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TO: Readers of the CRC Technical Reports
FROM: CRC Project Team
SUBJECT: Differences between CRC DEIS and Technical Reports

The 1-5 Columbia River Crossing (CRC) Draft Environmental Impact Statement (DEIS) presents
information summarized from numerous technical documents. Most of these documents are discipline-
specific technical reports (e.g., archeology, noise and vibration, navigation, etc.). These reports include a
detailed explanation of the data gathering and analytical methods used by each discipline team. The
methodologies were reviewed by federal, state and local agencies before analysis began. The technical
reports are longer and more detailed than the DEIS and should be referred to for information beyond
that which is presented in the DEIS. For example, findings summarized in the DEIS are supported by
analysis in the technical reports and their appendices.

The DEIS organizes the range of alternatives differently than the technical reports. Although the
information contained in the DEIS was derived from the analyses documented in the technical reports,
this information is organized differently in the DEIS than in the reports. The following explains these
differences. The following details the significant differences between how alternatives are described,
terminology, and how impacts are organized in the DEIS and in most technical reports so that readers of
the DEIS can understand where to look for information in the technical reports. Some technical reports
do not exhibit all these differences from the DEIS.

Difference #1: Description of Alternatives

The first difference readers of the technical reports are likely to discover is that the full alternatives are
packaged differently than in the DEIS. The primary difference is that the DEIS includes all four transit
terminus options (Kiggins Bowl, Lincoln, Clark College Minimum Operable Segment (MOS), and Mill Plain
MOS) with each build alternative. In contrast, the alternatives in the technical reports assume a single
transit terminus:

e Alternatives 2 and 3 both include the Kiggins Bowl terminus
e Alternatives 4 and 5 both include the Lincoln terminus

In the technical reports, the Clark College MOS and Mill Plain MOS are evaluated and discussed from the
standpoint of how they would differ from the full-length Kiggins Bowl and Lincoln terminus options.

Difference #2: Terminology

Several elements of the project alternatives are described using different terms in the DEIS than in the
technical reports. The following table shows the major differences in terminology.

DEIS terms Technical report terms
Kiggins Bowl terminus I-5 alignment

Lincoln terminus Vancouver alignment
Efficient transit operations Standard transit operations

Increased transit operations  Enhanced transit operations
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DIFFERENCES BETWEEN CRC DEIS AND TECHNICAL REPORTS

Difference #3: Analysis of Alternatives

The most significant difference between most of the technical reports and the DEIS is how each
structures its discussion of impacts of the alternatives. Both the reports and the DEIS introduce long-term
effects of the full alternatives first. However, the technical reports then discuss “segment-level options,”
“other project elements,” and “system-level choices.” The technical reports used segment-level analyses
to focus on specific and consistent geographic regions. This enabled a robust analysis of the choices on
Hayden lIsland, in downtown Vancouver, etc. The system-level analysis allowed for a comparative
evaluation of major project components (replacement versus supplemental bridge, light rail versus bus
rapid transit, etc). The key findings of these analyses are summarized in the DEIS; they are simply
organized in only two general areas: impacts by each full alternative, and impacts of the individual
“components” that comprise the alternatives (e.g. transit mode).

Difference #4: Updates

The draft technical reports were largely completed in late 2007. Some data in these reports have been
updated since then and are reflected in the DEIS. However, not all changes have been incorporated into
the technical reports. The DEIS reflects more recent public and agency input than is included in the
technical reports. Some of the options and potential mitigation measures developed after the technical
reports were drafted are included in the DEIS, but not in the technical reports. For example, Chapter 5 of
the DEIS (Section 4(f) evaluation) includes a range of potential “minimization measures” that are being
considered to reduce impacts to historic and public park and recreation resources. These are generally
not included in the technical reports. Also, impacts related to the stacked transit/highway bridge (STHB)
design for the replacement river crossing are not discussed in the individual technical reports, but are
consolidated into a single technical memorandum.
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Title VI

The Columbia River Crossing project team ensures full compliance with Title VI
of the Civil Rights Act of 1964 by prohibiting discrimination against any person on
the basis of race, color, national origin or sex in the provision of benefits and
services resulting from its federally assisted programs and activities.

Americans with Disabilities Act (ADA) Information

If you would like copies of this document in an alternative format, please call the
Columbia River Crossing project office at (360) 737-2726 or (503) 256-2726.
Persons who are deaf or hard of hearing may contact CRC using
Telecommunications Relay Service by dialing 7-1-1.

¢, Habla usted espafiol? La informacion en esta publicacion se puede traducir
para usted. Para solicitar los servicios de traduccién favor de llamar al
(503) 731-3490.
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1. Executive Summary

1.1 Introduction

The Columbia River Crossing (CRC) Transit Technical Report provides technical detail and
background about transit alternatives analyzed for the CRC project in support of developing the
Draft Environmental Impact Statement (DEIS). Further, the Transit Technical Report provides a
summary of the impact that the alternatives under consideration would have on transit operations
in the project study area. The Transit Technical Report has the following organization: the
Executive Summary (Chapter 1) is a holistic overview of the CRC project, Chapter 2, Methods,
defines the project boundaries and the process of how the project guidelines were established and
methods for gathering data. Chapter 3, Coordination, describes the project sponsors and the other
local agencies and stakeholder groups who are involved in outreach efforts. Chapter 4 describes
the affected environment; this includes the affected transit agencies and the existing bi-state
transportation and transit conditions. Chapter 5 describes the long-term transit effects of the CRC
project; this chapter presents the results of the forecast modeling and analysis performed for the
DEIS. In detail, it describes how each project component would perform in the year 2030
transportation climate. Chapter 6 discusses the potential temporary effects to transit from project
construction and Chapter 7 discusses potential mitigation measures that could be implemented to
address the temporary construction effects.

1.2 Project Definition

The CRC project seeks to identify solutions to the transportation problems, defined by the
Washington and Oregon Departments of Transportation (WSDOT and ODOT), in the vicinity of
the I-5 crossing of the Columbia River. In 1998, the state transportation departments formed a bi-
state partnership to study transportation problems and possible solutions over a large stretch of
the I-5 corridor from the Portland metropolitan area through southern Clark County, Washington.
The studies showed that the highest congestion and the most unmet demand occur where I-5
crosses the Columbia River. The recommendations included adding more capacity of over the
Columbia River with a replacement or supplemental bridge and considering high-capacity transit
(HCT) improvements.

In January 2000, a 28-member bi-state committee appointed by the Governors of Oregon and
Washington began the I-5 Transportation and Trade Partnership Task Force. The Task Force
worked with the public and one another to determine what improvements to I-5 should be
studied. The study resulted in a variety of corridor-wide improvement and traffic management
recommendations, which were drafted in January 2002. The final strategic plan in June 2002
called for improvements including new transit and vehicle capacity across the Columbia River in
the I-5 Trade Corridor, with more highway lanes at the crossing and with light rail transit across
the river. These recommendations were subsequently handed over to the CRC project for
intensive analysis. For more information about how the CRC project was defined, please refer to
the Final Definition of Transit Alternatives Report.

Executive Summary
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1.2.1 Study Area

Based on the work completed by the I-5 Partnership, the CRC project focuses on the Bridge
Influence Area, also known as the project area or area of potential impact. As shown in Exhibit
1, this is the area where improvements to transit operations may occur. As depicted, there is a
primary and secondary Area of Potential Impact (API). These areas are defined to help measure
the impact the project would have along the proposed transit guideway, the I-5 corridor and the
four-county Portland-Vancouver metropolitan area.

Exhibit 1. Primary and Secondary Areas of Potential Impact, and Study Area

. [ Primary API Primary and Secondary Area of Potential

“¢" Secondary API Impact, and Study Area
o o ‘. 5 W Study Area Columbia River
I County Line I CROSSING

Analvsis by Anatvst rame: Anatvais Date: 09-May-2007. Piot Date: 09-May-2007; File Name. LKR (34, mid
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1.2.2 Public Transportation Providers

There are two local public transportation providers that currently run separate transit systems
within the study area of the CRC project: C-TRAN, the Clark County Public Transportation
Benefit Authority, serves Clark County; and TriMet serves the Oregon Tri-County service area.
Exhibit 2 summarizes the existing transit operating characteristics of TriMet and C-TRAN. As
detailed, TriMet operates a 44-mile regional light rail transit (LRT) system in addition to local
and express buses. C-TRAN operates local and express buses within their service area. For more
information about the systems provided by each transit agency, refer to Chapter 4.

Exhibit 2. Summary of Existing Transit Operating Characteristics

Characteristic TriMet C-TRAN

Fixed Route Buses 645 130
Vehicles

Light Rail Vehicles 105 N/A

Fixed Route Bus 1,873,568* 231,191*
Annual Revenue Hours

LRT 415,713* N/A

Buses 3 1
Maintenance Facilities

LRT 2 N/A

*Source: 2005 National Transit Database.

Currently, between the two agencies, there are five park and ride lots and four transit centers
within the API. In total, there are 1,972 parking spaces distributed throughout these facilities.
Of the three park and ride lots and two transit centers in Washington, there are a total of
1,368 parking spaces and 14 bus bays. Of the two park and ride lots and two transit centers in
Oregon, there are 604 parking spaces and 12 bus bays. Exhibit 3 illustrates the locations of
existing transit centers and park and rides.
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Exhibit 3. Existing Transit Passenger Facilities used for Bi-State Travel within the I-5

Corridor
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1.2.3 Defining the Transit Markets

Defining the CRC transit markets provided contexts for defining the project alternatives to be
studied. Defining the transit current markets allows the project alternatives to be created to
reflect and respond to travel origins and destinations. To determine the current provision of bi-
state multimodal transportation choices, the transit service provided to target markets in the study
area was analyzed. As shown in Exhibit 4, two key transit markets, Inner Urban Market and the
Suburban Commuter Market, have been identified for bi-state travel across the Columbia River
(see the CRC 2030 Transit Market Analysis):

e Inner Urban Market: Local and intermediate distance trips between downtown
Vancouver and downtown Portland, with destinations in those locations and in North
Portland, Delta Park, Rivergate, Hayden Island, and the inner urban areas in and around
downtown Vancouver.

e Suburban Commuter Market: Long distance trips from Salmon Creek, East Clark
County, and Outer Clark County to destinations in the inner urban market as well as
downtown Portland.

The existing bi-state transit travel market analysis was supported by field observations and
passenger counts on the existing C-TRAN and TriMet service networks in both the I-5 and 1-205
corridors.

In November of 2006 the CRC On-Board Survey reported that there are about 3,300 weekday
daily transit passenger trips across the Columbia River in the I-5 corridor (in both directions).
This total includes approximately 1,400 trips on C-TRAN’s four express bus routes and 1,900
local bus trips. These daily trips result in about 928,000 annual trips on transit over the river.

Currently, the Inner Urban Market carries 64 percent of bi-state transit ridership and the
Suburban Commuter Market constitutes the remaining 36 percent of the total transit travel
market. The total of transit boardings on TriMet and C-TRAN transit systems is about 21 million
annually for 2006 within the Bridge Influence Area.
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Exhibit 4. CRC Transit Travel Markets

Suburban
Commuter
Gre ' 6\_‘
Down
<_ |

Exhibit 5 shows the points of origin of riders who frequently parked at Clark County park and
ride lots and those who were infrequent transit users, based on the 2006 survey. For the Salmon
Creek transit market, which is part of the Suburban Commuter Market, the majority of people
who park in Clark County park and ride lots (such as Salmon Creek and BPA/Ross) travel across
the river on C-TRAN’s express bus routes. For residents of downtown Vancouver, and other
areas within the Inner Urban Market, a greater number of people drive across the Columbia
River, park at the Delta Park or Expo Center park and ride lots and use light rail for their transit
trip. This geographic distribution of trip origins supports the division of the transit markets.

Modeling forecasts have been prepared and analyzed for the 2030 transit travel markets and the
trip origin and destination patterns between 15 districts within the regional study area (seven
districts in Washington and eight in Oregon). Generally, both today and in the 2030 land use
forecasts, Clark County has more housing than employment, which results in a relatively large
number of Clark County residents commuting across the Columbia River to employment in
Portland.
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Exhibit 5. 2006 Observed Clark County Park and Ride Origins for Transit Trips
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1.2.4 CRC Project Values and Screening Criteria

The CRC Task Force adopted the CRC Project Vision and Values; the Values are detailed in
Exhibit 6. The CRC Project Values were defined by seven screening criteria to provide
comprehensive comparisons between system- and segment-level choices evaluated in this report.
The CRC alternatives contain varying segment- and system-level choices, as defined in

Section 1.3 below, to compare how the CRC Project Values would be met with the
implementation of each alternative. Corresponding to the screening criteria, the following
headings are carried throughout this report to allow comparison of the CRC Project Values by
each system- and segment-level choice: Reliability & Travel Time; Accessibility; Ridership &
River Crossings; Mode Split; Transit System Cost; and Local & Regional Support.

Exhibit 6. CRC Project Values, Screening Criteria and Screening Measures

Value

Screening Criteria

Screening Measure

Mobility, Reliability,
Accessibility, Congestion
Reduction and Efficiency

Reduce travel times and delay in the I-5
corridor and within the Bridge Influence Area
for transit modes.

p.m. peak period transit vehicle travel speed in
miles per hour (MPH) from selected corridor
points along I-5.

p.m. peak period transit VHD' from selected
corridor points along I-5.

Total transit vehicles per hour (p.m. peak
direction) over the Columbia River within I-5
corridor.

Improve person throughput of the I-5 Columbia
River Crossing.

Total daily and annual transit trips over the
Columbia River within I-5 corridor.

Peak period/peak direction mode split between
single-occupancy vehicles (SOV), high-
occupancy vehicles (HOV) and transit for I-5.

Modal Choice

Provide for multimodal transportation choices in
the I-5 corridor and within the Bridge Influence
Area.

Percent of households and employment with
access to transit within one quarter-mile of bus
lines and one-half mile of HCT stations.

Improve transit service to target markets in the
I-5 corridor and within the Bridge Influence
Area.

Transit travel times from the seven Clark
County transit markets to the five major transit
markets in Oregon.

Cost Effectiveness and
Financial Resources?

Minimize the cost of construction.

Estimated transit capital costs.

Estimated total capital, operations, and
maintenance costs for each alternative
package (National transit industry performance
measures).

Ensure transportation system maintenance and
operation cost effectiveness.

Total HCT and transit system operating costs
as defined by the Transit Performance
Calculations (annual platform hours®, operating
cost per passenger mile).

Bi-State Cooperation

Support adopted transportation plans.

Transit system and service supports local and
regional transportation plans.

Vehicle hours of delay (cumulative delay of all transit vehicles from traffic)

Refer to the CRC DEIS, Financial Analysis chapter, for more information.

Platform hours is the sum of revenue and deadhead transit service hours. Revenue hours are comprised of running time and layover/recovery time.

Deadhead hours is the time that the vehicles travel when out of revenue service; this includes leaving or returning to the garage or yard facility,
changing routes, and when there is no expectation of carrying revenue passengers.

