsboro (Hwy 26/Evergreen) 21,000 2 0 2 2 2 1 2 1 2 12 1 2 Moderate Benefit
17D Tanasbourne 8,000 0 2 2 1 1 2 2 1 3 14 2 1 Slight Benefit
28 Clackamas Town Center-Washington Square) 25,000 2 2 2 2 1 0 1 -2 -2 4 0 1 Slight Benefit
29 Clackamas Town Center-Washington Square (RR ROW) 21,000 2 3 2 0 1 1 0 -2 -1 4 0 1 Slight Benefit
32 Beaverton-Hillsboro (TV Hwy) 18,000 2 3 1 2 1 2 2 3 3 17 3 3 Significant Benefit
34 Beaverton-Wilsonville 29,000 3 3 2 2 1 1 1 1 2 13 2 3 Significant Benefit
38S Tualatin-Sherwood 7,000 0 2 2 2 1 1 1 2 1 12 1 1 Slight Benefit
43 Downtown Portland-St. John's-Yellow Line 9,000 0 3 2 2 1 1 2 -1 0 10 1 1 Slight Benefit
54 Troutdale-St. John's 10,000 1 3 1 2 1 1 2 1 2 13 2 2 Moderate Benefit

Page 46 « Nelson\Nygaard Consulting Associates Inc.



High Capacity Transit ¢ Detailed Corridor Evaluation
METRO

Cl1l: Safety

This criterion was adopted to assess personal safety or users on the system and those using
facilities that support system operations (i.e., streets and stations). At this stage of planning it is
not possible to understand design details needed to make this assessment. Information on best
practices for HCT safety (design) and security will be provided in a separate white paper.
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C1l2: Housing + Transportation Affordability
Benefit

Description

This criterion provides a qualitative assessment of each corridor's potential to serve low-income
populations with high percentages of household income used for transportation and housing costs.

Data Sources

This analysis used GIS shape files of the HCT corridors and of census tracts, and used annualized
housing and transportation cost data estimated as a post processor from Metro's MetroScope
model demographic and transportation output. The 2000 Census is the basis for this information.

Methodology

GIS was used to measure the intersection of each corridor with census tract. The number of
households with high transportation and housing cost burdens in each census tract accessed by
the corridor was summed. Populations with high cost burdens were defined as renter households
with annual incomes of $12,500, or less, that spent 50% or more of income on transportation and
housing.

Ranking
Methodology

The number of households with high transportation and housing cost burdens by corridor were
ranked by using natural breaks in the data;

Significant Benefit = 3,732 - 5,859
Moderate Benefit = 1,573 - 3,731
Slight Benefit = 724 - 1,572
Neutral =0 - 723

Issues /
Limitations

The housing and transportation cost data are available only at the census tract level of geography,
which divides the region into 425 zones.
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C12: Analysis Results (Housing + Transportation Affordability Benefit)

Quantitative
Corridor Corridor Description Household Burden Measure Assessment
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C13: Transportation Efficiency - Users

C1l1l4: Transportation Efficiency - Corridor

Description This criterion provides a quantitative assessment of the travel time benefit accrued by future high
capacity transit riders in each corridor.

Data Sources The analysis used the Metro travel demand forecasting model to measure the aggregate and
average in-vehicle travel time savings of riders of modeled HCT lines compared to in-vehicle times
of transit routes between their origins and destinations without HCT lines.

Methodology For each HCT corridor, the transportation analysis zones (TAZ) with direct access to the modeled
HCT line were identified and grouped. The pm peak-period, in-vehicle transit travel time was
calculated for each modeled transit trip between the identified zones and all other zones in the
network. The travel times for these same zone pairs were also calculated under No-Build
conditions. Travel time difference with HCT was calculated by subtracting the Build travel times
from the No-Build travel times for each origin-destination pair. The number of transit riders
traveling between each zone pair was multiplied by the travel time change to obtain an aggregate
total transit person travel time change. These data were summed for each corridor TAZ group,
and divided by the sum of all transit riders between the zone pairs to create the average travel
time savings per rider of HCT in the corridor.

Ranking The data was then categorized into the following categories based on natural breaks in the data.

Methodology
Peak period average time savings per rider:

o Significant Benefit = more than 6.9 minutes
o Moderate Benefit = 4.2 — 6.8 minutes
e Slight Benefit= 2.8 — 4.1 minutes
e Neutral = 0- 2.7minutes
Aggregate transit person travel time change:
o Significant Benefit = More than 35,001 minutes
e Moderate Benefit = 20,001 — 35,000 minutes
e Slight Benefit = 11,001 — 20,000 minutes
e Neutral = 0- 11,000 minutes
Issues /
Limitations
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C13/C14: Analysis Results (Transportation Efficiency — Users & System)

Peak Period Peak Period
Average Travel Time Benefit per Rider Aggregate Person Travel Time Benefit
Benefit Quantitative Aggregate Quantitative
Corridor Corridor Description Per Rider Measure Assessment Benefit Measure Assessment
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EN1: Reduction in Emissions & Disturbance

Description

This criterion provides assessment of each HCT corridor’s contribution to emissions reduction.

Data Sources

The analysis used the Metro travel demand forecasting model (year 2035) to measure the total
new transit person miles traveled resulting from new HCT service in each corridor. This measure
acts as surrogate for system-wide vehicle miles traveled (VMT) reduction (see limitations section).
For this analysis, motor vehicle VMT is the sole indicator of emissions and assumes that at a
system level, VMT is a good surrogate for a number of important emissions categories including
Carbon Dioxide (CO2), Nitrogen Oxide (NOx) and Sulfur Dioxide (SOx)

Methodology

For each HCT corridor, the transportation analysis zones (TAZ) with direct access to the modeled
HCT line were identified and grouped. For both the Build and the No-Build conditions, the
distance and number of all modeled transit trips between the identified zones and all other zones
in the network were calculated. The number of trips originating from or destined to each TAZ
group under the No-Build condition was subtracted from the number of trips in the Build condition
to indicate the number of new transit trips generated by HCT in each corridor. The number of new
trips was multiplied by the distance for each trip (from the model's trip distance matrix) to create
the number of miles traveled by new transit riders in the corridor. This value was considered a
surrogate for the auto VMT reduction caused by each corridor, with the assumption that the new
transit riders under the Build condition would have driven between their origins and destinations
under the No-Build condition.

Ranking
Methodology

VMT reduction was measured for all corridors and ranked using natural breaks in the data:

Significant benefit = More than 80,000
Moderate benefit = 50,001 - 80,000
Slight benefit = 31,001 — 50,000
Neutral =0 - 31,000

Issues /
Limitations

System auto vehicle miles traveled (VMT) is a standard output of the travel demand model
assignment and is customarily used to measure emissions effects. Because of the many transit
lines modeled in this study, however, it was necessary to model several lines simultaneously. For
each model run, a combination of HCT corridors that were far apart geographically was chosen to
minimize the effect the lines would have on each other. With multiple lines per model run, it was
not possible to calculate each corridor's share of the system VMT reduction, so the above
methodology was created to indicate each corridor’s isolated effect on emissions.
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EN1: Analysis Results (Emissions & Disturbance)

Corridor VMT
Reduction Quantitative
Corridor Corridor Description Indicator Measure Assessment
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EN2: Risk of Natural Resource Disturbance

Description

This is a qualitative assessment of the potential environmental risk for each corridor. Corridors
which present a risk to valuable habitat and conservation areas are disfavored.

Data Sources

This analysis was based on existing shapefiles identifying sensitive habitat areas and
environmental protection zones.

Data Source Qualifiers

City of Portland Environmental Zone  None (both conservation and preservation zones)
RLIS - Rivers None

RLIS - National Wetlands Inventory ~ System = Riverine, Palustrine, or Lacustrine
RLIS - Exception Land Zone_Class = FF (Agriculture or Forestry)

RLIS - Resource Land Zone_Class = FF (Agriculture or Forestry)

Methodology

GIS was used to calculate the length of each corridor within a ¥ mile buffer around sensitive
habitat areas and environmental protection zones. The following steps were conducted for each
type of area or feature class:
e To determine the extent of overlap between HCT corridors and each feature class:
0 A% mile buffer was created around each feature class
0 HCT corridors were clipped to the resulting buffer. The result was the segments
of the corridors overlapping the feature class
o The length in miles of the overlapping segments was calculated
e To determine the total extent of overlap between HCT corridors and all areas:
o A union of all the buffers around the above feature classes was created,
representing the overall area of environmental constraint
0 HCT corridors were clipped to the union of the buffers. The result was the
segments of the corridors overlapping one or more feature classes
0 The total length of overlap in miles was calculated

Ranking
Methodology

Corridors were evaluated using both the length and percentage of the corridor within natural
resources, conservation, and/or preservation zones. Quantitative scores were based on natural
breaks; the lowest score was taken. “Significantly adverse” indicates significant potential
environmental risk while “neutral” indicates minimal potential risk.