1-8
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1.3 Description of the Alternatives

The alternatives considered for the CRC Project consist of a diverse range of highway, transit
and other transportation choices. Some of these choices — such as transit mode choice — could
affect transportation performance throughout the bridge influence area or beyond; these are
referred to as “system-level choices.” Segment design options, such as whether to build HCT on
Washington Street versus Washington and Broadway Streets, would have differences that are
focused only on the area immediately surrounding that proposed change and have no measurable
effect on regional impacts or performance.

This report discusses the impacts from the build alternatives, both the system- and segment-level
choices, as well as the impacts of other choices like maintenance facilities and the number of
parking stalls at the park and ride lots. The build alternatives combine system-level and segment-
level choices for highway, transit, pedestrian, and bicycle transportation. They are representative
examples of how project elements may be combined and thus provide a reasonable range of
alternatives for the project. Other combinations of specific elements are possible. Analyzing the
full alternatives provides an understanding of the combined performance and impacts that would
result from multimodal improvements spanning the bridge influence area. Engineering, design,
and service details, such as precise station location, exact roadway widths and park and ride
sizes, as well as transit routing and headways could vary from these descriptions, but the
alignments, coverage, locations, and service concept would be similar. Justification for system-
and segment-level choices that were not considered or were removed from consideration from
the CRC project after preliminary analysis is discussed in the Final Definition of Transit
Alternatives.

Following are brief descriptions of the information being evaluated in this report, which include:
e System-level choices
e Segment-level choices

o Full alternative choices

Exhibit 7 summarizes the structuring of the alternatives by system- and segment-level choices.
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Exhibit 7. System and Segment Level Transit Choices by Alternative

Full-length Alternative Choices

Alternative 2:
Replacement
Crossing with

Alternative 3:
Replacement
Crossing with

Alternative 4:
Supplemental

Crossing with BRT,

Increased Transit

Alternative 5:
Supplemental
Crossing with
LRT, Increased

.1 Alternative 1: BRT and I-5 LRT and I-5 System and I-5 Transit System,
Level Choice No-Build Standard Toll Standard Toll Higher Toll and I-5 Higher Toll
HCT Mode None BRT LRT BRT LRT
Level of Transit Service Existing Efficient Efficient Increased Increased
Toll Rate? None Standard Rate Standard Rate® Higher Rate Higher Rate
System
Kiggins Bowl/Lincoln Kiggins Bowl/Lincoln
Park-and-Ride/Mil Park-and-Ride/Mil Kiggins Bowl/Lincoln Kiggins Bowl/Lincoln
Location of Northern Terminus N/A Plain District Transit Plain District Transit ggark and Ride ggark and Ride
Center/Clark College Center/Clark College
Park-and-Ride Park-and-Ride
Replacement or Replacement or
Segment Al . Stacked Stacked
River C‘r055/'/7g4 Existing Transit/Highway Transit/Highway Supplemental Supplemental
Bridge Bridge
Segment Al
9 . . . N/A Hayden Island Hayden Island Hayden Island Hayden Island
Bridge Cr ossing Transit Adjacent/Offset Adjacent/Offset Adjacent/Offset Adjacent/Offset
Alignment
Segment
Segment A2 Two-Way on Two-Way on Two-Way on Two-Way on
. N/A Washington or Washington or Washington or Couplet Washington or
Two-way or COUP/E{ Transit Couplet on Broadway  Couplet on Broadway on Broadway and Couplet on Broadway
Alignment and Washington and Washington Washington and Washington
Segment B N/A Vancouver/I-5 Vancouver/I-5 Vancouver Vancouver

Northern Transit Alignment

Modeling software used to assess each alternative’s performance does not distinguish between smaller details, such as most segment-level transit choices.

In addition to standard and high toll rates, this report evaluates options that would toll only the I-5 river crossing and options that would toll both the I-5 and the 1-205 crossings.

3 Alternative 3 was evaluated with the standard rate, but was also tested with three different tolling scenarios: non-tolling, standard toll I-5, high toll I-5, and standard toll I-5 and 1-205. For more information on
the tolling methodology see the Traffic Technical Report.

4 ) - e . . . . ) ) .
River Crossing is reported and analyzed within this Transit Technical Report as a segment-level choice because of the limited effect this choice has upon the transit performance.

1-10
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1.3.1 System-Level Choices

System-level choices have a potentially broad influence on the magnitude and type of benefits
and impacts produced by this project. These choices may affect transportation operations
throughout the defined CRC project area; in addition they could affect regional transportation
and other elements outside the project corridor. The system-level choices are defined below and
include:

o High-capacity transit (HCT) mode (bus rapid transit or light rail transit);
e Levels of transit operation (Efficient or Increased);
e Toll rate (no toll, I-5 only, I-5 and I-205, standard toll, higher toll); and

e Location of northern terminus.

1.3.1.1 High-Capacity Transit

Two types of HCT are being considered: bus rapid transit (BRT) and light rail transit (LRT).
Both BRT and LRT would operate in an exclusive right-of-way through the project area, and are
being evaluated for the same alignments and station locations. Both HCT modes have multiple
alignment options and station locations that are segment-level choices and are discussed within
Section 1.3.2.

o BRT (Alternatives 2 and 4). In general, the BRT guideway would extend from the
existing Expo Center Transit Station in North Portland into Vancouver, terminating at,
depending on the Vancouver or I-5 alignment, Kiggins Bowl or a new Lincoln Park and
Ride located at the existing WSDOT maintenance facility at 40th Street and Main Street.
Forty-foot and 60-foot articulated buses, depending on alternative, would operate in
exclusive lanes, called the guideway, separated from other traffic. Crossing the Columbia
River on a new bridge, the BRT guideway right-of-way width would be about 35 feet to
accommodate transit vehicles operating in both directions, as well as a lane for potential
break-downs. The right-of-way width along the remainder of the guideway in each
direction would be about 33 feet, the same as LRT.

e LRT (Alternatives 3 and 5). In general, the LRT guideway would extend the existing
MAX LRT Yellow line that operates between downtown Portland and the Expo Center in
North Portland across the Columbia River and into Vancouver, terminating at either
Kiggins Bowl or Lincoln park and ride depending on the northern transit alignment. One
and two car LRT trains would operate within an exclusive guideway (33 feet of right-of-
way width along entire length) as a continuation of the TriMet MAX Light Rail Yellow
Line between Vancouver and downtown Portland.

1.3.1.2 Level of Transit Service

This report analyzed Efficient and Increased levels of transit service for both HCT modes and for
some of their supportive local bus lines. The level of transit service chosen may differ from
either of these choices. The Increased level of transit service was created as a system-level
choice to distinguish the effect that more transit capacity and operations would have on the CRC
Project Values.
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o Efficient Level of Transit Service. In general, Alternatives 2 and 3 have an equilibrated
level of service that would accommodate the demand projected for 2030 while meeting
policy-level headways and service levels are somewhat higher than in the No-Build.

e Increased Level of Transit Service. In general, under the Increased transit service
operation associated with Alternatives 4 and 5, transit service levels would be
substantially higher than the No-Build Alternative and would increase the number of
BRT vehicles or the number of LRT trains operating during the peak periods to reduce
transit passenger wait times and increase transit ridership

1.3.1.3 Tolling

Three toll rates were examined: no toll; a standard toll; and a higher toll, as detailed in Exhibit 8
(see the Traffic Technical Report for a more detailed explanation of these toll categories). To
determine appropriate tolling levels for the alternatives, a sensitivity analysis was preformed
with no toll, I-5 only toll, and tolls on both I-5 and I-205. State law in both Oregon and
Washington allows the state to finance transportation improvements via tolls. The Federal
Government imposes limits on tolling the Interstate Highway System, but a bridge project such
as the Columbia River Crossing, which will entail replacing or significantly reconstructing the
river crossing, can be financed by tolls. Washington has already embarked on using tolls to
finance capital projects, employing toll-backed bonds as the primary resource to pay for the
expansion of the Tacoma Narrows Bridge, for example. Tolling the Columbia River Crossing
highway lanes would generate revenues that could help pay for the project, and would also have
an impact on transit ridership and performance.

Exhibit 8. Tolling Rates

Peak Period Off-Peak Period
Transponder No Transponder Transponder No Transponder
No Toll None None None None
Standard Toll $2.00 $2.25 $1.00 $1.25
Higher Toll $2.50 $2.75 $1.00 $1.25

1.3.1.4 Location of Northern Terminus

In addition to the two potential full-length alignments for the HCT alternatives, with termini at
Kiggins Bowl or Lincoln Park and Ride depending on alignment, there are two options that
would terminate the HCT guideway farther south (see Exhibit 9). They are referred to as
minimum operable segments (MOS); the HCT line would terminate at either the Mill Plain
District Park and Ride or Clark College Park and Ride. The MOS’s would provide a lower cost
alternative in the event that the full-length HCT line could not be funded in a single phase of
construction and financing.
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Exhibit 9. Northern Terminus Options

I-5 Alignment Vancouver Alignment

Full-length Alignment Kiggins Bowl Park and Ride Lincoln Park and Ride

Clark College Park and Ride or Mill Plain District

Park and Ride Mill Plain District Park and Ride

MOS Alignment

1.3.2 Transit Segment-Level Choices

Segment-level choices would have less significant impacts upon the project values than the
system-level choices; for example, they would tend to have a relatively small effect on system
wide transit ridership. (Segment-level transit alignment and routing maps can be found in the
Final Definition of Transit Alternatives.)

1.3.2.1 Transit Alignment Choice

The transit alignment choices are organized into three segments of the corridor (see Exhibit 10).
Within each segment the alignment choices (design options) can be selected relatively
independently of the choices in the other segments. These alignment variations generally would
not affect overall system performance but could have important differences in the impacts and
benefits that would occur in each segment. The transit design options will allow decision makers
to make decisions about how to package the components of the Locally Preferred Alternative
independently of each other. Following is a description of the three segments and the design
options under study within each segment.

e Segment Al — Delta Park to South VVancouver: River Crossing Type and Hayden
Island Transit Alignment.

River Crossing Type. One segment-level choice is to retain and supplement the existing
bridges; the other is to remove the existing bridges and replace them with three new
bridges.

Replacement Bridge. The replacement river crossing option would remove the
existing highway bridges across the Columbia River and replace them with three
new parallel structures — one for I-5 northbound traffic, another for I-5
southbound traffic, and a third for HCT, bicycles, and pedestrians. The
replacement crossing would include three through-lanes and two auxiliary lanes
for I-5 traffic in each direction. A second design option for the replacement bridge
is called a Stacked Transit/Highway Bridge, as described below.

Stacked Transit/Highway Bridge. One option for bringing transit across the
Columbia River is to include it on one of the new highway bridge structures to
avoid building a third bridge, allow sharing of the foundations and reduce total
width of the structures. To represent this option, the CRC project team has
developed a design that would place the HCT inside the structure supporting the
highway lanes for the southbound replacement bridge. The multi-use path that
would be alongside transit on the third bridge under the replacement and
supplemental bridge scenarios would instead be placed under the deck of the
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northbound bridge on the east side and HCT would be placed under the deck of
the southbound bridge.

Supplemental Bridge. The supplemental river crossing option would retain the
existing I-5 bridges and build a new bridge adjoining downstream of the existing
I-5 crossing. The new supplemental bridge would carry southbound I-5 traffic and
HCT, while the existing I-5 bridges would carry northbound I-5 traffic, bicycles,
and pedestrians. The supplemental river crossing alternative would include three
through-lanes and one auxiliary lane for I-5 traffic in each direction.

Hayden Island Transit Alignment. In Segment A1 there are two general transit
alignment options under study: offset from or adjacent to I-5. An offset HCT guideway
would place HCT approximately 450 feet west of I-5 on Hayden Island. An adjacent
HCT guideway across Hayden Island would locate HCT immediately west of I-5. The
final station design would be coordinated with the upcoming Hayden Island Master Plan
to be conducted by the City of Portland.

e Segment A2 — South Vancouver to Mill Plain District: Two-way on Washington or
Couplet on Broadway and Washington Transit Alignment. In Segment A2, with a
replacement river crossing HCT would touch down in downtown Vancouver just south of
the intersection at Sixth Street and Washington Street; with a Stacked Transit/Highway
Bridge transit would touch down around Fifth Street. A supplemental crossing would
push the touch down location north to Seventh Street. Once in downtown Vancouver,
there are two alignment options for HCT — a two-way guideway on Washington Street or
a couplet design that would place southbound HCT on Washington Street and northbound
HCT on Broadway Street. Both options would have stations at Seventh Street, 12th
Street, and at the Mill Plain District Transit Center between 15th Street and 16th Street.

e Segment B — Mill Plain District to North VVancouver: Vancouver or 1-5 Northern
Transit Alignment. In Segment B, from downtown Vancouver, the HCT alignment
could either continue north on local streets or turn east and then north adjacent to I-5.
Continuing north on local streets with the Vancouver alignment, HCT could either use a
two-way guideway on Broadway Street or a couplet on Main Street and Broadway Street.
At 29th Street, both of these options would merge to a two-way guideway on Main Street
and end at the Lincoln Park and Ride located at the current WSDOT maintenance facility
at 41st Street.

The I-5 alignment has two routing options from downtown Vancouver’s Mill Plain
District station: head east on 16th Street and through a new tunnel under I-5, or head east
on McLoughlin Boulevard and through the existing underpass beneath I-5. With either
option, HCT would connect with the Clark College Park and Ride on the east side of I-5,
then head north along I-5 to about SR 500 where it would cross back over I-5 to end at
the Kiggins Bowl Park and Ride.
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Representative Alignment ———- Transit Segments

DESIGN OPTIONS
HAYDEN ISLAND TO DOWNTOWN VANCOUVER

@ N. Jantzen Beach Center, Replacement Downstream

Bridge (Representative Alignment)
Travel beside Jantzen Beach SuperCenter to connect with new

bridge west of existing bridge.

Along |-5, Replacement Downstream Bridge
Travel along 5 near M. Center Avenue to connect with new
bridge west of existing bridge.

DOWNTOWN VANCOUVER TO 16TH STREET/ MCLOUGHLIN

NORTH OF DOWNTOWN VANCOUVER

@R VWashington Two-way (Representative Alignment]
Morthbound and southbound transit on Washington Street.

Broadway-Washington
Northbound transit on Broadway and southbound transit on

Washington.

Vancouver High Capacity Transit Aignment

S EBroadway Two-way North (Representative Alignment)
On Broadway Streef from Mc ou%mm to Main Street. Continues on
Main Street to park and ride at 35t Street.

@S Broadway-Main )
Morthbound transit on Broadway Street and southbound transit
on Main Street from McLoughlin to 29th Street, Two-way on Main
Street from 29th Street to park and ride at 39t Street,

I-5 High Capacity Transit Alignment

@R 16t St Along 15
Two-way transi %ravels on 16th Street to east side of 15, Travels from

Clark College, along 5, to park and ride near Kiggins Bowl.
McLoughlin, Along 15

Two-way transit travels on Mcl_ou%hlinm east side of 5. Travels from
Clark College along +5 to park and ride near Kiggins Bowl.
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1.3.3 Full Alternatives

The five full alternatives represent combinations of system-level and segment-level choices
described above. These alternatives have been assembled to represent a range of possibilities and
total impacts at the project and regional level. Packaging different configurations of highway,
transit, river crossing, tolling and other improvements helps to show how the performance and
impacts of the system- and segment-level choices may be affected by changes in policy.
Defining the transit choices separately will provide an understanding how each component will
impact the greater alternative and will provide decision makers the opportunity to fine-tune the
Locally Preferred Alternative. For maps of the alternatives, please refer to the Final Definition of
the Transit Alternatives.

Alternative 1: No-Build Alternative

Alternative 1 is the project’s No-Build Alternative, providing the project with a model of what
would happen without the construction of the I-5 CRC project. The National Environmental
Policy Act (NEPA) requires the evaluation of a No-Build or “No Action” alternative for
comparison with the build alternatives. Alternative 1 would include the same reasonably
foreseeable roadway and transit components included in the region’s financially-constrained
transportation system of the adopted regional transportation plans (RTPs), except for any CRC
related improvements (these components are listed in detail in the Final Definition of Transit
Alternatives Report). Under Alternative 1, C-TRAN’s annual service hours would grow at
approximately one percent to the year 2011, after which service would remain constant in terms
of revenue hours delivered. Alternative 1 provides a baseline for comparing the build alternatives
(Alternatives 2, 3, 4, and 5), and for understanding what would happen without construction of
the CRC project.

Alternative 2: Replacement Crossing with BRT and I-5 Standard Toll

Alternative 2 would include a replacement I-5 crossing and BRT; it has been analyzed with both
the I-5 and Vancouver full-length transit alignments. This alternative would replace the existing
I-5 bridges with three new bridges downstream of the existing crossing. These new bridges
would carry Interstate traffic, BRT, bicycles, and pedestrians. There would be three through-
lanes and two auxiliary lanes for I-5 traffic in each direction. Transit would include a BRT
system that would operate in an exclusive guideway from either Lincoln or Kiggins Bowl Park
and Ride in Vancouver to the Expo Center station where riders could transfer to the existing light
rail MAX Yellow Line. Some local buses would provide cross river service utilizing the
exclusive guideway. Other local bus service would be similar to Alternative 1 routing and
service levels. Express bus service in the I-5 corridor would be equilibrated for future demand.
This alternative would include a standard rate toll collected from vehicles crossing the Columbia
River on the new I-5 bridges.

Alternative 3: Replacement Crossing with LRT and I-5 Standard Toll

Alternative 3 would include a replacement I-5 crossing and LRT; it has been analyzed with both
the I-5 and Vancouver full-length transit alignments. This alternative is similar to Alternative 2
in that it would replace the existing I-5 bridges with three new bridges downstream. As in
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Alternative 2, these new bridges would carry Interstate traffic, bicycles and pedestrians. The
principal difference between the two alternatives is the HCT mode. Where Alternative 2 is
packaged with BRT, Alternative 3 is packaged with LRT; the alignment and station locations are
the same within both alternatives. Transit operations, such as headways, would differ between
alternatives, and the LRT guideway would connect to the existing MAX Yellow Line at the Expo
Center station, providing a no-transfer ride from Vancouver to downtown Portland. Express bus
service in the I-5 corridor would be equilibrated for future demand. Local bus service would be
slightly modified, and three feeder routes would be added, to feed the LRT trunk line. This
alternative would include a standard rate toll collected from vehicles crossing the Columbia
River on the new I-5 bridge. The differences between Alternative 2 and 3 are discussed within
Section 1.4.1.

Alternative 4: Supplemental Crossing with BRT, Increase Level of Transit Service and I-5
Higher Toll

Alternative 4 would include a supplemental I-5 crossing, BRT, and the Vancouver full-length
transit alignment. This alternative would use the existing I-5 bridges for northbound Interstate
traffic, bicycles, and pedestrians. A new crossing would carry southbound Interstate traffic and
BRT. The existing I-5 bridge would be re-striped to provide two lanes on each bridge structure
and allow for an outside safety shoulder for disabled vehicles. A new, wider bicycle and
pedestrian facility would be cantilevered from the eastern side of the existing northbound
(eastern) bridge. Four southbound I-5 lanes (three through-lanes and one auxiliary lane) and BRT
would be provided on a new downstream supplemental bridge. Operational details, such as
headways, would be increased significantly over the transit headways of Alternative 2.
Southbound BRT buses would turn around at the existing Expo Station in Portland at a new
Transfer Facility where riders could transfer to TriMet’s MAX LRT Yellow Line. BRT service
would be more frequent compared to Alternative 2. Express bus service and local and feeder bus
service would also be increased to meet demand. This alternative would include a higher toll rate
than Alternatives 2 and 3.

Alternative 5: Supplemental Crossing with LRT, Increased Level of Transit Service and I-5
Higher Toll

Alternative 5 would include a supplemental I-5 crossing, LRT, and the Vancouver full-length
transit alignment. This alternative, as with Alternative 4, would use the existing I-5 bridges for
northbound traffic, bicycles, and pedestrians. A new crossing would carry southbound Interstate
traffic and LRT. As in Alternative 4, the existing I-5 bridges would be re-striped to provide two
lanes on each bridge and allow for an outside safety shoulder for disabled vehicles. A new, wider
bicycle and pedestrian facility would be cantilevered from the eastern side of the existing
northbound (eastern) bridge. Four southbound I-5 lanes (three through-lanes and one auxiliary
lane) and LRT would be provided on a new downstream supplemental bridge. LRT would have
the same alignment options, and the same station locations and requirements as BRT in
Alternative 4. LRT service would be more frequent, approximately 6.5 minute headways during
the peak period, compared to 7.5 minutes with Alternative 3. Express bus service and local and
feeder bus service would be increased significantly to serve the added transit demand. This
alternative would include a higher toll rate than Alternatives 2 and 3. The differences between
Alternatives 4 and 5 compared to Alternatives 2 and 3 are discussed within Section 1.4.2.
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1.3.4 Future Choices

Within each alternative, there are other components, like transit maintenance facilities, number
of parking stalls included at each park and ride, and level of Transportation Demand
Management (TDM) and Transportation System Management (TSM) within each alternative,
that have some impact upon the measures like ridership and capital cost. These items are
consistent across the full alternatives, (except when noted during the Clark College MOS
discussion), so that direct comparisons can be drawn between the system- and segment-level
choices.

1.4 How would transit change if the CRC project is not built?

The following is a brief summary of the existing bi-state transportation and transit performance
and conditions within the I-5 corridor. For more information see the CRC 2030 Transit Travel
Markets Study, the CRC Draft Final Definition of Transit Alternatives Report, and the CRC
Transportation Modeling Approach. The existing conditions within the CRC project area
discussed in more detail in Chapter 4.

1.4.1 Reliability and Travel Time

The 2007 transit vehicle and passenger delay within the project corridor is significant. As
detailed in Exhibit 11, generally in the morning southbound peak all segments of I-5 north of the
Columbia River function at a level of service (LOS) of F and the segments south of the crossing
function at E or less; in the afternoon northbound peak all I-5 segments south of the Columbia
River also function at a level of service F and the segments north function at E or less. This
confirms that the bridge over the Columbia River is a bottleneck along the corridor.

Exhibit 11. 2006 Peak Period/Peak Direction I-5 Reliability LOS by Segment

Peak Period/

Peak Direction I-5 Segment Coefficient of Variabilityl Transit LOS?
39th Street to Fourth Plain Boulevard 1.06 F
Fourth Plain Boulevard to the I-5 bridge 1.21 F
A.M. Southbound I-5 bridge to Marine Drive 0.57 F
Marine Drive to Lombard Street 0.42 E
Lombard Street to Killingsworth Street 0.26 C
Fourth Plain Boulevard to 39th Street 0.46 E
I-5 bridge to Fourth Plain Boulevard 0.28 C
P.M. Northbound Marine Drive to I-5 bridge 0.87 F
Lombard Street to Marine Drive 1.71 F
Killingsworth to Lombard Street 2.32 F

As defined by the Transit Cooperative Research Program (TCRP) in the “Transit Capacity and Quality of Service Manual,” the coefficient of
variability, c,, as the ratio of the standard deviation of observed headways to the scheduled headways.

As defined by TCRP in the “Transit Capacity and Quality of Service Manual,” LOS is defined as the ratio of the standard deviation of observed
travel time to the average off-peak travel time. Therefore, a LOS “F” value shows that the variation of travel times is very great when compared to
the average. A LOS of “C” value shows the travel time does not vary much from the average, and therefore is more predictable than the LOS “F”
value.
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Currently, there are nineteen 40-foot buses per hour (on local and express bus routes) in the
afternoon peak period, northbound peak direction that use I-5 to cross the Columbia River.
During an average weekday 4-hour northbound afternoon peak, transit vehicles experience over
11 vehicle hours of delay (VHD)' within the I-5 corridor (a distance of approximately 15 miles)
and have an average travel speed of 8.3 mph when traveling through downtown Vancouver.
About 20 percent of the existing delay occurs within the five-mile Bridge Influence Area, which
has a transit VHD of two hours.

In 2030, if Alternative 1 — No-Build were implemented, Clark County and Portland would be
connected by 24 40-foot buses crossing the Columbia River in the corridor during the peak hour
in the peak direction. Bus service to Clark County would experience over 23 hours of VHD
during the four-hour afternoon peak period, an increase of 12 VHD (nearly double the delay)
above the 2007 conditions. (See Exhibit 12.) Ten VHD would occur within the Bridge Influence
Area (five times the 2007 condition). Delay within the bridge influence area would account for
approximately 43 percent of the total corridor delay and the average travel speed would slow
from 8.3 mph to 7.5 mph through downtown Vancouver.

1.4.2 Accessibility

Currently, within the region (Clark County in Washington, and Multnomah, Clackamas, and
Washington counties in Oregon), 83 percent of employment and 67 percent of households are
within walking distance (one quarter-mile) of a bus route. Because development in suburban
Clark County is anticipated to be less dense, a decrease in walking accessibility to bus would be
expected in 2030: 78 percent of employment and 60 percent of households in the region are
anticipated to be located within one quarter-mile of bus routes.

1.4.3 River Crossings and Ridership

In 2030, if the No-Build Alternative were implemented, the total passenger trips on transit over
the I-5 crossing would be about 2,500,000 annually; nearly three times the 2007 number (see
Exhibit 12).

The 2006 CRC On Board Survey revealed that the Inner Urban Market is 64 percent of the bi-
state transit ridership and the Suburban Commuter Market constitutes the remaining 36 percent
of the total transit travel market. Transit boardings on all systems in 2007 are about 21 million
persons annually; in 2030 the number would nearly double to about 42.6 million under
Alternative 1. Generally, both today and in future land use forecasts, Clark County has more
housing than jobs, which results in a relatively large number of Clark County residents
commuting to employment across the Columbia River.

1.4.4 Mode Split

As detailed in Exhibit 12, in 2030 with the No-Build Alternative the daily transit mode split
between the Clark County Urban Market and Oregon Market would be would be up from the
current condition of six percent to 12 percent. In addition, the daily transit mode split between

"' VHD is the cumulative delay that all transit vehicles traveling on links with a volume to capacity (v/c) ratio of greater than
85 percent would experience during the time period.
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the Suburban Commuter Market and the Oregon Urban Market would be 12 percent with the No-
Build Alternative, up from the current condition of three percent. The daily transit mode split
from markets in Oregon to Clark County would be three percent up from the current condition of
one percent. As detailed with Exhibit 15, transit mode-split would be 13 percent of the afternoon
peak direction trips (up from seven percent with the 2007 conditions) within the I-5 corridor.
This compares to 54 percent mode-split for single-occupancy vehicles (SOV) and 33 percent for
high-occupancy vehicles (HOV).

1.4.5 Transit System Costs

Existing annual vehicle/mode operating costs are taken from C-TRAN’s and TriMet’s 2007
annual budgets. To provide the existing bi-state transit service, the transit system requires a total
of 2,500 weekday platform hours, with 25,900 vehicle miles traveled. This weekday service
results in a total of 754,000 platform hours annually (an annual VMT of 7,800,000), with an
associated annual cost to operate of about $65.7 million.

Alternative 1 would have no transit capital cost associated with the CRC project, although it
would include roadway and transit capital improvements as proposed in Metro’s financially
constrained 2004 RTP and Southwest Washington’s Regional Transportation Council (RTC)
2030 Metropolitan Transportation Plan (MTP). These are included in Appendix C of the Final
Definition of the Transit Alternatives Report.

To provide the proposed bi-state transit service analyzed for the 2030 forecast year, the transit
system which would not include BRT would require a total of about 2,600 weekday platform
hours (with about 30,800 vehicle miles traveled). This represents a seven percent increase in
platform hours over the existing conditions. The weekday service would result in a total of nearly
800,000 platform hours annually (an annual VMT of 9,200,000), with an associated total annual
cost to operate of about $69.8 million (see Exhibit 12); an increase of $4.1 million over the 2007
conditions.

1.4.6 Local and Regional Support

The No-Build Alternative does not include high-capacity transit, which is called for in the City
of Vancouver’s Vancouver City Center Vision (VCCV), Metro’s 2004 Regional Transportation
Plan (RTP), Southwest Washington’s Regional Transportation Council (RTC) 2030
Metropolitan Transportation Plan (MTP), and both the City of Portland’s and City of
Vancouver’s Transportation System Plans (TSP). In addition, Metro’s 2040 Growth Concept
identifies Hayden Island as a station community; an area of urban activity centered on a transit
station. The No-Build Alternative has been rated low for how it neglects to address the
components of local and regional transportation plans.
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1.5 How would transit be influenced by the CRC system-level
choices?

This section provides a comparison of Alternatives that constitute the project’s system-level
choices.

e HCT mode choice;

o Level of transit service;

e Toll rate; and

e Location of northern terminus.