Assessment Quantitative Measure Length % of Corridor
Significant benefit +3 - -

Moderate benefit +2 - -

Slight benefit +1 - -

Neutral 0 0.14 - 1.07 Miles 0.0-9.0%
Slightly adverse -1 1.08 — 3.47 Miles 9.1-58.7%
Moderately adverse -2 3.48 - 7.07 Miles 58.8 - 80.4%
Significantly adverse -3 7.08 - 14.79 Miles 80.5-100.0%

Issues /
Limitations
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EN2: Analysis Results (Risk of Natural Resource Disturbance)

Length of Potential Risk

(miles)
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Corridor Corridor Description Ow 2 i) xo Length * % Measure > Assessment
8 Clackamas Town Center-Oregon City (I-205) 00 26 26 0.0 0.9 2.8 58.7% -1 Slightly Adverse
9 Milwaukie-Oregon City (McLoughlin) 00 11 23 0.0 0.0 2.3 45.0% -1 Slightly Adverse
10 Portland-Gresham (Powell) 20 28 23 0.0 0.0 4.8 35.2% -2 Moderately Adverse
11 Portland-Sherwood (Barbur/Hwy 99) 69 13 3.1 0.6 2.0 11.3 78.6% -3 Significantly Adverse
12 Hillsboro-Forest Grove 00 00 33 20 2.0 3.4 54.3% -1 Slightly Adverse
13 Gresham-Troutdale 00 06 22 00 0.0 2.2 48.5% -1 Slightly Adverse
13D Troutdale-Damascus 00 26 57 00 1.0 7.8 61.6% -3 Significantly Adverse
16 Clackamas Town Center-Damascus 00 00 05 0.0 0.0 0.5 9.0% 0 Neutral
17 Sunset TC-Hillsboro (Hwy 26/Evergreen) 00 00 58 0.0 0.0 5.8 47.7% -2 Moderately Adverse
17D Tanasbourne 00 00 16 0.1 0.0 1.7 41.1% -1 Slightly Adverse
28 Clackamas Town Center-Washington Square 00 75 144 04 1.7 14.6 71.1% -3 Significantly Adverse
29 Clackamas Town Center-Washington Square (RRROW) 0.0 5.8 10.5 0.0 0.0 10.5 68.1% -3 Significantly Adverse
32 Beaverton-Hillsboro (TV Hwy) 00 00 32 00 1.5 4.7 48.7% -2 Moderately Adverse
34 Beaverton-Wilsonville 00 1.0 10.8 0.6 1.1 10.8 74.2% -3 Significantly Adverse
38S Tualatin-Sherwood 00 09 67 0.0 1.0 7.1 79.9% -2 Moderately Adverse
43 Downtown Portland-St. John's-Yellow Line 60 63 72 00 0.0 9.3 100.0% -3 Significantly Adverse
54 Troutdale-St. John's 95 53 126 0.0 0.0 14.8 80.4% -3 Significantly Adverse

1. Due to the overlap between features, the total length may not equal the sum of individual features
2. Quantitative measure is based on natural breaks for both total length and % of corridor; the lowest of the two scores was taken
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EN3: Protection of 4(f) Resources

This criterion is intended to assess the risk of encountering school and park lands in aligning high
capacity corridors. Since typical practice is to avoid 4(f) resources when aligning a major transit
investment, no detailed evaluation was conducted at this point. A separate white paper
evaluation of the issue will be developed as part of the Regional HCT System Plan process.
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EC1: Transportation Efficiency (Operator)

EC2: Transportation Efficiency (User)

Description These two criteria utilize D4 (Ridership), D3 (Operating Costs) and D1/D2 (Capital Costs) to
calculate two important indicators of transportation efficiency:
o Annualized operating cost per passenger
e Annualized operating and capital cost per passenger
Data Sources See D1/D2 (Capital Costs), D3 (Operating Costs) and D4 (Ridership) for detail on data sources
Methodology and methodology.
Ranking Using the natural breaks method, the results of these two criteria were categorized as follows:
Methodology
Transportation Efficiency — Operator (Operating Cost per Passenger)
e Neutral = $0.69 - $0.91
o Slightly Adverse = $0.91 - $1.22
e Moderately Adverse = $1.22 - $1.74
e Significantly Adverse = $1.74 — $3.80
Transportation Efficiency — User (Operating and Capital Cost per Passenger)
o Neutral = $0 - $1.90
e Slightly Adverse = $1.90 - $18.19
e Moderately Adverse = $18.19 - $27.14
e Significantly Adverse = $27.14 — $42.76
Issues /
Limitations
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EC1: Analysis Results (Transportation Efficiency — Operator)

Corridor
Corridor Annual Operating
Annual Daily Boardings Cost per quantitative
corridor corridor description O&M Costs Boardings (1) Rider measure assessment

Q) Corridor annual boardings estimated by calculating the daily boarding value by 327.9 days.
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EC2: Analysis Results (Transportation Efficiency — User)

Annualized
Corridor Total Capital Capital and
Corridor Annual Cost - Existing Annualized (2) Operating
corrido Annual O&M Daily Boardings ROW to Extent Capital Cost - Cost per Quantitative

(1) Possible ($M) Existing ROW Rider Measure Assessment

Boardings

Costs

corridor description

Corridor annual boardings estimated by calculating the daily boarding value by 327.9
(1) days.
(2) Annualized by multiplying total cost by 7.5%.

Page 59 ¢ Nelson\Nygaard Consulting Associates Inc.



High Capacity Transit ¢ Detailed Corridor Evaluation

METRO

EC3: Economic Competitiveness

Description This criterion provides a quantitative analysis of potential for a corridor to serve employment in
2035. Corridors that serve areas identified by Metro as having high concentrations of employment
would be favored.

Data Sources This analysis is based on shapefiles produced by Metro’s Metroscope land use/transportation
model. The geographic information system (GIS) shapefiles contained transportation analysis
zones (TAZ) with data reflecting the total number of jobs in each zone.

Methodology GIS was used to calculate the total area of TAZ's that intersect (fall within partially or totally) a half
mile buffer of all corridors. The following steps were conducted for all corridors:

o Create half mile buffers around corridors

o Clip all TAZ's using a half mile buffer

e (Calculate the area of the clipped TAZ's

o Create aratio of clipped TAZ area over total TAZ area

o Apply the area ratio to the 2035 employment value for every affected TAZ

e Sum the TAZ 2035 employment values to derive a total 2035 employment value in each
corridor (overlap was allowed as each corridor is evaluated discretely)

Ranking Qualitative scores were chosen based on a natural breaks method. The natural breaks method

Methodology divides data into categories based on the natural groups in the data distribution. It uses a
statistical formula (Jenk's optimization) that calculates groupings of data values based on the top
four deltas between each adjacently sorted corridor.

e Significant benefit = 98,305 -120,724 jobs
e Moderate benefit = 57,155 - 67,462 jobs
e Slight benefit = 36,628 - 37,404 jobs
e Neutral = 17,493 — 27,424 jobs

Issues /

Limitations
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EC3: Analysis Results (Economic Competitiveness)

Number of Jobs quantitative
corridor corridor description Served in 2035 measure assessment
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EC4: Rebuilding Potential

Description This is a quantitative analysis to measure the total area of vacant and rebuildable lands in a
corridor study area. Corridors that serve areas identified by Metro as having high volumes of
vacant and rebuildable lands would be favored.

Data Sources This analysis was based on the shapefiles previously created by Metro. This is defined as: “lands
appearing unimproved on aerial photography, without regard to developability and accessibility.
On partially developed parcels, only undeveloped areas 1/2 acre or larger are included.