Exhibit 12 is a quick reference table for the key metrics analyzed within this report. Numerous
other metrics were analyzed and are reported within the full discussion of the transit options
within Chapter 5. There are several main points that can be drawn from this table. First, a strong
demand for a HCT system exists in this location and BRT or LRT can serve the markets, but
each mode has different efficiencies. Alternatives 2 through 5, the build alternatives, reduce
corridor VHD by 90 percent or more when compared to No-Build Alternative 1. The cost to
operate the transit system for the LRT Alternatives is lower than the costs to operate the BRT
Alternatives but the capital cost of a BRT system is less than an LRT system. The CRC Cost
Effectiveness Index reveals that LRT would be the most cost effective mode when measuring
guideway river crossings; when measuring the incremental cost per incremental passenger over
the No-Build Alternative, the Increased transit service with Alternatives 4 and 5 would be more
beneficial for suburban Clark County. The next sections refer back to this table when discussing
and analyzing the system-level choices; these discussions will explain the reasons for many of
the key differences in the metric results reported and displayed in Exhibit 12.
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Exhibit 12. Transit Quick Reference

Alternative 2:

Alternative 3:
Replacement

Alternative 4:
Supplemental

Alternative 5:
Supplemental
Crossing with

Replacement Crossing Crossing with BRT, LRT, Increased
Crossing with ~ with LRT and Increased Transit Transit System,
2007 Existing Alternative 1: BRT and I-5 I-5 Standard System and I-5 and I-5 Higher
Value Screening Criteria Conditions No-Build Standard Toll Toll Higher Toll Toll
N Corridor VHD for
Reliability Local/Express Bus (hours) 11.23 23.28 11.17 13.07 12.11 13.15
HCT Travel Time in Minutes
) from Terminal Park and Ride . .
Travel Time to Pioneer Courthouse Not Applicable Not Applicable 43 40 48 40
Square
Total annual transit
River Crossings passengers over the I-5 930,000 2,500,000 4,800,000 6,700,000 5,700,000 7,400,000
Crossing
. . Total Annual Transit
Ridership Boardings (All Systems) 1 21,000,000 42,600,000 53,400,000 53,700,000 68,200,000 67,000,000
Clark County Urban Transit
Market to 5 Markets in 6% 12% 15% 20% 18% 22%
Oregon (All Trips)
Daily Transit Clark County Suburban
Mode Split Commuter Market to 5 3% 12% 13% 15% 15% 16%
Markets in Oregon (All trips)
5 Markets in Oregon to C!ark 1% 3% 6% 8% 8% 10%
County (All trips)
Capital Cost In Millions, YO%OCIEYSFZ $0 $0 $602.6 - $749.7  $783.1 - $940.8 $718.8 - $805.2 $879.1 - $975.7
. d In Millions, Total Transit
Op_eratlon an C Annual Operating Costs $65.9 $69.8 $75.1 $73.3 $114.4 $105.5
Maintenance Cost (Current 2007 Dollars)
CRC Cost P
; Total Annualized” Cost per
Effectiveness Guideway River Crossing $0 $0 $15.09 $11.55 $23.67 $16.58
Index
No-Build ,
Comparison Cost Incremental Cost” per N6t Applicable Not Applicable $25.93 $14.23 $11.31 $8.93

Effectiveness
Index

Incremental Passenger Over
No Build
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Alternative 2:

Alternative 3:
Replacement

Alternative 4:
Supplemental

Alternative 5:
Supplemental
Crossing with

Replacement Crossing Crossing with BRT, LRT, Increased
Crossing with ~ with LRT and Increased Transit Transit System,
2007 Existing Alternative 1: BRT and I-5 I-5 Standard System and I-5 and I-5 Higher
Value Screening Criteria Conditions No-Build Standard Toll Toll Higher Toll Toll
Total Annual Incremental Not Available Not Available 46,400,000 78,200,000 676,200,000 657,400,000
Place Miles
Other Cost
Effectiveness Total Annual Incremental
Index Operating Cost per Placa Not Available Not Available $0.11 $0.04 $0.07 $0.10
Mile
Local and Support of local and regional
Regional Support comprehensive transit and N/A Low Medium High Medium High

Level

land use plans and policies

1

All Systems include C-TRAN I-5 Express Bus, C-TRAN 1-205 Express Bus, C-TRAN Local Bus, C-TRAN Limited Stop Bus, BRT, TriMet Yellow Line LRT, and TriMet North Portland Local Bus.

2

The Cost Estimate Validation Process (CEVP) estimate provides a dollar amount using a contingency that is more closely related to individual project activities, it is important to note that this estimated
number is not designed to be used for project financing. CEVP dollars are reported in Year Of Expenditure (YOE) rather than in current dollars and therefore the estimate depends heavily on construction
scheduling. Also, the CEVP process reports a range of dollar amounts based on the probability of occurrence of different factors.

Annualization factor is the number that is multiplied by average daily transit passenger trips/revenue/platform hours/etc. to obtain annual trips/revenue/platform hours. The factor varies according to the
various service-types provided among the alternatives.

Both capital and O&M cost.

Incremental Place Mile is the annual amount of seat and standing capacity of vehicles in operation multiplied by the annual VMT over No Build,
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1.5.1 How would HCT mode choices affect transit performance?

The following is a comparison of HCT mode choice: BRT and LRT. Alternative 2 is the
representative BRT mode choice and Alternative 3 is the representative LRT mode choice. Mode
choice is the only variable that is different between the alternatives compared below.

1.5.1.1 Reliability and Travel Times

BRT would have somewhat slower vehicle speeds and lower person throughput than LRT. In
2030, guideway speeds would be somewhat faster for LRT than BRT with total average speeds
of 17.3 mph versus 14.5 mph, respectively, and average speeds in downtown Vancouver of

12.9 mph versus 9.6 mph, respectively. BRT would be slower than LRT in the exclusive
guideway, because: BRT would not have signal priority in downtown Vancouver; there would be
more variation in operator performance; dwell times would be slightly longer; and transit vehicle
acceleration would be slower. Signal priority in downtown Vancouver would not be possible for
BRT, because the high service frequencies of BRT vehicles, if given signal priority, would
significantly disrupt cross traffic flow.

As detailed in Exhibit 12, during the afternoon peak, local and express buses within the I-5
corridor would experience 13 VHD with LRT Alternative 3 compared to 11 VHD with BRT
Alternative 2. The corridor local and express bus VHD with BRT would be less than LRT
because several local and all limited-stop bus routes in Alternative 2 would also benefit from the
use of the exclusive guideway.

As detailed in Exhibit 13, within the HCT guideway, LRT would provide quicker transit travel
times than BRT in every instance during the afternoon peak hour transit trip. With the
replacement crossing with BRT, Alternative 2, transit travel times between major destinations
would generally be faster than in the No-Build Alternative and slightly slower than the
replacement crossing with LRT, Alternative 3. The only location where BRT would be quicker
would be for the trip from Hayden Island to the 99th Street Transit Center. This would occur
because the BRT transfer would occur at the Expo Center and the BRT passengers would have a
one-seat ride from Hayden Island to the 99th Street Transit Center because the BRT and local
buses would extend outside of the exclusive guideway along their routes. The LRT alternative
would require a transfer at the Lincoln Park and Ride to local bus service for the remainder of the
trip to the 99th Street Transit Center.

1.5.1.2 Accessibility

Transit access to household and employment within one-quarter mile of a bus line and one half
mile of a HCT station is the same for Alternative 2 and 3. Household and employment transit
accessibility does not change based on the HCT mode choice. Rather, HCT transit routing will
affect accessibility as discussed in Section 1.6.
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Exhibit 13. Comparison of Alternatives — Bi-State Transit Travel Times* to Target I-5 Corridor Markets

Alternative 5:

Alternative 4:  Supplemental

Supplemental Crossing
Crossing with with LRT,
Alternative 2:  Alternative 3: BRT, Increased
Replacement Replacement Increased Transit
Alternative Existing Crossing with  Crossing with Transit System, and
Screening Conditions Alternative 1: BRT and I-5 LRT and I-5 System and I- I-5 Higher
Measure Metric 2007 No-Build Standard Toll Standard Toll 5 Higher Toll Toll
Northern Terminus to Expo Center N/A N/A 13.0 12.0 19.0 12.0
HCT Transit Northern Terminus to Pioneer N/A N/A 43.4 39.9 47.4 39.9
Travel Times Square
Using the Downtown Vancouver (7th St. and
Guideway (p.m.  Washington St.) to Pioneer Square N/A N/A 35.4 31.6 34.4 316
Peak Hour) .
Lombard Tran;lt Center to N/A N/A 297 175 26.7 175
Northern Terminus
Two-Hour P.M. Peak Period/Peak Direction
Pioneer Square to Salmon Creek
(C-TRAN route 134) 44.3 48.0 32.0 32.0 33.0 33.0
. Lombard Transit Center to
Transit Travel Vancouver Mall (via LRT & 4L or 47.6 56.6 40.1 38.8 46.3 36.3
Times from the 4G BRT)
Seven Clark .
County Transit Hayden I§Iand to 99th St. Transit
Markets to the Center (via LRT & 71L or 71GL 34.5 39.5 24.0 324 30.0 30.9
Five Major BRT)
_Transn Markets Two-Hour A.M. Peak Period/Peak Direction
in Oregon for a sal Creek S
Few almon Creek to Pioneer Square 36.4 55.9 50.9 50.9 50.9 50.9
Representative (C-TRAN route 134) ' ' ' ' ' '
Pairs in Minutes  vancouver Mall to Lombard Transit
Center (via LRT & 4L or 4G BRT) 30.7 30.7 36.6 34.0 44.6 333
99th St. Transit Center to Hayden
Island (via LRT & 71L or 71GL 39.5 40.5 24.0 191 30.0 20.4
BRT)
! The transit travel times reported in this table are non-weighted; therefore, they do not reflect the perceived wait time of transit users.
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1.5.1.3 River Crossing and Ridership

As shown in Exhibit 14, LRT would increase annual passenger trips on transit across the
Columbia River by approximately 4.2 million compared to the No-Build Alternative, while BRT
would increase them by approximately 2.3 million trips over No-Build. About 90 percent of the
Alternative 3 daily passenger transit trips across the Columbia River would be on light rail; in
comparison, about 67 percent of the daily passenger transit trips across the river in Alternative 2
would be on BRT. In addition, every Alternative 2 HCT trip would be required to transfer from
BRT to TriMet’s MAX LRT Yellow Line or a TriMet local bus route, or vice versa depending
on direction, at the Expo Center station. With Alternative 3, HCT would require a transfer at
Expo Center station to continue a transit ride.

Compared to No-Build, the annual I-5 corridor transit river crossings would be slightly higher
with LRT than BRT (see Exhibit 12). As shown in Exhibit 14, when looking at annual HCT
passenger boardings per annual HCT platform hour, LRT would have 62 percent more boardings
per platform hour than BRT compared to No-Build.

Exhibit 14. Comparison of Total Annual Incremental HCT Boardings per Annual
Incremental HCT Platform Hour

* Comparison of Annual HCT Boardings per Platform Hour (Incremental over No Build)
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1.5.1.4 Mode Split

Exhibit 15 details mode split over the I-5 Columbia River Crossing by each alternative. As
detailed, all the build alternatives would reduce SOV mode split and increase transit mode split.
LRT would perform better than the BRT Alternatives at reducing SOV reliance. Exhibit 16
details the total daily transit mode split by markets. As shown, Alternatives 2 and 3 would
increase the transit mode split in the target markets compared to Alternative 1; these increases
would be due to improved service and the addition of a bridge toll for general purpose vehicles.
Generally, with an LRT system, the transit mode split from the Clark County Urban Market to
the Oregon Urban Transit Market would be 33 percent more than with a BRT system (a 20
percent transit mode share compared to a 15 percent share, respectively). Between the Suburban
Commuter Transit Market and the Oregon Urban Transit Market, with an LRT system, the daily
transit mode split would be greater than with a BRT system. Finally, for the reverse commute
from markets in Oregon to Clark County, with an LRT system the daily transit mode split would
be 33 percent greater than with a BRT system.

Executive Summary
May 2008 1-27



Interstate 5 Columbia River Crossing
Transit Technical Report

Exhibit 15. Comparison of Alternatives — Mode Split Over the I-5 Columbia River Crossing

Alternative 4:
Supplemental

Alternative 5:

Crossing Supplemental
Alternative 3: with BRT, Crossing with
Alternative 2: Replacement Increased LRT,
Replacement Crossing Transit Increased
Existing Crossing with  with LRTand  System and Transit
Alternative Screening Conditions Alternative BRT and I-5 I-5 Standard I-5 Higher System, and
Measure Metric 2007 1: No-Build Standard Toll Toll Toll I-5 Higher Toll
Peak Period/Peak Direction P.M. Peak Direction SOV 67 percent 54 percent 53 percent 50 percent 44 percent 41 percent
’\Cﬂgﬁji’]sb[i):tR(i)vveir\}P ael-5 P.M. Peak Direction HOV 27 percent 33 percent 28 percent 29 percent 23 percent 22 percent
Ere;\r/]vseifn SOV, HOV and P.M. Peak Direction Transit 6 percent 13 percent 19 percent 21 percent 33 percent 37 percent

Source: 2030 Travel demand forecasting outputs
SOV - Single Occupancy Vehicle, HOV — High Occupancy Vehicle
! PM Peak Period: 3:00 PM to 7:00 PM weekdays; PM peak direction: Northbound
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Exhibit 16. Comparison of Daily Transit Mode Split by Transit Market

n Comparison of All Trips Taken on Transit Throughout the Day in the Bi-State Transit Market

O Clark County Suburban Market to Oregon M Clark County Urban Market to Oregon E1Oregon Markets to Clark County
25%
20%

15%

10%

All Day Mode Split to Transit

5%

0%

Alternative 1: No Build Alternative 2: Replacement  Alternative 3: Replacement  Alternative 4: Supplemental Alternative 5: Supplemental
Crossing with BRT and |-5 Crossing with LRT and I-5 Crossing with Increased Crossing with Increased
Standard Toll Standard Toll Transit System BRT and -5 Transit System LRT and I-5
Higher Toll Higher Toll

1.5.1.5 Transit System Cost

Exhibit 12 shows that the estimated transit capital cost for BRT would be approximately

20 percent lower than for LRT. Both capital cost estimates include the construction of the
exclusive guideway and the replacement bridge structures; the primary difference between the
capital costs is the transit vehicles that would need to be purchased. For BRT, 24 60-foot
articulated buses would need to be purchased. For LRT, 14 light rail vehicles (LRVs) would
need to be purchased and no additional buses would be needed.

The lower number of vehicles that would be required for LRT Alternative 3 would contribute to
lower annual operating and maintenance costs. The annual cost to operate Alternative 3 would be
approximately $5.3 million less than BRT Alternative 2 as detailed in Exhibit 12. The lower
projected annual operating costs contribute to the better cost effectiveness that would be seen
with LRT Alternative 3. The total annualized cost per guideway river crossing would be about
$11.55 for LRT Alternative 3 and about $15.09 for BRT Alternative 2. The lower cost of
Alternative 3 is attributed to the increased number of river crossings associated with LRT versus
BRT. This calculation does not include the express bus transit river crossings provided with the
BRT Alternative.
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1.5.1.6 Local and Regional Support

LRT is the preferred mode called for in Vancouver’s Transportation System Plan and identified
in Metro’s 2040 Growth Concept to serve Hayden Island. Therefore, Alternative 3 has been rated
higher than Alternative 2 in terms of how it would support local and regional transportation
plans.

1.5.2 How would the level of transit service affect transit performance?

The following section compares Alternative 2 and 3 to Alternatives 4 and 5. This is a direct
comparison of the combined effects of the “Efficient” level of transit service combined with the
standard I-5 only toll, compared to the “Increased” level of transit service and the I-5 higher toll.
The higher toll is increased 18 percent over the standard toll. For ease of comparison in the
following discussion, Alternatives 2 and 3 are referred to as the Efficient transit service
alternatives and Alternatives 4 and 5 are referred to as the Increased transit service alternatives
unless otherwise stated. As detailed in the Final Definition of Transit Alternatives Report, the
Increased transit service alternatives would have transit service increased to meet passenger
demand without considering operational cost implications.

1.5.2.1 Reliability and Travel Times

Vehicle hours of delay (VHD) in the corridor for local and express bus service would increase by
an hour with the BRT Increased transit service alternative and stay the same for both LRT
Efficient and Increased transit service alternatives, 13 VHD. The VHD in the Bridge Influence
Area for local and express bus would decrease by a half hour with both of the Increased
alternatives. In either the Efficient or Increased alternatives, HCT would not experience any
VHD within the guideway. Therefore, no significant benefit would be realized with the Increased
transit service operations when comparing the reliability measures between Alternatives 2 and 4
and Alternatives 3 and 5.

As shown in Exhibit 12, when comparing HCT only, the LRT Efficient and Increased transit
service alternatives have the same transit travel times along the same segment of each ride during
the morning peak direction. Exhibit 13 details the travel times between select locations. When
comparing the BRT Efficient to Increased transit service alternatives, the two hour afternoon
peak direction transit travel time would increase in every instance in the Increased transit service
alternative. When comparing transit travel times including local and express buses, the general
trend is that BRT Efficient transit service would be quicker than BRT Increased transit service in
most trip segments, during both two hour peak afternoon northbound and two hour peak morning
southbound trips. An exception is the morning transit trip from Salmon Creek to Pioneer Square,
where the travel time would remain the same in both the Efficient and Increased transit service
alternatives. Alternative 4 would be slower in most cases because more congestion would be
seen in the guideway from the increased number of transit vehicles.

This same comparison between LRT Efficient and Increased transit service alternatives reveals
the opposite effect. The LRT Increased transit service alternative would be about one to two
minutes quicker than the LRT Efficient transit service alternative along each trip segment (see
Exhibit 13). An exception is on one morning southbound segment trip from the 99th Street
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Transit Center to Hayden Island where LRT Efficient transit service alternative would be about
1 minute quicker than the Increased transit service alternative.

The primary difference between the Efficient and Increased alternatives is the transit headway
decrease associated with the Increased transit service alternatives (refer to the Final Definition of
Transit Alternatives Report for the specific details on headway increases). The decreased
headways provide greater reliability and access to transit passengers because the bus or light rail
would be running more frequently.

1.5.2.2 Accessibility

Since with either Efficient or Increased transit service alternatives the HCT alignment and
stations would be the same, there would be no difference in accessibility to households and
employers.

1.5.2.3 River Crossings and Ridership

The Increased transit service alternatives would increase the total number of transit vehicles per
hour in the afternoon peak period/peak direction over the river; this would increase the transit
capacity over the Columbia River by 600 to 1,100 seats and standing area compared to the
Efficient transit service alternatives. The methodology for calculating the capacity of transit
vehicles is described in the Final Definition of Transit Alternatives Report.

Annually, the Increased transit service alternatives would attract more transit passenger trips
over the I-5 crossing than Efficient transit service alternatives (see Exhibit 12). Alternative 4
would see about 5,700,000 annual transit passenger trips compared to 4,800,000 with Alternative
2, a difference of 870,000 trips annually or 16 percent more. Alternative 5 would see 7,400,000
annual transit passenger trips over the I-5 river crossing compared to 6,700,000 with Alternative
3, a difference of 740,000 trips annually or nine percent. The annual boardings on the transit
system for Increased BRT or LRT are comparable; both would increase the number of boardings
on transit by about 13 to 14 million boardings annually, or 20 to 22 percent, over the Efficient
transit service alternatives. Still, adding transit capacity across the bridge would not significantly
affect ridership on transit and, therefore, the operational costs would be higher but would not
result in a proportionate increase in transit ridership.

1.5.2.4 Mode Split

The transit systems associated with the Efficient and Increased transit service options would
have the same alignment and station locations (Vancouver alignment was modeled); therefore,
each option would have the same accessibility to employment and households within one-quarter
mile from bus routes and one-half mile of HCT stations. In general, Increased transit service
would increase trips from the Clark County Urban and Suburban Transit Markets to the Oregon
Urban Transit Markets compared to Efficient transit service; this same relationship would be
seen when comparing the daily transit mode split from the Oregon Urban Transit Markets to
Clark County Urban and Suburban Commuter Transit Markets. In each instance the increase is
about 1 to 2 percent (see Exhibit 16).

As detailed in Exhibit 15, Increased transit service would significantly increase the afternoon
peak direction mode split for transit to 33 percent, from 19 percent with the BRT Efficient transit
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service alternatives. The BRT Increased transit service SOV mode split would decrease to 44
percent from 53 percent with Efficient transit service. This same effect would be apparent
between the LRT Efficient and Increased transit service. The afternoon peak direction transit
mode split would be 21 percent with Efficient LRT transit service and would increase to 37
percent with the LRT Increased transit service.

1.5.2.5 Transit System Cost

The capital cost associated with the Increased transit service alternatives would be about $110
million more than the Efficient transit service alternatives, as detailed in Exhibit 12. Alternative
4, the BRT Increased transit service, would have a capital cost about 6 to 16 percent more than
BRT Efficient transit service alternative. Alternative 5 the LRT Increased transit service
alternative, would have a capital cost about 4 to 11 percent more than LRT Efficient transit
service.

The operating cost would be more for the Increased transit service alternatives when compared to
Efficient level of transit service, as demonstrated in Exhibit 12. Alternative 4 would cost $39.4
million more to operate annually than Alternative 2, or about 1.5 times more costly; and
Alternative 5 would cost $32.2 million more than Alternative 3, or about 1.4 times more costly.
The impact of the increased transit service system of Alternatives 4 and 5 would reduce their cost
effectiveness when compared to Alternatives 2 and 3 as detailed by the annualized cost per
guideway river crossing.

As shown in Exhibit 12, there are three cost effectiveness indexes (CEI). The CRC CEI reveals
the total annualized cost per guideway river crossing for the LRT Efficient transit service
alternative is $73.3 million and the LRT Increased transit service alternative is $105.5 million;
alternately, the BRT Efficient transit service alternative costs $75.1 million and the BRT
Increased transit service alternative costs $114.4 million. The No-Build Comparison CEI reveals
that the incremental cost per incremental passenger over the No-Build for the LRT Efficient
transit service alternative is $14.23 and for LRT Increased transit service is $8.93; the BRT
Efficient transit service alternative cost $25.93 and the BRT Increased transit service alternative
costs $11.31. The Other CEI reveals the total annual incremental operating cost per place mile
for the LRT Efficient transit service alternative is $0.04 and the LRT Increased transit service
alternative is $0.10; the BRT Efficient alternative costs $0.11 and the BRT Increased alternative
costs $0.07.

1.5.2.6 Local and Regional Support

The Increased and Efficient transit service options have the same bi-state support rating. LRT is
rated more highly than BRT, because BRT is not the specific transit mode called for in
Vancouver’s TSP and identified in Metro’s 2040 Growth Concept to serve Hayden Island, so
Alternative 5 is rated high, whereas Alternative 4 is rated medium.

1.5.3 How does the toll rate affect transit performance?

To assess the impact of I-5 bridge tolls on transit ridership, in terms of the CRC project’s stated
values, a sensitivity analysis was completed for the LRT Vancouver alignment, with three
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different tolling scenarios. The tolling method does not impact Accessibility or the Transit
System Cost measures.

As detailed in Exhibit 17, in the Standard Tolled scenarios, a peak period toll of $2.00 to $2.25
would be charged. This analysis assumes a 100 percent transponder use for work trips, thus these
travelers would see a $2.00 toll in the peak period. Non-work trips assume a 75 percent/25
percent transponder/no transponder split, thus they see $2.25 in the peak period. Off-peak tolls
contain the same transponder usage assumptions by trip purpose; tolls in the off-peak are $1.00
for transponders, and $1.25 for non-transponder trips. The Higher Tolled scenarios assume a
$0.50 increase over the Standard Toll in the peak period. These rates assume the same
transponder split by trip purpose, $2.50 and $2.75, and the non-peak tolls were identical in both
scenarios.

Exhibit 17. Tolling Rates

Peak Period Off-Peak Period
Transponder No Transponder Transponder No Transponder
No Toll None None None None
Standard Toll $2.00 $2.25 $1.00 $1.25
Higher Toll $2.50 $2.75 $1.00 $1.25

The higher toll would decrease the attractiveness of cross river travel and destinations, relative to
the standard toll. Therefore, total cross river trips would increase at a lower rate with the higher
toll scenario than with the standard toll scenario. The decrease of cross-river transit riders in the
higher toll scenario may be because the total pool of cross-river trips (SOV, HOV, and transit)
would be less. However, the higher toll would increase the transit mode split because those trips
that do cross the river would then have an even higher incentive to use transit. In summary;
within the regional travel-demand model, higher tolls equate to a decrease in cross-river trips, but
there would be an increase in cross-river transit mode share.

1.5.3.1 Reliability

Tolls are not likely to significantly affect the reliability of transit service, particularly with LRT
as the mode. Under a BRT scenario, a high toll for autos could potentially shift a number of
people to the transit mode, adding more buses to the roadway network.

1.5.3.2 Ridership and Mode Split

A tolling sensitivity test was preformed on the Vancouver full-length alignment with the
replacement crossing (Alternative 3). Comparing transit ridership over the Columbia River
reveals some quantitative differences.

e No Toll on I-5 = 19,300 transit trips on I-5 across the Columbia River daily;
o Standard Toll on I-5 = 20,800 transit trips on I-5 across the Columbia River daily;
o Higher Toll on I-5 = 21,400 transit trips on I-5 across the Columbia River daily; and
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o Standard Toll on I-5 and [-205 = 21,700 transit trips on I-5 across the Columbia River
daily.

The higher toll would not only cause total cross-river transit trips to increase, it would also
increase mode-share in transit’s favor.

1.5.4 How would the location of the northern terminus affect transit performance?

Exhibit 18 provides information about the full-length Vancouver and I-5 transit alignments for
comparison with the respective Minimum Operable Segments (MOS), using LRT as the
representative HCT mode. If an MOS is chosen, it would have implications for any future
extension to the full-length options defined in this document. All project development
requirements, such as the environmental impact statement, FTA New Starts process, alternatives
analysis, planning, engineering and design would likely need to be conducted as a separate new
process. It would also change the potential for federal funding for any future extension, as well
as adding costs for future inflation. Exhibit 18 summarizes these differences.

1.5.4.1 Vancouver Full-length Alignment vs. Mill Plain District MOS

Using LRT as the representative HCT mode, Exhibit 18 compares how transit operations would
be affected under the full-length and MOS Northern Terminus Options. Shortening the HCT
alignment would affect some of the CRC Project Values noted in Exhibit 28.

The LRT Mill Plain District MOS would have a guideway length (as measured from Expo
Center) of about 2.07 miles, compared to the full length of the Vancouver alignment of 3.43
miles. With the MOS, no HCT stations would be constructed north of the Mill Plain District
Transit Center. The park and ride lot at Kiggins Bowl would be a surface lot with approximately
150 parking spaces, the Lincoln Park and Ride would be a surface lot with 900 spaces and a
surface lot would be constructed at the BNSF lot and the I-5 loop for a total of 1,148 spaces;
therefore, a combined total of 3,218 park and ride spaces would be provided with the Mill Plain
District MOS. The full-length Vancouver alignment would have 1,800 park and ride spaces
directly on the guideway alignment and 610 spaces in satellite lots for a total of 2,410 spaces.
Other operational aspects of the transit service, such as the HCT headways over the Columbia
River, would be similar between the full-length and MOS Vancouver alignment.
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Vancouver Full-length Mill Plain District I-5 Full-length Clark College
Characteristic LRT Alignment LRT MOS LRT Alignment LRT MOS
Total Guideway Length (Expo Center to Northern Terminus) 3.43 miles 2.07 miles 4.22 miles 2.65 miles
On Guideway 1,800 1,100 2,500 1,100
Park and Ride Satellite Lot 610 1,510 0 150
Spaces
Total 2,410 3,218 2,500 1,250
Daily Passenger Trips on Transit Over I-5 Crossing 20,800 19,100 21,100 18,200
Annual Passenger Trips on Transit Over I-5 Crossing 6,670,000 6,110,000 6,780,000 5,820,000
Total Transit System Daily Boardings 176,000 183,000 177,000 175,000
Peak Period/Peak | SOV 50% 50% 50% 52%
Direction Mode HOV 29% 27% 28% 29%
Split over I-5 river
Crossing Transit 21% 23% 22% 19%
Percentage of Clark County
Households within % mile of HCT 5% 3% 4% 3%
Transit station
Accessibility Percentage of Clark County
Employment within % mile of HCT 11% 9% 10% 9%
station
Estimated Capital Cost (YOE CEVP Dollars in Millions) $879.3M $615.8M $1,068.8M $674.9M
Total Annualized Cost per Guideway River Crossing $11.55 $8.91 $13.67 $10.38
Total Annual Operating Cost (Increment over the No-Build) $3.5M $2.8M $4.2M $2.95M
Source: 2030 Travel demand forecasting outputs
LRT is the representative HCT mode
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1.5.4.1.1 Accessibility

The shortened guideway with the Mill Plain District MOS, and the fewer number of HCT
stations, would reduce the percentage of Clark County households and employment
within one half-mile of an HCT station. For the MOS, three percent of Clark County
households (a two percentage-point reduction, with the full-length Vancouver alignment)
and nine percent of employment (a two percent reduction) would be within one half-mile
of an HCT station.

1.5.4.1.2 River Crossings and Transit Ridership

Daily and annual passenger trips on transit over the Columbia River within the I-5
corridor for the Mill Plain District MOS would be approximately nine percent less than
with the full-length Vancouver alignment—19,100 trips compared to 20,800. The
reduction in trips on transit would result from the diminished accessibility of the HCT
line to northern Vancouver and Clark County from shortening the length of the guideway,
the reduced number of park and ride spaces, and the longer travel time and required
transfer associated with the shuttle bus between Lincoln and Kiggins Park and Rides to
the Mill Plain District Transit Center.

1.5.4.1.3 Mode Split

With the Mill Plain District MOS, the peak period/peak direction mode split would be 50
percent SOV, 27 percent HOV and 23 percent transit. With the full length of the
Vancouver alignment the mode split would be 50 percent for SOV, 29 percent HOV, and
21 percent for transit. The transit mode split for the Mill Plain District MOS would
increase two percent above the Vancouver full-length because of the number of park and
ride spaces modeled with the alignment.

1.5.4.1.4 Transit System Costs

Because the length of the MOS guideway would be one-third less than the length of the
Vancouver alignment, the cost to operate light rail from the Expo Station to the Mill Plain
District terminus would be approximately 30 percent less than under the full-length
alternative. However, with the Mill Plain District MOS the cost to operate the rest of the
transit network (such as the limited stop buses and C-TRAN’s local buses) would be
similar to the full-length Vancouver alignment. Therefore, the total cost to operate the
LRT Mill Plain District MOS would only be slightly less than the full-length LRT
Vancouver alignment. The full-length Vancouver alignment would have a total annual
transit operating cost (as an increment over the No-Build Alternative) of $3.5 million,
and the Mill Plain District MOS would be $2.8 million.