Methodology A geographic information systems (GIS) was used to calculate the total area of vacant and
rebuildable land that intersects (falls within partially or totally) a half mile buffer of all corridors.
The following steps were conducted for all corridors:

o Create half mile buffers around corridors

o Clip all vacant and rebuildable land using a half mile buffer

e Calculate the area of the clipped vacant and rebuildable polygons

e Sum the areas to calculate a total vacant and rebuildable land area in each corridor buffer
(overlap was allowed as each corridor is evaluated discretely)

Ranking Qualitative scores were chosen based on a natural breaks method. The natural breaks method

Methodology divides data into categories based on the natural groups in the data distribution. It uses a
statistical formula (Jenk's optimization) that calculates groupings of data values based on the top
four deltas between each adjacently sorted corridor.

e Significant benefit = 3,204 - 3,372 Acres
e Moderate benefit = 1,032 - 2,049 Acres
e Slight benefit = 610 - 962 Acres
e Neutral = 267 - 470 Acres
Issues Metro's Vacant Land Definitions:
Limitations e Every tax lot is determined to be vacant, partially vacant, or developed.

e Vacant tax lots are those that have no building, improvements or identifiable land use.

e Developed lots must have improvements and specific land uses. For example, a paved
parking lot is developed but an unpaved lot where trucks are parked is vacant.

e Lots under site development are only considered developed if structure activity is evident. For
example, earthwork and grading are considered vacant but buildings under construction
(foundation or more) are considered developed.

e If adeveloped tax lot has 1/2 acre (20,000-sg. ft.) or greater portion that is vacant, the lot is
considered to be partially vacant and partially developed. A polygon is delineated around the
occupied portion, which includes buildings, landscaped yards, etc. The remaining portion
(greater than 1/2 acre) is coded vacant (vac = 1).

e Parks and open spaces are treated as developed.

e During the assessment of each tax lot, no consideration is given to constrained land,
suitability for building, or to redevelopment potential.
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EC4: Analysis Results (Rebuilding Potential)

Rebuildable Land Quantitative
Corridor Corridor Description (Acres) Measure Assessment

L
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D1: Feasibility of Construction (Capital Costs
for Exclusive and Non-Exclusive ROW)

D2: Capital Cost Per Mile (Capital Costs for
Exclusive and Non-Exclusive ROW)

Description

These two criteria provide a quantitative assessment of corridor capital costs to construct a new
LRT line or to upgrade an existing facility to LRT. Two capital cost estimates were developed: a
cost that assumes the alignment will be constructed solely in new right-of-way and a cost that
assumes that the line will use existing right-of-way (to the extent possible). All corridor costs
include an estimate of maintenance and vehicle costs required to operate LRT in the corridor as
well as costs to construct stations.

Costs per mile are calculated to normalize overall capital cost based on length of the corridor.

All costs are in 2009 dollars.

Data Sources

Actual construction costs from TriMet using South Corridor (I-205) as a basis and adjustments as
necessary. Tunnel and elevated costs based on cost per mile estimates from other comparable
projects around the country.

Methodology

Cost estimates were developed using the following steps:

Step 1: Identify valuation scenarios
Nine possible “valuation scenarios” were developed by evaluating all corridors to be evaluated.
For each scenario, a high-level cost per mile was developed using recent data primarily from
TriMet and from other recently completed LRT projects. These valuation scenarios include:;
A. In-street median
B. New ROW adjacent to existing streets
C. New ROW retained fill adjacent to existing streets
D. Aerial guideway
E. Tunnel
F. Abandoned rail ROW
G. Existing rail ROW
H. Existing rail ROW in cut
J. LRT in existing freeway median

Step 2: Assign valuation scenarios to corridors and corridor segments.

Each corridor was first examined through either aerial photographs or on-site visits. The
consultant worked directly with TriMet to assign valuation scenarios to each segment of the
corridor. The total mileage was calculated for each valuation scenario type and a total capital cost
was calculated.

Step 3: Estimate vehicle and maintenance costs.
Based on an estimate of 2 vehicles per mile and $1.5 million per vehicle, an estimate of vehicle
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and maintenance costs per mile was applied to the total capital cost per corridor.

Ranking The corridors were ranked by looking at natural breaks in the data:
Methodology Assessment Quantitative Measure Cost ($ Millions)
Neutral 0 $496 - $1,070
Slightly adverse -1 $1,070 - $1,743
Moderately adverse -2 $1,743 - $2,314
Significantly adverse 3 $2,314 - $3,057
Issues / These are very high level cost estimates and were developed prior to any facility design or
Limitations alignment selection. They should be considered only rough order-of-magnitude estimates and are

to be used only as a comparative tool.
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D1: Analysis Results (Capital Costs)
Additional Right-of-Way (ROW) Required

Total Costs

Cost Per Mile

Total Capital
Costs

Quantitative

Vehicle &
Capital Costs Maint.
Corridor Corridor Description Miles (SMm) Facility (SM)

($M)

Measure

Assessment

Corridor Cost per
Mile
($m)

Quantitative

Measure Assessment
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D2: Analysis Results (Capital Costs)
Use Existing Right-of-Way (Minimize use of additional ROW 1)

Total Costs

Cost Per Mile

Capital Costs

Corridor Corridor Description Miles

($M)

Vehicle &
Maint.

Total Capital
Costs

Facility ($M)

($M)

(1) Where it would not be possible to utilize the existing ROW for a segment of the corridor, the cost of the additional ROW option was used for that segment . These segments are identified by a “-"
(2) For corridor 34 (and thereby the portion of 29 which overlaps with 34), use of existing ROW assumes that there is no active freight rail use of the WES corridor

Quantitative
Measure

Assessment

Corridor Cost per
Mile
($m)

in the Existing ROW column of the “Description of Sections” table that follows

Quantitative

Measure Assessment
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High Capacity Transit ¢ Detailed Corridor Evaluation
METRO
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High Capacity Transit e Detailed Corridor Evaluation

METRO

D1/D2: Description of Sections Used for Capital Costing

Description Cross
Sections
Additional | Existing

Corridor or Segment Description ROW ROW

Corridor | Section
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High Capacity Transit e Detailed Corridor Evaluation
METRO

Description Cross
Sections

Additional | Existing

ROW ROW

Corridor | Section Corridor or Segment Description
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High Capacity Transit e Detailed Corridor Evaluation

METRO
Description Cross
Sections
Additional | Existing
Corridor | Section Corridor or Segment Description ROW ROW
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Section A

EXISTING STREET

£ LANE DIRECTION + TURNING LANE

=t LANE + TURNING |l LAT

1= 1 LANE & TURNING

=2 LANESJE' TURNING

LAT |

LAT

2= 2 LAFI'ES”I{"" TURNING

.
I
|

E e ra i
f A |
‘ |
I

@ IN-STREET MEDIAN

A-1 OR A-2

Section A

Assumptions

Al
A2

2 -lane
4 - lane

118,000,000 per mile
123,000,000 per mile *

Original Interstate was 4 lanes converted to LRT + 2 lanes and left turns at major intersections
LRT was a combination of paved and ballasted trackage

04% escalation 2009 $ Miles 2009 $ / Mile
LS 10AB w/mods 91,888,494 136.0% 124,965,607 4.25 29,403,672
TES/OCS 9,972,100 136.0% 13,561,758 5.75 2,358,567
Signals 13,653,453 136.0% 18,568,288 5.75 3,229,268
Comm 13,206,685 136.0% 17,960,697 5.75 3,123,599
Stations (8) 5,835,000 136.0% 7,935,426 4.25 1,867,159
Fare collection 1,542,710 136.0% 2,098,040 5.3 395,857
Track Materials 4,332,417 136.0% 5,891,958 5.75 1,024,688
Insurance 4,009,592 136.0% 5,452,925 5.75 948,335
ROW/Real Estate 11,094,800 136.0% 15,088,597 5.75 2,624,104
+ Interim Financing 28,000,000
Startup 6,047,808 136.0% 8,224,838 5.75 1,430,407
E&A (adjusted) 116,270,935 136.0% 158,124,998 5.75 27,500,000
Contingency (adjusted) 69,463,499 136.0% 94,468,283 5.75 16,429,267
347,317,493 472,341,414 118,334,921
These are "finished costs" - contingency was origninally at 10.6% of total 36,930,700

* 4-lanes version assumes addition of 15' per direction for pavement, additional ROW, financing, E&A