The total annualized cost per transit guideway river crossing for the Mill Plain District
MOS would be $8.91, whereas the full-length Vancouver alignment would be $11.55, a
savings of $2.64 per transit guideway river crossing.
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1.5.4.1.5 MOS Effects on the BRT Vancouver Full-length Alternative Operating
Costs

The BRT MOS exclusive guideway would terminate at Mill Plain District Park and Ride.
The new BRT lines would follow the same route and at the same headways as with the
full-length alignment, but the lines would extend outside of the exclusive guideway and
would travel in mixed traffic for a greater distance. This would slightly increase the
amount of congestion the BRT lines could be subjected to which would increase the total
number of platform hours required. For this reason the BRT operating costs with the Mill
Plain District MOS would be $5.1 million, nearly the same as the cost to operate the BRT
full-length Vancouver alignment, at $5.3 million.

1.5.4.2 I-5 Full-length Alignment vs. Clark College MOS

The LRT Clark College MOS would have a guideway length (as measured from the Expo
Center) of about 2.65 miles, compared to the full length of the LRT I-5 alignment which
has a length of 4.22 miles. With the MOS terminus, there would be no HCT stations
constructed north of the Clark College Park and Ride lot and the proposed park and ride
at Kiggins Bowl would be reduced to a surface lot with approximately 150 parking
spaces; due to the access constraints at the Clark College Park and Ride, the number of
parking stalls would be limited along the MOS alignment to 1,100, for an MOS total of
1,250 parking stalls. With the full length of the I-5 alignment there would be 2,500 park
and ride spaces directly on the guideway alignment. The other operational aspects of the
transit service, such as the HCT frequencies over the Columbia River, would be similar to
those associated with the I-5 alignment.

1.5.4.2.1 Accessibility

In total, the I-5 full-length option would have seven stations whereas the Clark College
MOS would have five stations north of the Columbia River. The shortened guideway
with the Clark College MOS, and the lower number of HCT stations, would reduce the
percentage of Clark County households and employment that would be within one half-
mile of an HCT station. For the MOS, three percent of Clark County households
(compared to four percent with the full-length I-5 alignment) and nine percent of
employment (10 percent with the full length of the I-5 alignment) would be within one
half-mile of an HCT station.

1.5.4.2.2 River Crossings and Transit Ridership

Daily and annual passenger trips on transit over the Columbia River within the I-5
corridor would be approximately 13 percent less for the Clark College MOS as compared
with the full-length I-5 alignment — 18,200 daily transit trips compared to 21,100. The
reduction in trips on transit could be attributed to the diminished accessibility of the HCT
line to northern Vancouver and Clark County from shortening the length of the guideway,
the reduced number of park and ride spaces and the longer travel time and required
transfer associated with the shuttle bus from the Kiggins Park and Ride to the Clark
College transit station.
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1.5.4.2.3 Mode Split

The Clark College MOS would have a comparable peak period/peak direction
transportation mode split to the I-5 full-length alignment. With the MOS the peak
period/peak direction traffic over the Columbia River would be made up of 52 percent
single-occupancy vehicles (SOV), 29 percent high-occupancy vehicles (HOV) and 19
percent transit. With the full length of the I-5 alignment the mode split would be 50
percent for SOV, 28 percent HOV, and 22 percent for transit.

1.5.4.2.4 Transit System Costs

Although transit capital cost would be less with the Clark College MOS alignment, the
annual operating costs would be similar to the full-length I-5 alignment. Because the
length of the MOS guideway would be about 1.5 miles shorter than the full length of the
I-5 alignment, the cost to operate light rail would be 36 percent less. However, the cost to
operate the rest of the transit network (such as the limited stop buses and C-TRAN’s local
buses) would be similar to the full-length I-5 alignment. Therefore, the total annual cost
to operate the LRT Clark College MOS would be approximately $1.3 million per year
less than the full-length I-5 alignment. With the full-length I-5 alignment the total annual
transit operating cost (as an increment over the No-Build Alternative) would be

$4.24 million and with the Clark College MOS would be $2.95 million.

The Clark College MOS would have a total annualized cost per guideway river crossing
of $10.38 whereas the full-length I-5 alignment would cost $13.67, a savings of $3.29
over the full-length alignment.

1.5.4.2.5 MOS Effects on the BRT I-5 Full-length Alternative Operating Costs

With the Clark College MOS, the new BRT lines would follow the same route and at the
same headways as with the full-length alignments, but the lines would extend outside of
the exclusive guideway and would travel in mixed traffic for a greater distance. This
would slightly increase the amount of congestion the BRT lines could be subjected to
which would increase the total number of platform hours required. For this reason the
BRT annual operating costs with the Clark College MOS would be $5.154 million over
the No-Build, approximately $6,000 more per year more than the cost to operate the full-
length I-5 alignment, $5.149 million.

1.6 How would transit change with the CRC segment-level
choices?

This section examines the segment-level transit effects that would vary by the options
under examination for each segment described above in Section 1.3.2. The transit options
under study in the three segments would generally not affect the metrics used to evaluate
the long-term effects of alternatives at the system level, such as passenger trips on transit
and VHD. However, the transit options at the segment level would affect the estimated
transit capital costs. As a reminder, the segments are:
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e Segment Al: Delta Park to South Vancouver

o River Crossing Type (Replacement crossing with an option for Stacked
Transit/Highway Bridge or Supplemental crossing)

o Hayden Island Transit Alignment (Adjacent or Offset)
e Segment A2: South Vancouver to Mill Plain District

o  Two-way on Washington or Couplet on Broadway and Washington Transit
Alignment

e Segment B — Mill Plain District to North Vancouver

o Vancouver or I-5 Northern Transit Alignment.
1.6.1 Segment Al: How would the river crossing affect transit performance?

1.6.1.1 Replacement Crossing Compared to Supplemental Crossing

Whether the Columbia River Crossing structure were a replacement or supplemental
bridge, the transit metrics, except for reliability and transit system costs, would not be
impacted. With a supplemental bridge crossing, there would be impacts to the reliability
of express bus service due to bridge lifts that would continue on the northbound crossing.

The capital cost of a replacement crossing with the Vancouver alignment and LRT mode,
both transit and highway components, would range from $1.35 billion to $1.59 billion
(calculations represented by Alternative 3). The capital costs of a supplemental bridge
with the Vancouver alignment and LRT mode would range from $1.19 billion to

$1.44 billion (calculations represented by Alternative 5). The annualized operating cost
of the replacement bridge is $50,000, whereas the cost of the supplemental bridge,
including construction of a third crossing for transit and the seismic retrofit, is $750,000.
Although the capital costs for the supplemental bridge crossing are less, the cost to
seismically upgrade and retrofit the existing Columbia River bridges is significantly more
expensive than the maintenance and operation of a replacement crossing. Therefore, the
replacement crossing option has lower operating and maintenance cost.

1.6.1.1.1 Stacked Transit/Highway Bridge

An option for bringing transit across the Columbia River is to place it inside the structure
supporting the highway lanes for the southbound replacement bridge main river crossing.
The CRC project team has named this the stacked transit/highway bridge design option.
This option would remove the need for a third bridge and the accompanying piers and
footings. The multi-use path that is alongside transit on the third bridge would instead be
placed under the deck of the northbound bridge on the east side.

The stacked transit/highway bridge design has not been finalized but the concept is a
concrete segmental bridge as shown in Exhibit 19. In effect, this would put transit in a
pair of tunnels with the accompanying Fire, Life, and Safety considerations such as an air
exchange system, fire suppression equipment and fire doors between the two box
sections. The stacked transit/highway bridge would be more open to the air, so it would
not require all of the Fire, Life, and Safety issues associated with transit in a tunnel. One
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concern associated with the stacked transit/highway bridge is, if an accident or incident
that stopped or closed the transit system occurred within the stacked transit/highway
bridge system, would it also stop general traffic on the I-5 lanes above or close the bridge
span. With transit on a separate bridge, it would be located 50 feet west of the highway
bridges and so would most likely not create a safety issue with the general purpose lanes
of I-5.
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Exhibit 19. Stacked Transit/Highway Bridge — Concrete Segmental Bridge Configuration — Looking Northward
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1.6.1.1.1.1 Reliability and Travel Times

Transit reliability would not be affected with the stacked transit/highway bridge option
because there is nothing to impede transit movement in the river crossing section. The
guideway length and speed of curves is not significantly different from the three-bridge
replacement option to make a difference in travel times.

1.6.1.1.1.2 Accessibility

Since the stacked transit’/highway bridge would be under the general purpose traffic
lanes, the approach grades on the north and south bridge touch-down would be less than
if a separate bridge for transit were constructed. Increasing the grade to six percent for a
short distance, within allowable parameters, allows the transit guideway to reach ground-
level at Fifth Street in downtown Vancouver, rather than around Seventh Street, allowing
both Fifth and Sixth Streets to have cross transit intersections. The Fifth Street station
would provide better access to proposed development along the riverfront. With the three
bridge option, Fifth Street would be closed at Washington Street. The multi-use bridge
path would be located on the east side of the transit guideway between Expo Center and
Hayden Island. It would separate to attach to the east side of the northbound I-5 bridge
with the stacked transit/highway bridge option. The north bike access ramp to the island
would not be as steep, since the guideway would be lower than the deck of the standard
replacement design.

1.6.1.1.1.3 Transit System Costs

The CEVP estimate shows that the stacked transit/highway bridge would save
approximately $37.5 million over the three bridge configuration. This number includes
direct and schedule related costs. The structural components of the southbound highway
bridge would need to be enhanced to include supporting transit on the pier bents but the
fewer piers required allow for a cheaper bridge.

There would also be a construction schedule savings estimated to be approximately 10
months to build the stacked transit/highway bridge configuration compared to the three
bridge option based on the Stacked Transit/Highway Bridge Technical Memo updated in
December, 2007.

1.6.1.2 Hayden Island Adjacent Compared to Offset

Segment Al extends from Delta Park to south Vancouver. In Segment A1, the segment
level choices for both LRT and BRT are whether the Hayden Island station alignment is
adjacent to or offset from the I-5 crossing and the main differences would depend on
whether BRT or LRT is the HCT mode selected.

With BRT Alternatives 2 and 4, a new transfer facility would need to be constructed at
Expo Center, while with LRT Alternatives 3 and 5 the alignment would be a northern
extension of the existing light rail tracks and the existing station would be used. Across
Hayden Island and the Columbia River, the BRT guideway would be 2 feet wider to
allow for a median buffer to pass vehicles in the event one breaks down, as compared to
the LRT guideway of 33 feet. In addition, the BRT station platforms would be 20 feet
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wider than the LRT station platforms to allow for a bypass lane because the BRT
Alternatives would have several buses arriving and departing the platforms in a short
period of time. As detailed in Exhibit 20, the adjacent to I-5 design option would increase
the estimated capital cost by less than one percent over the offset design option.

Exhibit 20. Segment Al Alternative 2 and 3 Transit Options

Alternative 2 Alternative 3
o Hayden Island  Hayden Island  Hayden Island  Hayden Island
Characteristic Adjacent Offset Adjacent Offset
Requires new Requires new Connects to Connects to
Expo Center Facility BRT Transfer BRT Transfer existing Expo LRT  existing Expo
Center Center station LRT station
Sharp Curves in Alignment None None None None
Average Travel Speed (Expo . .
Center to 7th Street Station)® 21 mph Not Available 27 mph Not Available
Average Travel Time (Expo Center . . . .
to 7th Street Station)® 4.6 min Not Available 3.63 min Not Available
Segment Length (Expo Center to
North End of Segment A1) 7,661 feet 7,651 feet 7,725 feet 7,686 feet
Less than Less than
Estimated Capital Cost 1 percent Base Cost 1 percent Base Cost
difference difference
Width of Hayden Island Station
Platform Width 75.5 feet 75.5 feet 55 feet 55 feet
Guideway Width Oyer Hayden 35 feet 35 feet 33 feet 33 feet
Island and Columbia River
Replacement
Bridge 6th Street 6th Street 6th Street 6th Street
Touchdown in Alternatives
Downtown
Vancouver S“%p'eme”ta' 7th Street (6th 7th Street (6th 7th Street (6th 7th Street (6th
rage Street closed) Street closed) Street closed) Street closed)
Alternatives

& The average travel speed and travel time have been calculated platform to platform from the Expo Center station to the 7th Street station,
which is actually within Segment A2.

1.6.2 Segment A2: How would the transit alignment through downtown Vancouver
affect transit performance?

Segment A2 extends from south Vancouver to the Mill Plain District. In Segment A2 the
transit options include operating in a two-way HCT guideway on Washington Street or in
a couplet on Washington/Broadway. With the transit alignment options, the main
differences would be that with the two-way on Washington Street alignment, HCT would
operate in the center of the street, with one station platform each for both travel
directions, while with the couplet HCT would be side running with one platform for the
northbound direction of travel on Broadway and the southbound direction of travel on
Washington. The couplet on Washington/Broadway option would have an estimated
capital cost 34 to 35 percent greater than the two-way on Washington Street option,
because the couplet would require rebuilding two streets.
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Within Segment A2 the transit alignments would have differences depending on whether
BRT or LRT were the HCT mode. With the two-way on Washington Street option BRT
would have to operate in contra-flow so that all transit vehicles in the guideway could
access the center platforms while LRT (which has doors on both sides of the cars) would
have normal circulation. In addition, LRT average travel speeds and average travel times
would be somewhat faster than BRT due to differences in dwell times, driver variability
and vehicle acceleration rates.

Construction in Segment A2 would incur 12 percent of the total transit cost whether LRT
or BRT is the HCT mode. As detailed in Exhibit 21, the HCT couplet on
Broadway/Washington, rather than HCT two-way on Washington Street, would increase
the estimated capital cost by 35 percent over the base cost.

Exhibit 21. Segment A2 BRT & LRT Transit Options

Alternative 2 Alternative 3

Two-Way on Couplet on Two-Way on Couplet on
o Washington Broadway/ Washington Broadway/
Characteristic Street Washington Street Washington
Center Running Side Running
Operations Contra-Flow SFandar'd Center Running Side Running
Circulation

Station Platforms

Center of street

Side of street

Center of street

Side of street

Stations

3

3

3

3 pairs (1B on
Broadway, OB
on Washington)

Segment Length*

3,438 route feet

3,445 route feet

3,184 route feet

3,216 route feet

Sharp Curves

No

No

No

Yes

Average Travel Speed (7th Street

Station to Mill Plain District Transit 9.6 mph Not Available 12.9 mph Not Available
Center)

Average Travel Time (7th Street

Station to Mill Plain District Transit 3 minutes Not Available 2.32 minutes Not Available
Center)

Capital Cost in Segment Base cost 35 percent Base cost 35 percent

higher than base

higher than base

* Lengths for couplets are averaged between directions. IB = Inbound direction, OB= Outbound direction

1.6.3 Segment B: How would the northern transit alignment affect transit

performance?

Segment B extends from the Mill Plain District to North Vancouver. Segment B would
include an alignment choice between constructing and operating HCT directly adjacent to
the I-5 corridor or through Vancouver streets. Unlike Segments A1 and A2, the design
options in Segment B would have significant differences to the long-term effects of the
Alternatives, as detailed below. Exhibit 22 is a reference table for Segment B.