+ Interim Financing figures based on current Portland to Milwaukie requirements

NOTE: not included are vehicles or maintenance facility costs
Fare collection based on 8 stations in LS 10AB & 2 in LS 10C

avg cost / mile

350,000,000

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

HCT Segment Workups - Matrix - HNTB_030609.xIs



Section B

Section B

LAT WEW ROW D EXISTING STREET
rli= BUILGTNG TAKE
123= CLEAR
LAT AT |
|
I
]
E iallar i e T i Y il
S ———|—— T gy J

NEW ROW ADJACENT TQ EXISTING STREETS

8-1 OR 8-2

B1 - Building take
B2 - clear (open)

146,000,000 per mile
113,000,000 per mile

Assumptions - South Corridor, 1-205 used as model account "hwy" adjacent to new LRT ROW, without bridges or retaining wall
pricing included

B1 assumes ROW cost, building demo, relocation costs & impacts. Could be ballasted or paved track

B2 assumes ROW cost - but not buildings to demo or business relocations. Same track assumptions

no retaining fill, retaining walls or aerial structures (bridges)

ROW values - see assumptions below add based on a % basis

06 $ escalation 2009 $ Miles 2009 $/ Mile
1-205 w/mods 83,421,538 114.4% 95,442,081 6.5 14,683,397
Stations (8) 10,115,186 114.4% 11,572,724 6.5 1,780,419
P&R Structure (630) 15,525,795 114.4% 17,762,969 6.5 2,732,764
Roadway allowance 5,681,351 114.4% 6,500,000 6.5 1,000,000
TES/OCS 13,439,526 114.4% 15,376,081 6.5 2,365,551
Signals 12,986,643 114.4% 14,857,940 6.5 2,285,837
Comm 8,583,118 114.4% 9,819,894 6.5 1,510,753
Fare collection 1,166,826 114.4% 1,334,959 6.5 205,378
Track Materials 6,371,211 114.4% 7,289,264 6.5 1,121,425
Insurance 5,902,440 114.4% 6,752,946 6.5 1,038,915
ROW/Real Estate 30,000,000
Interim Financing 28,000,000
Startup 8,000,000 114.4% 9,152,752 6.5 1,408,116
E&A (adjusted) 156,237,165 114.4% 178,750,003 6.5 27,500,000
Contingency (adjusted to 25%) 81,857,700 114.4% 93,652,903 6.5 14,408,139

409,288,499 468,264,517 130,040,694 avg cost/ mile

Existing roadway may or may not need improvements due to LRT - an allowance of $1 mil / mile Included
Interim Financing figures based on current Portland to Milwaukie requirements

NOTE: not included are vehicles or maintenance facility costs

Fare collection based on 2 per station - stations assumed at ? Intervals

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

ROW assumptions

B1 = use 50" average width (takes) needed ROW min @ 34' $8750 / Running RF (50" x $175) 46,200,000
assumes only 1 side of existing street ROW needed (this could vary widely if adjacent properties are 100' lots instead of 50

B2 = use 50" average width (takes) needed ROW min @ 34' $2500 / Running RF (50" x $50) 13,200,000
assumes only 1 side of existing street ROW needed

(see ROW assumptions in ROW Values workbook)

HCT Segment Workups - Matrix - HNTB_030609.xls
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Section C

LAT MEW Ao EX[STJNBI\JSTREE.F

NEW ROW RETAINED FILL
ADJACENT TO EXISTING STREETS

g Lid
C2 - clear (open) 120,000,000 per mile

Assumptions - South Corridor, 1-205 used as model account "hwy" adjacent to new LRT ROW, with bridges and retaining wall
pricing included
Assumes ROW cost, building demo, relocation costs & impacts. Could be ballasted or paved track

06 $ escalation 2009 $ Miles 2009 $ / Mile

1-205 w/mods 115,664,385 114.4% 132,330,929 6.5 20,358,604 Includes retaining fill, retaining walls and aerial structures (bridges) based on 1-205 costs

Stations (8) 10,115,186 114.4% 11,572,724 6.5 1,780,419

P&R Structure (630) 15,525,795 114.4% 17,762,969 6.5 2,732,764

Roadway allowance 5,681,351 114.4% 6,500,000 6.5 1,000,000

TES/OCS 13,439,526 114.4% 15,376,081 6.5 2,365,551

Signals 12,986,643 114.4% 14,857,940 6.5 2,285,837

Comm 8,583,118 114.4% 9,819,894 6.5 1,510,753

Fare collection 1,166,826 114.4% 1,334,959 6.5 205,378

Track Materials 6,371,211 114.4% 7,289,264 6.5 1,121,425

Insurance 5,902,440 114.4% 6,752,946 6.5 1,038,915

ROW/Real Estate 30,000,000 ROW values - see assumptions below
+ Interim Financing 28,000,000

Startup 8,000,000 114.4% 9,152,752 6.5 1,408,116

E&A (adjusted) 156,237,165 114.4% 178,750,003 6.5 27,500,000

Contingency (adjusted to 25%) 89,918,412 114.4% 102,875,115 6.5 15,826,941

449,592,058 514,375,576 137,134,704 avg cost/ mile

Existing roadway may or may not need improvements due to LRT - an allowance of $1 mil / mile Included
Interim Financing figures based on current Portland to Milwaukie requirements

NOTE: not included are vehicles or maintenance facility costs

Fare collection based on 2 per station - stations assumed at ? Intervals

+

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

ROW assumptions

B1 = use 50' average width (takes) needed ROW min @ 34' $8750 / Running RF (50" x $175) 46,200,000
assumes only 1 side of existing street ROW needed (this could vary widely if adjacent properties are 100' lots instead of 50" 29,700,000
B2 = use 50' average width (takes) needed ROW min @ 34' $2500 / Running RF (50" x $50) 13,200,000

assumes only 1 side of existing street ROW needed
(see ROW assumptions in ROW Values workbook)
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Section D

@ AERTAL GUIDFWAY

D1 - Building take
D2 - clear (open)

167,000,000 per mile
161,000,000 per mile

Cost / Mile

Aerial Structure 56,000,000
Stations (0) -
P&R Structure (0) -
Roadway allowance -
TES/OCS 3,750,000
Signals 2,750,000
Comm 1,350,000
Fare collection -
Track Materials 5,400,000
Insurance 1,000,000
ROW/Real Estate 3,960,000 ROW values - see assumptions below
Interim Financing 28,000,000
Startup 1,400,000
E&A 27,500,000
Contingency (adjusted to 25%) 32,750,000

163,860,000 avg cost/ mile

NOTE: not included are vehicles or maintenance facility costs
No fare collection or station costs are included

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

ROW assumptions NOTE: Assumes no builidings demo'd - just "overflown"

B1 = use 50" average width (takes) needed ROW min @ 34' $8750 / Running RF (50" x $175) 46,200,000 0.15 6,930,000
assumes only 1 side of existing street ROW needed (this could vary widely if adjacent properties are 100’ lots instead of 50

B2 = use 50" average width (takes) needed ROW min @ 34' $1250 / Running RF (50’ x $25) 6,600,000 0.15 990,000
assumes only 1 side of existing street ROW needed

(see ROW assumptions in ROW Values workbook)
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Section E

(E) TUNNEL

Note: could be Cut & Cover, Drill & Blast, Bored

E - Building above 223,000,000 per mile
E - clear (open) 220,000,000 per mile
96 $ escalation 2009 $ Miles
TBM/Drill-Blast LS 5 187,000,000 159.3% 297,975,883 3
TES/OCS
Signals
Comm
Track Materials
Insurance

Section E

5%

ROW/Real Estate

Interim Financing

Startup

E&A

Contingency (adjusted to 25%)

2009 $/ Mile
99,325,294
3,750,000
2,750,000
1,350,000
5,400,000
1,000,000
1,320,000
28,000,000
1,400,000
33,000,000
44,323,824

221,619,117 avg cost/ mile

NOTE: not included are vehicles or maintenance facility costs

No fare collection or station costs are included

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

ROW assumptions

B1 = use 50" average width (takes) needed ROW min ¢ $8750/ Running RF (50" x $175) 46,200,000 0.05 2,310,000
assumes only 1 side of existing street ROW needed (this could vary widely if adjacent properties are 100’ lots instead of 50
B2 = use 50" average width (takes) needed ROW min ¢ $1250 / Running RF (50" x $25) 6,600,000 0.05 330,000

assumes only 1 side of existing street ROW needed
(see ROW assumptions in ROW Values workbook)
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Section E-1

(E) TunNEL

TBM/Drill-Blast

Section E-1

5%

Note: could be Cut & Cover, Drill & Blast, Bored "AORTA"

E1 - Building above 628,000,000 per mile
E1 - clear (open) 626,000,000 per mile
2003 $ escalation 2009 $ Miles

URS $ AP HHE 136.1%  #HHH#HHHHHIH 3.6
TES/OCS
Signals
Comm
Track Materials
Insurance
ROWY/Real Estate
Interim Financing
Startup
E&A
Contingency (adjusted to 25%)

SUBWAY UNDER CBD

2009 $/ Mile
423,514,022
3,750,000
2,750,000
1,350,000
5,400,000
1,000,000
2,310,000 -
28,000,000
1,400,000
33,000,000
125,371,000

627,845,021 avg cost/ mile

NOTE: not included are vehicles or maintenance facility costs

No fare collection or station costs are included

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

ROW assumptions

B1 = use 50" average width (takes) needed ROW min ¢ $8750/ Running RF (50" x $175) 46,200,000 0.05 2,310,000
assumes only 1 side of existing street ROW needed (this could vary widely if adjacent properties are 100’ lots instead of 50
B2 = use 50' average width (takes) needed ROW min ¢ $1250 / Running RF (50" x $25) 6,600,000 0.05 330,000

assumes only 1 side of existing street ROW needed
(see ROW assumptions in ROW Values workbook)
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Section F

@ ASANDAGNED RASL ROW

TZ - CTCTr (UpPTTTy TOU, 000,000 PCT TTIe

Assumptions - South Corridor, I-205 used as model account "hwy" adjacent to new LRT ROW, without bridges or retaining wall
B1 assumes ROW cost, building demo, relocation costs & impacts. Could be ballasted or paved track
B2 assumes ROW cost - but not buildings to demo or business relocations. Same track assumptions

06 $ escalation 2009 $ Miles 2009 $ / Mile
1-205 w/mods 83,421,538 114.4% 95,442,081 6.5 14,683,397 no retaining fill, retaining walls or aerial structures (bridges)
Stations (8) 10,115,186 114.4% 11,572,724 6.5 1,780,419
P&R Structure (630) 15,525,795 114.4% 17,762,969 6.5 2,732,764
Roadway allowance 5,681,351 114.4% 6,500,000 6.5 1,000,000
TES/OCS 13,439,526 114.4% 15,376,081 6.5 2,365,551
Signals 12,986,643 114.4% 14,857,940 6.5 2,285,837
Comm 8,583,118 114.4% 9,819,894 6.5 1,510,753
Fare collection 1,166,826 114.4% 1,334,959 6.5 205,378
Track Materials 6,371,211 114.4% 7,289,264 6.5 1,121,425
Insurance 5,902,440 114.4% 6,752,946 6.5 1,038,915
ROW/Real Estate 30,000,000 ROW values - see assumptions below
Interim Financing 28,000,000
Startup 8,000,000 114.4% 9,152,752 6.5 1,408,116
E&A (adjusted) 156,237,165 114.4% 178,750,003 6.5 27,500,000
Contingency (adjusted to 25%) 81,857,700 114.4% 93,652,903 6.5 14,408,139

409,288,499 468,264,517 130,040,694 cost / mile

Existing roadway may or may not need improvements due to LRT - an allowance of $1 mil / mile Included

NOTE: not included are vehicles or maintenance facility costs
Fare collection based on 2 per station - stations assumed at ? Intervals

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

ROW assumptions

B1 = use 50' average width (takes) needed ROW min @ 34" $8750 / Running RF (50" x $175) 46,200,000
assumes only 1 side of existing street ROW needed (this could vary widely if adjacent properties are 100' lots instead of 50' 29,700,000
B2 = use 50' average width (takes) needed ROW min @ 34" $2500 / Running RF (50" x $50) 13,200,000

assumes only 1 side of existing street ROW needed
(see ROW assumptions in ROW Values workbook)
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Section G

CATSTING RAML RGW LA NEW AW

@ EXISTING RAIL ROW

ADDITIGNAL RW FOR LAT

G1 - Building take 146,000,000 per mile
G2 - clear (open) 113,000,000 per mile

Assumptions - South Corridor, I-205 used as model account "hwy" adjacent to new LRT ROW, without bridges or retaining wall
B1 assumes ROW cost, building demo, relocation costs & impacts. Could be ballasted or paved track
B2 assumes ROW cost - but not buildings to demo or business relocations. Same track assumptions

06 $ escalation 2009 $ Miles 2009 $/ Mile
1-205 w/mods 83,421,538 114.4% 95,442,081 6.5 14,683,397 no retaining fill, retaining walls or aerial structures (bridges)
Stations (8) 10,115,186 114.4% 11,572,724 6.5 1,780,419
P&R Structure (630) 15,525,795 114.4% 17,762,969 6.5 2,732,764
Roadway allowance 5,681,351 114.4% 6,500,000 6.5 1,000,000
TES/OCS 13,439,526 114.4% 15,376,081 6.5 2,365,551
Signals 12,986,643 114.4% 14,857,940 6.5 2,285,837
Comm 8,583,118 114.4% 9,819,894 6.5 1,510,753
Fare collection 1,166,826 114.4% 1,334,959 6.5 205,378
Track Materials 6,371,211 114.4% 7,289,264 6.5 1,121,425
Insurance 5,902,440 114.4% 6,752,946 6.5 1,038,915
ROWY/Real Estate 30,000,000 ROW values - see assumptions below
Interim Financing 28,000,000
Startup 8,000,000 114.4% 9,152,752 6.5 1,408,116
E&A (adjusted) HHHHEHE 114.4% 178,750,003 6.5 27,500,000
Contingency (adjusted to 25%) 81,857,700 114.4% 93,652,903 6.5 14,408,139

HHHHEHHEE 468,264,517 130,040,694 cost/ mile

Existing roadway may or may not need improvements due to LRT - an allowance of $1 mil / mile Included

NOTE: not included are vehicles or maintenance facility costs
Fare collection based on 2 per station - stations assumed at ? Intervals

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

ROW assumptions

G1 = use 50' average width (takes) needed ROW min @ 34' $8750 / Running RF (50" x $175) 46,200,000
assumes only 1 side of existing street ROW needed (this could vary widely if adjacent properties are 100' lots instead of 50" 29,700,000
G2 = use 50' average width (takes) needed ROW min @ 34' $2500 / Running RF (50" x $50) 13,200,000

assumes only 1 side of existing street ROW needed
(see ROW assumptions in ROW Values workbook)
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Section H

ENISTING RALL ROW

@ EXNISTING RAJL ROW [N CUT
BETAINED [RT SECTION

FZ - clear (open) T37,000,000 per mie

Assumptions - South Corridor, 1-205 used as model account "hwy" adjacent to new LRT ROW, with bridges and retaining wall pricing
Assumes ROW cost, building demo, relocation costs & impacts. Could be ballasted or paved track

06 $ escalation 2009 $ Miles 2009 $/ Mile

1-205 w/mods 115,664,385 114.4% 132,330,929 6.5 20,358,604 Includes retaining fill, retaining walls and aerial structures (bridges) based on 1-205 cost:
Stations (8) 10,115,186 114.4% 11,572,724 6.5 1,780,419

P&R Structure (630) 15,525,795 114.4% 17,762,969 6.5 2,732,764

Roadway allowance 5,681,351 114.4% 6,500,000 6.5 1,000,000

TES/OCS 13,439,526 114.4% 15,376,081 6.5 2,365,551

Signals 12,986,643 114.4% 14,857,940 6.5 2,285,837

Comm 8,583,118 114.4% 9,819,894 6.5 1,510,753

Fare collection 1,166,826 114.4% 1,334,959 6.5 205,378

Track Materials 6,371,211 114.4% 7,289,264 6.5 1,121,425

Insurance 5,902,440 114.4% 6,752,946 6.5 1,038,915

ROW/Real Estate 30,000,000 ROW values - see assumptions below
Interim Financing 28,000,000

Startup 8,000,000 114.4% 9,152,752 6.5 1,408,116

E&A (adjusted) 156,237,165 114.4% 178,750,003 6.5 27,500,000

Contingency (adjusted to 25%. 89,918,412 114.4% 102,875,115 6.5 15,826,941

449,592,058 514,375,576 137,134,704 cost/ mile

Existing roadway may or may not need improvements due to LRT - an allowance of $1 mil / mile Included