The reported comparison data are products of a sensitivity analysis preformed to analyze
the impacts the Vancouver and I-5 transit alignments to the transit metrics. LRT is the
representative HCT mode modeled for this analysis and the Efficient level of transit

service was the transit system operation level. The sensitivity test was not conducted with
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the BRT mode. As revealed in Exhibit 22, there are numerous similarities in the outputs
between the two northern alignments in terms of ridership, boardings, and mode split;
most the transit metrics are within the models range of error of one to three percent. As
discussed below, the primary differences between the alignments are in guideway length
and capital and O&M costs. Therefore, similar comparisons could be drawn from a BRT
mode choice discussion around the northern transit alignment choice, which would result
in similar if not the same conclusions.

Exhibit 22. Transit Performance — Segment B LRT Transit Alignments

Characteristic Vancouver Alignment I-5 Alignment
Guideway Length (Expo Center to Northern Terminus) 3.44 miles 4.21 miles
Average Guideway Travel Speed 17.3 mph 21.5 mph
Northern Terminus to 12 min 11.7 min
Expo Center
Average Travel Time )
Nprthern Terminus to 39.9 min 39.6 min
Pioneer Square
Daily Passenger Trips on Transit Over I-5 Crossing 20,800 21,100
Annual Passenger Trips on Transit Over I-5 Crossing 6,673,000 6,779,000
Total Daily Transit System Boardings 175,700 177,100
Clark County Households within 5 % 4%
Y2 mile of HCT station
Transit Accessibility
Clark County Employment 11 % 10 %
within ¥2 mile of HCT station
Estimated Capital Cost $879.3M $1,070.0M
Annual Operating Cost (Increment Over No-Build) $3.5M $4.2M
Annualized Cost per Transit Guideway River Crossing $11.55 $13.67

LRT is the representative HCT mode for the data presented in this table.

1.6.3.1 Reliability and Travel Time

The vehicle hours of delay (VHD) within the corridor for local and express buses with
LRT Vancouver alignment (Alternative 3) would be about 13 hours, and 12.5 hours with
LRT I-5 alignment. HCT travel times during the afternoon peak direction would not be
affected by whether the I-5 or Vancouver alignment were chosen, even though the I-5
full-length alternative is .77 miles longer than the Vancouver alignment (from Expo
Center to the northern terminus). Due to differences in the operating environments, the I-
5 alignment would have an average travel speed 3.5 mph faster than the Vancouver
alignment but, because the Vancouver alignment would be shorter, the average travel
times between the two alignments would be nearly the same. Most morning and
afternoon two-hour peak direction trips from select locations within the region would
have the same travel time for both Alignments, although there are several instances where
the Vancouver alignment would produce a quicker trip between locations.

1.6.3.2 River Crossings and Ridership

The Vancouver and I-5 alignments would provide similar annual transit passengers over
the I-5 crossing; with LRT the Vancouver alignment would see about 6.7 million and the
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I-5 alignment would see about 6.8 million. The Vancouver alignment would see about
53.5 million annual transit boardings on all systems whether BRT or LRT and the I-5
alignment would see about 54 million (daily transit boardings would see a difference of
less than two percent between the alignments). In both instances, the I-5 alignment would
slightly outperform the Vancouver alignment.

1.6.3.3 Accessibility

Although the park and ride lots would allow either alignment to provide Clark County
residents accessibility to HCT, the accessibility to the uses immediately surrounding the
transit stations vary significantly along each alignment. From Mill Plain Boulevard to the
alignment end points, the I-5 alignment would have about 29 percent of its length along a
residential/commercial street, 20 percent in a below-grade section adjacent to non-
residential uses, 19 percent at highway grade, and the remaining 22 percent would be on
aerial structures adjacent to park and school property. The Vancouver alignment would
be integrated into the arterial street system with at-grade crossings only, predominantly
adjacent to residential and commercial land uses. As detailed in Exhibit 22, the
Vancouver alignment, five percent of Clark County households and 11 percent of Clark
County employment would be within one-half mile of an HCT station. The I-5 alignment
would have four percent of Clark County Households and 10 percent of Clark County
Employment within one-half mile of an HCT station. The difference between
accessibility is more clearly illustrated when analyzing the 5-minute walking distance to
transit stations along Segment B.

Exhibit 23 and Exhibit 24 illustrate a 5-minute walking distance to the proposed stations
along Segment B of the I-5 and Vancouver full-length alignments. The 5-minute walking
distance was measured along public right-of-way and existing public infrastructure like
sidewalks and pedestrian paths; it was assumed that transit users would not cross private
property or facilities to gain access to the transit stations. The City of Vancouver
Comprehensive Plan Map was integrated with the map to illustrate the type of land uses
within the 5-minute walking distance.

Analyzing the land uses and 5-minute walking distance along Segment B of the full-
length alignments reveals that the Vancouver alignment would provide walking access to
a larger area and higher density land uses than the I-5 alignment. There are 283 acres
within a five-minute walk of the Vancouver alignment, whereas the I-5 alignment has
105 acres; a 63 percent smaller area within a 5-minute walking distance than the
Vancouver alignment.

Within a five-minute walk of the Vancouver alignment, 87 acres are urban high-density
residential zoning, compared to 10 acres along the I-5 alignment. Fifty-two acres of the
Vancouver alignment are commercially zoned, compared to 9 acres along the I-5
alignment. Conversely, the I-5 alignment has 38 public facility acres within five-minutes
walking distance, whereas the Vancouver alignment has 25 acres.

The difference between the acreages is because public right-of-way was used to measure
the access routes. Using the Clark College station as an example, it is assumed that
people would not cross through the private Clark College baseball field to gain access to
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the station; transit users would walk along a sidewalk. Southeast of the Kiggins Bowl
station, there is a steep hillside that limits walking distance, but along the Vancouver
alignment, all transit stations are at-grade and there are no terrain obstacles. Since the
Vancouver alignment has more intense commercial and residential development
surrounding the stations, more people would be within walking distance of the stations
than the I-5 alignment.

Exhibit 23. I-5 Alignment: 5 Minute Walking Distance from Station Locations
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Exhibit 24. Vancouver Alignment: 5 Minute Walking Distance from Station
Locations
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1.6.3.4 Mode Split

The I-5 alignment would not have as significant impact upon the afternoon peak period
transit mode split between the markets as the Vancouver alignment.

1.6.3.5 Transit System Costs

The capital cost of the I-5 alignment would be approximately $189.5 more than the
Vancouver alignment because of design requirements along the alignment. The I-5
alignment would require shifting the crown of the highway 26 to 30 feet west, to
accommodate the transit guideway within the existing highway right-of-way to the
greatest extent possible. In addition, the I-5 alignment would require building an
extensive retaining wall alongside I-5 and an aerial structure over SR 500 and I-5 to
access the Kiggins Bowl Park and Ride lot. In contrast, the guideway with the Vancouver
alignment would be integrated into the streetscape and would not require the construction
of large, permanent structures. The estimated capital costs of the Vancouver alignment
would be about 18 percent less than the I-5 alignment ($879.3M compared to $1.07B for
LRT). As an increment over the No-Build Alternative, the annual cost to operate the
Vancouver alignment with LRT would be about $3.5M and would be $4.2M with the I-5
alignment—an operating cost difference of about 17 percent.

1.7 Temporary Effects

Chapter 6 details how specific segments of the alignment would be temporarily impacted
by construction of the CRC project. Temporary effects to transit buses during
construction of the CRC project would consist mainly of an increase in travel time due to
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congestion on the I-5 highway during off-peak periods and on downtown Vancouver
local city streets during all hours.

The main impact to transit during construction would be on travel times and speeds of the
local and express bus system. The bus routes operating on the I-5 corridor would
experience delays due to project construction and the resulting traffic congestion, lane
closures, ramp closures, and detours. In turn, the delays experienced within the corridor
would affect scheduled transfers at transit centers and park and rides to meet other routes,
causing some passengers to miss their connection.

There are also anticipated impacts to businesses along segments of the alignments. With
construction within the right-of-way along a business front, parking and access to
businesses is restricted and, therefore, patronage may decrease during construction.

1.8 Mitigation

Chapter 7 details mitigation options for temporary effects. Bus routes would need to be
rerouted during construction. Significant rerouting should be avoided; detours a few
streets east or west of the existing route would be optimal.

To help citizens and business owners become aware of how to navigate within the
construction areas, public meetings could be held, booths could be set up at public events,
public notices could be posted, and information could be distributed by local newspapers
and during local television news casts. In addition, the project sponsors could assist
business owners in making the public aware that they are open during construction
through additional signage and way-finding descriptions to available public parking.
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2. Methods

2.1 Introduction

This chapter is a summary of the methods that were used to collect data and evaluate
effects to transit for the Interstate 5 (I-5) Columbia River Crossing (CRC) project, and
that are documented in this technical report. Additional detail is provided in the Transit
Methods and Data Report. The analysis was developed to comply with the National
Environmental Policy Act (NEPA), with the Federal Transit Administration’s (FTA)
New Starts regulations, applicable state environmental policy legislation, and local and
state transit policies, standards and regulations.

2.2 Analysis Areas

The evaluation of transit used three analysis areas to measure effects: the primary area of
potential impact (API), the secondary API, and the study area. The primary API
addresses the area where direct construction effects would occur and the secondary API
is where indirect effects would occur. These two areas are similar across technical
disciplines. The transit study area addresses areas where system-wide operational effects
would occur. These three analysis areas are shown in Exhibit 25 and are described below.

2.2.1 Primary API

The primary API is the area that would experience direct impacts from construction and
operation of the proposed project alternatives. Most physical project changes would occur
in this area, although mitigation could still occur outside of it.

As defined, the primary API extends about five miles from north to south. It starts to the
north of the I-5/Main Street interchange in Washington, and extends south to the
I-5/Columbia Boulevard interchange in Oregon. North of the Columbia River, the
primary API expands west into downtown Vancouver, and east near Clark College to
include potential high-capacity transit (HCT) alignments and park and ride locations.
Around the actual river crossing, the eastern and western sides each extend 0.25 mile
from the I-5 right-of-way. South of the river crossing, the width narrows to 300 feet on
each side.
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Exhibit 25. Primary and Secondary Area of Potential Impact, and Study Area
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Secondary API Impact, and Study Area
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2.2.2 Secondary API

The secondary API represents the area where indirect impacts (for example, traffic and
development changes) would occur from the proposed project alternatives. For transit,
some direct impacts could also occur in this area from the operations of the proposed
project alternatives.

The secondary API, which is over 15 miles long, runs from a point approximately one
mile north of the I-5/I-205 interchange all the way south to the I-5/1-84 interchange. It
extends one mile on both the east and west sides of the I-5 right-of-way. These
boundaries, and the geographic extent of the potential indirect impacts, may change as
traffic projections become available.

2.2.3 Study Area

The study area includes a portion of the area currently served by the two transit service
providers within the Portland-Vancouver region; TriMet and C-TRAN. This is the area in
which system-wide effects to transit performance and service were evaluated.

The study area is a sub-area of the four-county region (Multnomah, Clackamas and
Washington Counties in Oregon and Clark County in Washington). The study area
includes the area up to, and extending east of, Interstate 205 (I-205). It also extends north
of the secondary API to include existing, planned, and programmed transit facilities in
northern Clark County and south to include downtown Portland.

2.3 Performance and Effects Guidelines

In February 2006 the CRC Task Force, composed of 39 leaders from both Washington
and Oregon, adopted the CRC Screening and Evaluation Framework that established a
six step formal process for screening a list of more than 75 transportation components
and 12 multimodal alternative packages that would be combined to create the DEIS
Alternatives. In general, the framework established screening criteria and performance
measures to evaluate the effectiveness in addressing:

e The project’s Purpose and Need;
e Problems identified in the project’s Problem Definition; and

e Values identified in the Task Force’s Vision and Values Statement.

The evaluation of transit considered both long-term operational performance and effects
and temporary construction effects.

2.4 Data Collection Methods

The following is a summary of the data sources and data collection methods that were
used for this report. For more information see the CRC Transit Methods and Data
Report. In general, the transit data collected was designed to comply with FTA’s New
Starts program requirements. The data provides information on the benefits and effects of
alternative transportation investments that were developed to address the project’s
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purpose and need. The alternatives have not yet been fully vetted with the FTA.
Discussions and submittal will need to occur with FTA to be eligible for New Starts
funding. This is normal for this stage of a project.

2.4.1 General Methods

For the CRC project, Exhibit 26 summarizes the types of data used to evaluate transit and
the source and collection methods.

Exhibit 26. Data Sources and Collection Methods

Data

Source and Collection Method

Coordinated Modeling for
the Bi-State Region

Coordination occurred with the two Metropolitan Planning Organizations in the bi-state
Portland-Vancouver metropolitan area: Metro for Portland, Oregon and the Regional
Transportation Council (RTC) for southwest Washington. For the purposes of CRC, Metro
led the modeling effort, supported closely by the RTC. Metro’s regional travel model was
expanded to include approved population and employment forecasts for Clark County and
its cities.

Analysis Years

The year 2005 served as the base year for existing conditions and the year 2030 served as
the future forecast year for the No-Build Alternative and the build alternatives.

Transportation Analysis
Zones

An integrated and expanded transportation analysis zone system was used that included all
transportation analysis zones in Clark, Multnomah, Clackamas, and Washington counties.
This extended well beyond the primary and secondary API, or study area shown in

Exhibit 25.

Land Use Allocation

Transportation accessibility is an important determinant of future land use. The 2005 Base
Year, used the household and employment allocation that RTC developed with Clark County
was used and the MetroScope Integrated Land Use and Transportation Model. For the 2030
Forecast Year the interim 2030 land use allocation, recently developed by RTC and Metro
and approved by the Bi-State Coordination Committee, was used.

Transportation System

Some of the data for the Transit analysis, such as the level-of-service (LOS) at intersections
near proposed park and ride facilities, was collected from the CRC traffic analysis performed
in accordance with the Transportation Methods and Data Report.

Operating Costs

For each transit alternative TriMet staff analyzed the LRT service and provided the
estimated costs based on projected demand for service in the regional travel demand
modeling results. For TriMet North Portland buses, the number of platform hours was
determined by applying a factor to the vehicle hours traveled (VHT) from the 2030 travel
demand forecasting outputs. For the BRT routes, guideway buses, and C-TRAN local bus
service the CRC Transit Team worked with C-TRAN and used their scheduling program,
The Master Scheduler (TMS), to create a detailed schedule for each transit alternative. With
this schedule, TMS determined the number of buses needed in the peak and off-peak
periods, which then provided the platform hours used to determine operating costs.

In addition, an annual Operating and Maintenance (O&M) cost model was developed
(following the procedures presented in FTA Guidance®) to estimate bus and bus-related
costs. The methodology was composed of the following four steps: 1) develop O&M cost
model for existing C-TRAN bus system, 2) create productivity ratios for the new vehicle type
(e.g., articulated buses) and service characteristics, 3) add expense line item unit costs for
costs that are not part of current operations (i.e. BRT Stations), and 4) run the O&M cost
model for the different alternatives to calculate the total O&M costs for each alternative.