NOTE: not included are vehicles or maintenance facility costs
Fare collection based on 2 per station - stations assumed at ? Intervals

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

ROW assumptions

B1 = use 50" average width (takes) needed ROW min @ 34" $8750 / Running RF (50" x $175) 46,200,000
assumes only 1 side of existing street ROW needed (this could vary widely if adjacent properties are 100' lots instead of 50
B2 = use 50" average width (takes) needed ROW min @ 34" $2500 / Running RF (50" x $50) 13,200,000

assumes only 1 side of existing street ROW needed
(see ROW assumptions in ROW Values workbook)
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Section J

FREEWAY ReMF
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LAT LAT
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8 =

@ LRT TN EXISTING FREEWAY MEDIAN

Assumptions - South Corridor, 1-205 used as model account "hwy" adjacent to new LRT ROW, without bridges or retaining wall pricing
B1 assumes ROW cost, building demo, relocation costs & impacts. Could be ballasted or paved track
B2 assumes ROW cost - but not buildings to demo or business relocations. Same track assumptions

06 $ escalation 2009 $ Miles 2009 $/ Mile

1-205 w/mods 83,421,538 114.4% 95,442,081 6.5 14,683,397 no retaining fill, retaining walls or aerial structures (bridges)
Stations (8) 10,115,186 114.4% 11,572,724 6.5 1,780,419

P&R Structure (630) 15,525,795 114.4% 17,762,969 6.5 2,732,764

Roadway allowance 5,681,351 114.4% 6,500,000 6.5 1,000,000

TES/OCS 13,439,526 114.4% 15,376,081 6.5 2,365,551

Signals 12,986,643 114.4% 14,857,940 6.5 2,285,837

Comm 8,583,118 114.4% 9,819,894 6.5 1,510,753

Fare collection 1,166,826 114.4% 1,334,959 6.5 205,378

Track Materials 6,371,211 114.4% 7,289,264 6.5 1,121,425

Insurance 5,902,440 114.4% 6,752,946 6.5 1,038,915

ROWY/Real Estate 30,000,000 ROW values - see assumptions below
Interim Financing 28,000,000

Startup 8,000,000 114.4% 9,152,752 6.5 1,408,116

E&A (adjusted) 156,237,165 114.4% 178,750,003 6.5 27,500,000

Contingency (adjusted to 25%) 81,857,700 114.4% 93,652,903 6.5 14,408,139

409,288,499 468,264,517 130,040,694 cost/ mile

Existing roadway may or may not need improvements due to LRT - an allowance of $1 mil / mile Included

NOTE: not included are vehicles or maintenance facility costs
Fare collection based on 2 per station - stations assumed at ? Intervals

Per John Griffiths - TM (Mgr RailOps Planning) use 2 vehicles / mile & $1.5mil per veh for the Maintenance Facility

ROW assumptions ODOT is based on adjacent "over the fence" values - pricing averaged

B1 = use 50' average width (takes) needed ROW min @ 34' $8750 / Running RF (50" x $175) 46,200,000

assumes only 1 side of existing street ROW needed (this could vary widely if adjacent properties are 100' lots instead of 50’ 29,700,000
B2 = use 50' average width (takes) needed ROW min @ 34' $2500 / Running RF (50" x $50) 13,200,000

assumes only 1 side of existing street ROW needed
(see ROW assumptions in ROW Values workbook)

Section J HCT Segment Workups - Matrix - HNTB_030609.xIs



High Capacity Transit e« Detailed Corridor Evaluation

METRO

D3: Operating and Maintenance Costs (HCT Line)

Description This is an assessment of the operating and maintenance costs for each corridor.
Data Sources The analysis used the Metro travel demand forecasting model and TriMet cost data for existing
high capacity transit.
Methodology Using data provided by TriMet, the average cost per minute and the average cost per mile for the
current Interstate MAX line were calculated. This line was chosen because, compared to other
TriMet lines in use today, it has headways and other operating characteristics most similar to the
lines modeled in the HCT Study.
The cost per minute and cost per mile values were applied to each modeled HCT line, and the two
results were for each line were averaged produce the projected operating and maintenance cost.
Ranking Costs were ranked based on natural breaks in the data:
Methodology
Neutral - $0 - $3,000,000
Slightly Adverse - $3,000,001 - $7,000,000
Moderately Adverse - $7,000,001 - $10,500,000
Significantly Adverse — more than $10,500,001
Issues / For the HCT System Plan, many of the physical and operating characteristics of the modeled lines
Limitations that affect operating and maintenance costs, such as line routing, station locations, and speeds

were assumed without the level of planning and engineering involved in a project study.

Page 83 ¢ Nelson\Nygaard Consulting Associates Inc.




High Capacity Transit e Detailed Corridor Evaluation
METRO

D3: Analysis Results (Operating Costs — HCT Line)

Annual O&M

Corridor Corridor Description Costs Quantitative Score Assessment
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High Capacity Transit e« Detailed Corridor Evaluation
METRO

D4: Ridership

Description This is a quantitative assessment of daily ridership for the entire corridor.
Data Sources Data was generated from the Regional Travel Demand Model.
Methodology

Ranking Ridership was ranked based on natural breaks in the data:
Methodology

Total daily corridor ridership
e Neutral = 6,976 - 12,024
e Slight Benefit = 12,025 — 19,406
e Moderate Benefit = 19,407 — 30,004
e Significant Benefit = 30,005 - 38,300

Ridership per Revenue Hour
Neutral = 90-189

Slight Benefit = 190-294
Moderate Benefit = 295-397
Significant Benefit = 398-603

Ridership per Revenue Mile
o Neutral =4-7
e Slight Benefit = 8-12
e Moderate Benefit = 13-19
¢ Significant Benefit = 20-26

Change in Corridor Shed Ridership
e Neutral =917 - 3,469
o  Slight Benefit = 3,470-7,781
e Moderate Benefit = 7,782-13,124
o Significant Benefit = 13,125-25,084

Issues /
Limitations
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D4: Analysis Results (Ridership)

Corridor
Change in Corridor Ridership per Corridor
Corridor Daily quantitative Shed Transit quantitative Revenue quantitative Ridership per | quantitative

corridor corridor description Boardings measure assessment Ridership measure assessment Hour measure assessment Revenue Mile measure assessment
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D5: Funding Potential

Description This is an assessment of each corridor's potential to qualify for federal funding under Federal
Transit Administration (FTA) program guidelines. FTA funding of guideway capital investments
requires demonstration of cost-effectiveness of the project. For FTA purposes, cost
effectiveness is determined by comparing the costs, ridership, and travel times of the project to
the costs, ridership, and travel times of a comparable non-HCT mode. This comparable HCT
mode is referred to as the Baseline Alternative.

Data Sources The analysis used Metro travel demand forecasting model outputs produced for other evaluation
criteria, each described elsewhere in Section Ill. These criteria are ridership, capital costs,
operating and maintenance costs, average in-vehicle travel time savings per rider.

Methodology For each corridor, capital costs were annualized using a factor of .07. It was assumed that the
operating and maintenance costs for a Baseline alignment are 25% of the cost of the Build
project.

Ridership was calculated using the Regional Travel Demand Model and adjusted to estimate the
difference between the build alignment and a Baseline alignment

The sum of the capital costs and operating costs were divided by the ridership number to obtain
a cost per user benefit value. These values were then ranked.

The peak-period, average in-vehicle travel time saved per rider was multiplied by the corridor
ridership to obtain a total rider minutes saved value for each corridor. These values were then
ranked.

Finally, the 2 scores for each corridor were combined and that score was used to rank the

corridors.
Ranking Corridors were scored using the following categories:
Methodology
e Significant potential =3
e Moderate potential = 2
e Slight potential = 1
e Neutral =0
e Slight constraint = -1
e Moderate constraint = -2
e Significant constraint = -3
Issues / In a formal FTA study, an alignment developed for the Baseline Alternative would closely
Limitations replicate the route of the Build alignment, and would be thoroughly analyzed for cost estimates

and ridership projections to develop differences to the Build alignment. These differences could
vary significantly between corridors.

In this study, cost differences were estimated using a percentage change that applied to each
corridor, and the No-Build conditions were used as a surrogate for a Baseline Alternative for
ridership and travel times. As a result, cost, ridership, and travel time changes indicate, but
would not replicate the values that would result from a formal FTA study. For some corridors,
the No-Build transit may adequately represent the alignment developed for a Baseline
Alternative. For other corridors, however, the existing No-Build transit would not replicate the
HCT alignment as well as a developed Baseline Alternative. In these cases, this methodology
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may overestimate travel times savings of the Build alignment, resulting in an artificially high
score. Specifically, corridors 13D, 16, 28, and 54 would likely perform worse relative to the other
corridors if formal Baseline alighments were developed. For other corridors, the cost of a
Baseline alignment would be higher than the costs estimated under this methodology, so these
corridors would likely perform better relative to other corridors. An example of this is corridor 28,
in which a Baseline Alternative would have to travel long distances to replicate the service of an
HCT line which would cross the Willamette River between Milwaukie and Lake Oswego.
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D5: Analysis Results (Funding Potential)

Corridor Corridor Description Total Score Assessment
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Supporting Criteria

Description Several additional criteria were evaluated that were not adopted by the Metro Council but were
considered good supporting criteria:

o Sidewalk capital costs necessary for improved pedestrian connectivity
e  Operating costs for supporting bus (still waiting for data)
o  Capital costs for supporting bus (still waiting for data)

Data Sources All data on gaps in the sidewalk network comes from a GIS analysis conducted with Regional
Land Information System (RLIS) data.

Methodology The sidewalk capital costs were calculated based on an assessment of gaps in the sidewalk
network and an estimated cost of $75.00 per foot for construction costs. Two methodologies were
utilized: 1) an estimate of sidewalk deficiencies only within a 2 mile buffer around identified
stations, and 2) an estimate of sidewalk deficiencies within % mile buffer of the entire corridor.

Ranking

Methodology

Issues

Limitations
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Analysis Results — Supporting Criteria
Capital Costs — Sidewalks (Method 1: Modeled station points and half-mile station areas)

Total Street Total Sidewalk Quantitative
Corridor Corridor Description Length Needed Sidewalk Cost Score Assessment
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Capital Costs — Sidewalks (Method 2: Complete Corridor)

Total Street Total Sidewalk Quantitative
Corridor Corridor Description Length Needed Sidewalk Cost Score Assessment
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Section IV: Corridor Maps
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Appendix A: Adopted Evaluation Criteria

The following evaluation criteria were adopted by Metro Council on February 12, 2009.
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COMMUNITY EVALUATION CATEGORY

Criteria

Measure

Role

Method

Supportiveness of existing
local land use and adopted
local transportation plans and
policies

Qualitative scoring based on plan
review

Identification in strategic terms of
consistency or inconsistency with
other proposed plans or policies

Existing LU

Aspirations of local Qualitative scoring based on Local populations may or may not | Rely on Metro Local Aspiration
communities Local Aspirations process wish to trade-off improved transit | Process (reflective of regional
against other potential goals/policies)
investments or may have concerns o
. Criterion to support local
about the impact of HCT on urban . .
. . aspirations process with INDEX
form. Since a high level of local model
commitment is required for
project development,
communities that display strong
commitment to project success
should be acknowledged.
Ridership generators Identification of major activity Ensuring the proposed corridor Evaluate TriMet’s top 30
centers served, e.g. encompasses both current and generators; o-d date from travel

I Hospital & medical centers
I Major retail sites

I Major social service centers
I Colleges / universities

I Major Federal / State
Government offices

I Employers > 500 employees
| Sports sites / venues

future key demand attractors and
generators and meets the
requirements of transit to provide
a service to and from where
people wish to travel.

demand model. Housing not
included as a major activity center,
but is captured via TOI analysis
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COMMUNITY EVALUATION CATEGORY

Criteria

Measure

Role

Method

Support the regional 2040
Growth Concept

1.Central City, Regional Centers,
Industrial areas, Freight and
Passenger Intermodal facilities

2.Employment areas, Town
Centers, Station Communities,
Corridors, Main Streets

3.Inner and Outer Neighborhoods

Rank based on Service to 2040
land use types, consistent with
RTP for service types related to
primary, secondary and other
urban components.

Support Region 2040 land use
designations based on RTP priority
areas

Transportation network
integration - Transit

Identification of full trip benefits
due to integration with transit
transfer centers and interchange
opportunities

Consideration of the network
benefits that can be achieved,
including both physical integration
(i.e. good interchange
opportunities), system integration
(i.e. timetabling connecting
services, through ticketing) and
redundancy

Metro and TriMet to conduct a
similar exercise to the screening
criterion

Transportation network
integration - Roads, use of
ROW

Where roadways may be used for
HCT ROW planned status of ROW
(i.e. are plans in place to use
ROW, including whether the
facility is NHS and/or freight
route.

Help to clarify what is the
function of the facility.

Review of jurisdictional plans.

Transportation network
integration - Ability to avoid
congestion

Consider HCT ability to bypass
congested areas compared to
comparable non-HCT transit in
mixed traffic

Equity

Catchment analysis for social
groups (low income and minority
census tracts) within walking
access (1/4 mile) to a stop

Consideration of those who may
receive greatest benefit from the
transit investment due to
reduction of current barriers to
travel reduced cost of travel.

Detailed HCT Evaluation Framework -DRAFT FOR DISCUSSION
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COMMUNITY EVALUATION CATEGORY

Criteria Measure Role Method
Members of these households are
. . likely transit consumers. Analysis
Analysis of % of households with | . y 4
B . includes: low and very-low
no vehicle available . . . .
income, racial minority, seniors,
disabled people, low car
ownership.
Safety Qualitative, based on adherence | Direct safety impacts due to Selection of corridors that have

to good design standards

design and placement of HCT in
ROW (i.e. physically segregated,
running with general traffic, on-
street stops).

extraordinary conditions that may
present a safety issue (e.g.,
freeway, elevated, trench, etc)

Health (Promote physical
activity)

Comprehensiveness of pedestrian
and cycling network

Increase in average bicycle and
pedestrian mode share

Assess benefits from increased
physical activity caused by greater
pedestrian access to transit and
increased walking and cycling
within the corridor.

Model and spreadsheet analysis

Housing + Transportation
Affordability Index

Analysis of housing and
transportation costs as percent
of total household income.

Indirect measure of areas where
transit demand by assessing the
impact of transportation costs on
housing choices.

Metro

Placemaking/Urban Form

Identification of impacts on
urban composition and public
space function

Potential to enhance land
development; increase mix of land
uses; enhance public spaces

Focus this on an assessment of
vacant and underdeveloped land.
Metro has done work on
developable land in the region.

Transportation efficiency
(Users)

Average travel time benefit per
rider and distribution of benefits
across the line and the system.
This measure will also determine
whether HCT is an effective

The average travel time benefit will
demonstrate the effectiveness of
the option across the system. The
assessment of distribution will
identify the ‘winners and losers’

Detailed HCT Evaluation Framework -DRAFT FOR DISCUSSION
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COMMUNITY EVALUATION CATEGORY

Criteria Measure Role Method
mode compared to non-HCT across the system (e.g. if an
transit through congested areas. extension results in new demand
causing crowding on an existing
section of route).
ENVIRONMENT EVALUATION CATEGORY
Criteria Measure Role Method
Emissions & disturbance Change in VMT and resulting | Impacts on local air pollution, Model
emission levels for CO2 and greenhouse gases and noise.
other harmful pollutants Transportation related environmental
such as NOx and SOx. impacts tend to track closely to VMT,
(Potentially for the full making it a valuable proxy for emissions
project life-cycle) and air quality related measures.
Natural resources Length of alignment Impacts on environmentally sensitive RLIS
impacting identified areas due to land take or proximity to
sensitive habitats and/or major infrastructure.
natural resources
4(f) resources Acres of 4(f) resources Impacts on the amenity value of RLIS

impacted

parkland, schools and other 4(f)
resources.

Detailed HCT Evaluation Framework -DRAFT FOR DISCUSSION
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ECONOMY EVALUATION CATEGORY

Criteria

Measure

Role

Method

Transportation efficiency
(Operator)

Cost per rider

To identify the financial performance of
the day-to-day operations.

Metro/TriMet

Transportation efficiency
(System)

Annualized capital and
operating cost per rider

To identify the overall cost-effectiveness
of the corridor.

Metro/TriMet

Economic competitiveness Change in employment Improved transit and land use will | Metro
catchment increase the labor market’s access to
employment centers and promote re-
development of employment sites.
Rebuildability Vacant and rebuildable Metro

Detailed HCT Evaluation Framework -DRAFT FOR DISCUSSION
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DELIVERABILITY EVALUATION CATEGORY

Criteria

Measure

Role

Method

Feasibility (Construction)

Capital cost

Flag for instances where negative impacts
from construction of the project may be
so great as to outweigh project benefits.

Sketch level engineering

Feasibility (Operations)

Operating cost

Ensure design of the project enables
efficient operations; assess impact of
project on existing system
function/capacity.

Also focus on what impact new
corridor operations would have on
existing lines. TriMet should be
involved in this evaluation.

Ridership

Ridership

Evaluate total ridership, ridership per
revenue hour and revenue mile, system
ridership impact.

Model

Funding potential

Initial assessment of local
and federal funding
opportunities to cover
estimated capital and
operating costs

Most projects will not have funding
sources identified. The intent is to
identify key obstacles to successful
funding or reward any project that has
substantial identified local funding. A
more detailed funding plan will be
required at the project advancement
phase.

Not to focus on existing FTA
program criteria but assessment of
likelihood of receiving federal
funds.

Cost per mile

Capital cost per mile

To act as a comparative tool to measure
corridors of different length.

Detailed HCT Evaluation Framework -DRAFT FOR DISCUSSION
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Appendix B: Values and Evaluation
Criteria Input Summary

Overview

Approximately 55 people have completed a comment form, which was distributed during
community briefings discussing the Regional High Capacity Transit Study and the Build a System
tool. The same questions were distributed using an online form to Think Tank members, members
of Metro’s standing committees on land use and transportation, and the interested parties who
receive materials for Metro’s standing committees.

Respondents
Affiliation Number of respondents
Transportation Policy Advisory Committee (TPAC) member or alternate 10
Metropolitan Technical Advisory Committee (MTAC) member or alternate 14
Joint Policy Advisory Committee on Transportation (JPACT) member or alternate 1
Metropolitan Policy Advisory Committee (MPAC) member or alternate 10
Think Tank member 17
Community member or interested individual 8
Community Briefing Community members 55

Summary of responses to questions

Criteria within the community evaluation category

The table below shows frequency of responses within the community evaluation category.

Very Important | Neutral Not very Not

important important | important
Serves major ridership generators 55 40 13 0 1
Supports existing local land use and local 49 30 19 3 1
transportation plans and policies
Provides opportunities to link to existing 48 41 9 1 1
transit centers or link to existing transit
service
Provides reduced travel times for riders and 48 41 11 1 1
across the system
Supports regional land use plans as 43 37 14 5 3
expressed in the 2040 Growth Concept
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Supports placemaking and efficient urban 43 28 18 5 5
form
Allows transit to bypass traffic near 27 50 20 1 1
congested roadways
Provides opportunity to design transit to be 34 48 14 2 1
safe
Provides HCT access to neighborhoods with 15 44 32 5 2
high proportions of low-income or minority
households
Is embraced by local communities 40 42 13 3 2
Promotes affordable transportation to areas 28 37 29 2 3

where housing and transportation costs
comprise a high percentage of income

Uses existing road right of way for HCT 13 24 45 11 5
service
Promotes physical activity 21 27 38 7 7

Think Tank members said that supporting placemaking and efficient urban form was the most
important criteria, as were supporting the 2040 Growth Concept, supporting local land use and
transportation plans and policies, and serving major ridership generators.

TPAC/MTAC members said that supporting regional land use plans, supporting placemaking
and efficient urban form, providing opportunity to design transit to be safe, and serving major
ridership generators were the most important criteria.

JPACT/MPAC members said that proving HCT access to neighborhoods with high proportions
of low-income or minority households, supporting regional land use plans, are embraced by local
communities, and providing reduced travel times for riders and across the system were the most
important criteria.

Community Briefing attendees said that serving major ridership generators, providing
opportunities to link to existing transit centers or link to existing transit service, providing reduced
travel times for riders and across the system, supporting existing local land use and local
transportation plans and policies, and those that are embraced by local communities were the most
important criteria.

Interested community members (who receive Metro Committee meeting materials) said that
serving major ridership generators, allowing transit to bypass traffic near congested roadways, and
proving reduced travel times for riders and across the system were the most important criteria.

Criteria within the environmental evaluation category

The table below shows frequency of responses within the environmental evaluation category.
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. Very Important | Neutral .Not very | Not
important important | important
Minimizes impacts to natural resources 50 33 8 2 4
Reduces greenhouse gas pollutants 47 38 7 2 4
Minimizes impact to parklands and schools 31 41 17 5 2

Think Tank members said that reducing greenhouse gas and minimizing impacts to natural
resources were the most important criteria.

TPAC/MTAC members said that reducing greenhouse gas and minimizing impacts to parklands
and schools were the most important criteria.

JPACT/MPAC members said that minimizing impacts to natural resources, parklands and
schools were the most important criteria.

Community Briefing attendees said that minimizing impacts to natural resources were the most
important criteria.

Criteria within the economic evaluation category

The table below shows frequency of responses within the economic evaluation category.

Very Important | Neutral Not very Not

important important | important
Maximizes cost-effectiveness based on the 48 43 4 2 0
number of riders, operating costs and capital
costs
Provides high capacity transit service to 38 54 6 0 0
employment areas
Provides high capacity transit services near 16 36 31 10 4
vacant land or land suitable for
redevelopment

Think Tank members said that maximizing cost-effectiveness based on the number of riders,
operating costs and capital costs was very important, while total number of jobs served with high
capacity transit and providing high capacity transit service near vacant land or properties that
could be rebuilt were the most important criteria.

TPAC/MTAC members said that maximizing cost-effectiveness based on the number of riders,
operating costs and capital costs and providing high capacity transit service to employment areas
were the most important criteria.

JPACT/MPAC members said that maximizing cost-effectiveness based on the number of riders,
operating costs and capital costs and providing high capacity transit service to employment areas
were the most important criteria.
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Community Briefing attendees said that maximizing cost-effectiveness based on the number of
riders, operating costs and capital costs and providing high capacity transit service to employment
areas were the most important criteria.

Interested community members (who receive Metro Committee meeting materials) said that
maximizing cost-effectiveness based on the number of riders, operating costs and capital costs was
the most important criteria.

Criteria within the deliverability evaluation category

The table below shows frequency of responses within the deliverability evaluation category.

Very Important | Neutral Not very Not
important important | important

Total ridership 51 33 10 0 1
Total capital (construction) cost 25 48 19 2 1
Capital (construction) cost per mile 26 41 26 1 1
Funding potential considering all possible 35 40 19 1 1
funding sources

Total operating cost 30 31 16 1 0

Think Tank members said that total capital and operating cost and capital cost per mile, and total
ridership were the most important criteria.

TPAC/MTAC members said that total capital and operating cost and capital cost per mile were
the most important criteria.

JPACT/MPAC members said that total ridership, capital cost per mile, and funding potential
considering all possible funding sources were the most important criteria.

Community Briefing attendees said that total capital cost, operating cost and ridership were the
most important criteria.

Interested community members (who receive Metro Committee meeting materials) said that
total operating cost and capital cost per mile were the most important criteria.

Overall top criteria
Think Tank Members said that the top five criteria were:

TPAC/MTAC members said that the top five criteria were:
e Total operating cost
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Supports regional land us plans

Serves major ridership generators

Minimizes impacts to parklands and schools

Provides high capacity transit service to employment areas
Total capital cost

JPACT/MPAC members said that the top five criteria were:

Provides opportunities to link to existing transit centers or link to existing transit services
Support existing local land use and local transportation plans and policies

Supports regional land use plans

Provides reduced travel times for riders and across the system

Maximizes cost-effectiveness based on the number of riders, operating costs, and capital costs
Provides high capacity transit service to employment areas

Total ridership

Funding potential considering all possible funding sources

Capital cost per mile

Interested community members (who receive Metro Committee meeting materials) said that the
top five criteria were:

Total capital cost

Total operating cost

Capital cost per mile

Maximizes cost-effectiveness based on the number of riders, operating costs, and capital costs
Serves major ridership generators

Community Briefing attendees said that the top five criteria were:

Serves major ridership generators

Provides opportunities to link to existing transit centers or link to existing transit service
Provides reduced travel times for riders and across the system

Minimizes impacts to natural resources

Reduces greenhouse gas pollutants
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