& Procedures and Technical Methods for Transit Project Planning, Federal Transit Administration, December, 2006,
http://www.fta.dot.gov/planning/newstarts/planning_environment 2396.html
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2.4.2 Modeling Tools

Data collection for the transit analysis used Metro’s regional travel demand model. This
model follows a traditional trip-based four-step model, which includes:

o Trip generation, based on land use and socioeconomic factors, to determine the
location, magnitude, and purpose of trip-making;

o Trip distribution to identify origin and destination travel patterns by calculating
trip lengths and travel times from transportation system attributes;

e Mode choice to sort trips into the various vehicle, transit, or pedestrian/bicycle
modes; and

o Trip assignment to route paths for vehicle and transit trips, which are determined
for several time periods throughout the day.

Metro’s regional travel demand model uses EMME/2 software to assign trips to the auto
and transit simulation networks. Limited auto assignment information was provided using
VISUM for flow bundle analyses and traffic operations work. In addition to VISUM, the
transit analysis used the VISSIM, Synchro/SimTraffic, and SUMMIT software packages
to further derive transit performance measures.

2.4.3 Modeling

2.4.3.1 Inputs

The model inputs that were developed by the CRC project team and delivered to Metro
and Regional Transportation Council (RTC) included:

o Traffic and Transit Data;

e Service Plans and Fare Policies;

o Draft Detailed Definition of Transit Alternatives;
e 2030 Base Year Land Use Allocation; and

e CRC Modeling Packages.

Over 20 modeling packages were prepared for the CRC transit alternatives. See CRC
Modeling Package T-1 (June 2006) through CRC Modeling Package T-21.2 (September
2007). Each of the transit service plans developed with respect to the alternatives for
modeling purposes applied a consistent transit operating strategy composed of three types
of transit service: 1) traditional local bus fixed-route service; 2) express bus with point-
to-point service from Clark County park and ride lots to Portland; and 3) HCT service
providing frequent and high-capacity bi-state service using an exclusive guideway (with
the exception of the No-Build Alternative).

2.4.3.2 Processing and Outputs

For transit, 11 model outputs were provided as part of the initial travel and patronage
forecasting. Exhibit 27 provides a list and description of these measures.
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Exhibit 27. Transit Forecasting Model Outputs

Number Model Output Description

1 Transit Cutlines Ridership Provides the person-trips on transit at specified critical points
in the regional road network during the peak and off-peak
periods.

2 Vehicle Hours of Delay (VHD) — Transit The cumulative delay that all transit vehicles traveling on links
with a volume to capacity (v/c) ratio of greater than 85 percent
would experience during the time period.

3 Travel Times for Selected Origins and Travel times between the 33 CRC districts identified in

Destinations — Auto, Transit Washington and Oregon for auto and transit.

4 Transit Ridership Provides the peak, off-peak, and daily ridership for the entire
transit system and daily boardings on a route by route basis.

5 Job Accessibility based on Travel Times Between selected origin and destination pairs, jobs that are
accessible by vehicle category and by transit, for 15, 30, 45
and 60 minute travel time contours.

6 Household Accessibility based on Travel = Between selected origin and destination pairs, households

Times that are accessible by vehicle category and by transit for 15,
30, 45 and 60 minute travel time contours.
7 Transit Peak Load Point (I-5 Premium Identifies the specific location of the transit peak load point on
Service Line) a route by route basis.

8 Park and Ride Lot Demand Identifies the forecasted number of vehicles that would use a
specific park and ride lot.

9 Transit Performance Calculations (TPC) By route grouping, provides several measures including transit

Vehicle Hours Traveled (VHT), VMT, passenger miles and
vehicle requirements.

2.5 Analysis Methods

For the transit alternatives the analysis of the long-term operational performance and
effects, both direct and indirect, have been based on a comparison of the modeling work
and outputs described above. The long term operational performance and effects of the
transit alternatives have also been evaluated on four CRC project values: 1) Mobility,
Reliability, Accessibility, Congestion Reduction and Efficiency; 2) Modal Choice; 3)
Cost Effectiveness and Financial Resources; and 4) Bi-State Cooperation. These values
have been assessed using seven of the screening criteria adopted by the CRC Task Force,
with 11 screening measures, for evaluating the DEIS alternatives. The values, screening
criteria and measures are summarized in Exhibit 28. Justification for system- and
segment-level choices that were not considered or were removed from consideration from
the CRC project after preliminary analysis is discussed in the Final Definition of Transit
Alternatives.

2-6

Methods
May 2008



Interstate 5 Columbia River Crossing
Transit Technical Report

Exhibit 28. CRC Project Values, Screening Criteria and Screening Measures

Value

Screening Criteria

Screening Measure

Mobility, Reliability,

Reduce travel times and delay in the I-5

corridor and within the project area for
transit modes.

P.M. peak period transit vehicle travel speed in
miles per hour (mph) from selected corridor points
along I-5.

P.M. peak period transit VHD from selected corridor
points along I-5.

Accessibility, Total transit vehicles per hour (p.m. peak direction)
Congestion over the Columbia River within I-5 corridor.
Reduction and
Efficiency Total daily and annual transit trips over the
Columbia River within I-5 corridor.
Improve person throughput of the I-5 ) o )
Columbia River Crossing. Peak period/peak direction mode split between
single-occupancy vehicles (SOV), high-occupancy
vehicles (HOV) and transit for I-5.
Provide for multimodal transportation Percent of households and employment with
choices in the I-5 corridor and in the access to transit within one quarter-mile of bus
project area. lines and one-half mile of HCT stations.
Modal Choice

Improve transit service to target
markets in the I-5 corridor and in the
project area.

Transit travel times from the seven Clark County
transit markets to the five major transit markets in
Oregon.

Cost Effectiveness
and Financial
Resources

Minimize the cost of construction.

Estimated transit capital costs.

Estimated total capital, operations, and
maintenance costs for each alternative package
(National transit industry performance measures).

Ensure transportation system
maintenance and operation cost
effectiveness.

Total HCT and Transit System operating costs as
defined by the Transit Performance Calculation
(annual service hours, operating cost per
passenger mile).

Bi-State Cooperation

Support adopted transportation plans.

Transit system and service supports local and
regional transportation plans.

2.5.1 Temporary Construction Effects Approach

Temporary construction effects have been estimated by evaluating the proposed
construction methods and schedules and comparing the predicted detours, if any, and
expected traffic delays with normal operation of transit services. Temporary

displacements and relocations of facilities have also been evaluated to determine if transit
service operations would be impacted.

2.5.2 Mitigation Measures Approach

Mitigation for temporary construction impacts was analyzed. The recommended
mitigation measures are feasible within the goals and features of the proposed alternative.
Chapter 7 describes the potential mitigation measures associated with the CRC project.
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3. Coordination

The CRC project is sponsored by the Washington State Department of Transportation
(WSDOT), Oregon Department of Transportation (ODOT), Federal Highway
Administration (FHWA) and Federal Transit Administration (FTA).

In addition to working with the project sponsors the CRC Transit Team (which is
composed of agency and consultant staff) has coordinated with other local agencies and
groups. The CRC Transit Team has also supported the CRC Communications Team in
public outreach efforts. This coordination, which will continue throughout the project,
has been vital to the development of the transit alternatives and in the transit system
planning and analysis. The following is a brief summary of the Transit Team’s ongoing
coordination efforts with:

e The Transit & Modeling Working Group;

e The New Starts Working Group;

e Individual agency briefings;

e The Clark County High-Capacity Transit System Study; and

e Public Involvement.

3.1 Transit & Modeling Working Group

The Transit & Modeling Working Group is composed of members from CRC’s Transit
and Traffic Teams, project sponsors and representatives of the project’s six local agency
partners:

e City of Vancouver;

o City of Portland;

o Portland Metro;

e Southwest Washington RTC;

e C-TRAN; and

e TriMet.
Since the fall of 2005, this group has met bi-weekly to develop the CRC transit
alternatives, discuss and resolve issues related to the modeling and assist in the analysis.
An important function of this group is that the representing agency members serve as a
resource to the CRC project and to share information, and build understanding of the
project within their respective agencies and on the part of elected officials. The bi-weekly
meetings of the Transit & Modeling Working Group, and the group’s importance in

building a consensus, will continue throughout the project’s alternatives analysis and
environmental review process.
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3.2 New Starts Working Group

The New Starts Working Group, which began holding bi-weekly meetings at the start of
2007, is also composed of members from the CRC project’s sponsors and six local
agency partners, with active participation from the two transit agencies, the two
Metropolitan Planning Organizations (MPO) and support from the two cities. The
purpose of the New Starts Working Group is to provide technical and strategic advice to
the CRC Transit Team on the preparation of products related to the FTA’s New Starts
reporting process. This includes reviewing and commenting on the travel demand
modeling methods, and providing advice on draft and final New Starts guidance and
regulations. This group will continue to meet and assist the development of the CRC
transit alternatives through the selection of a Locally Preferred Alternative (LPA) and the
submission of a Preliminary Engineering application to the FTA.

3.3 Individual Agency Briefings

The CRC Transit Team has provided individual agency briefings with the local agency
partners and federal agencies (FTA and FHWA). These briefings have been either to
provide a general update on the development of the project’s transit alternatives, or to
discuss a specific aspect of the transit alternatives that is of concern to the agency. These
meetings will continue to be held as requested throughout the alternatives analysis/DEIS
process.

3.4 Clark County High-capacity Transit System Study

In the fall of 2006, the Southwest Washington RTC began leading a partnership to study
future options for a high-capacity transit (HCT) system in Clark County. The outcomes of
the study include identifying possible combinations of HCT transit modes and travel
corridors that would be needed to accommodate growth in Clark County. The CRC
project and the CRC Transit Team have been and will continue to coordinate important
analysis and decision milestones with this study.

3.5 Public Involvement

The CRC Transit Team has been supporting and working with the CRC Communications
Team to develop and implement the Transit Communications Plan. This plan outlines the
ways staff will inform and gather input from the public and stakeholders about transit
issues and their trade-offs and describes the elements that public input may influence.
The Transit Team has provided data and graphic images for outreach materials, such as
fact sheets, displays and maps. Transit Team staff has attended neighborhood meetings,
summer fairs, and festivals to talk with community members about the transit alternatives
and to answer questions.

The goals of the Transit Communications Plan are to:

o Inform people about the transit issues regarding alignments, modes, station and
park and ride location and design issues;

o Communicate trade-offs about the different options;
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e Seek input from people in the project area about trade-offs and community
preferences;

o Engage communities in the discussion of design issues; and

o Inform people outside of the project area about the transit issues and trade-offs.

Community input has guided and will continue to guide many HCT design elements,
including the right-of-way width on streets in terms of an exclusive guideway, transit
features and amenities, and locations of stations and other facilities. The current phase of
outreach focuses on transit modes and alignments, and the locations of stations and park
and ride lots. This report presents major findings on significant performance and cost
differences between transit modes and alignment options at the end of 2007. A public
comment period will follow in early 2008. Subsequent outreach efforts will focus on the
design of the streetscape, stations, and park and ride lots. This public involvement effort
will continue through the selection of the Locally Preferred Alternative (LPA) and the
DEIS process in the spring of 2008.
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4. Affected Environment

4.1 Introduction

This section discusses the existing transit conditions in the project study area. For a
discussion of the No-Build Alternative transit system with the 2030 forecast year, see
Section 5.2.

I-5 is a critical bi-state link for transit service between Vancouver and Portland. The
current [-5 crossing of the Columbia River, and its associated interchanges, experience
heavy congestion and delays in the peak travel periods. Stop-and-go traffic conditions
can last two to five hours in the peak direction in the mornings and afternoons, as well as
whenever traffic accidents, vehicle breakdowns, or bridge-lifts occur. The congested
crossing also affects peak-direction transit operations, reliability, and connectivity
between Vancouver and Portland.

Transit service within the region is provided by two agencies: TriMet in the Portland Tri-
County area and C-TRAN in Clark County. Existing bi-state transit service includes local
fixed-route bus service between Vancouver and the Delta Park light rail (LRT) station in
Portland (with light-rail service continuing on to downtown Portland) and commuter-
oriented peak period express routes from Clark County park and ride lots and transit
centers to central Portland or to light rail stations in Portland.

Exhibit 29 summarizes C-TRAN’s existing transit network operating characteristics and
Exhibit 30 provides a summary of C-TRAN’s existing transit service within the primary
and secondary API. Exhibit 31 summarizes the existing transit facilities that are used for
bi-state travel, between Clark County and Portland, on I-5. The locations of these
facilities are shown in Exhibit 32.

Exhibit 29. Summary of Existing Transit Operating Characteristics

Characteristic TriMet C-TRAN

Fixed Route Buses 645 130
Vehicles

LRVs 105 N/A

Fixed Route Bus 1,873,568* 231,191*
Annual Revenue Hours

LRT 415,713* N/A

. o Buses 3 1

Maintenance Facilities

LRT 2 N/A

*Source: 2005 National Transit Database
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Exhibit 30. Existing Transit Service within the Primary and Secondary API

Headway

Route Peak Period Off-Peak Period Weekend
Line 6 15 minutes 15 minutes 15 minutes
Local Bus Line 8 15 minutes 15 minutes 15 minutes
TriMet Line 16 30 minutes N/A N/A
LRT Yellow Line 10 minutes 15 minutes 15 minutes
Line 1 30 minutes 30 minutes 45 minutes
Line 2 40 minutes 40 minutes 40 minutes
Line 3 40 minutes 40 minutes 40 minutes
Line 4 15 minutes 15 minutes 15 minutes
Line 6 30 minutes 30 minutes 30 minutes
Local Bus . ) )
Line 25 30 minutes 30 minutes 45 minutes
Line 30 25 minutes 25 minutes 30 minutes
Line 32 30 minutes 30 minutes 30 minutes
Line 37 15 minutes 15 minutes 15 minutes
CTRAN Line 71 15 minutes 15 minutes 30 minutes
Line 44 25 minutes N/A N/A
Limited Bus Line 114 120 minutes N/A N/A
Line 173 120 minutes N/A N/A
Line 105 20 minutes 60 minutes N/A
Line 134 12 minutes N/A N/A
Express Bus Line 157 60 minutes N/A N/A
Line 190 60 minutes N/A N/A
Line 199 10 minutes N/A N/A

Source: TriMet’s 2007 service schedule and C-TRAN’s 2007 service redesign schedule

Exhibit 31. Existing Transit Passenger Facilities used for Bi-State Travel within I-5

Corridor
Parking
State Transit Facility Location Spaces Bus Bays
Salmon Creek Park and Ride Lot Adjacent to I-5 at NE 139th St. 493 N/A
99th Street Transit Center Adjacent to I-5 at NE 99th St. 600 9
Washington  BPA Park and Ride Lot NE Ross St. & NE 15th Ave 175 N/A
Vancouver Mall Transit Center NE Vancouver Mall Drive N/A 5
K-Mart Park and Ride Lot Andresen and 25th St. 100 N/A
Expo Center Park and Ride Lot 2060 N Marine Dr. 300 N/A
Delta Park Park and Ride Lot 1904 N Victory Blvd. 304
Oregon Lombard Transit Center N Lombard & N Interstate Ave N/A
Rose Quarter Transit Center N Interstate & N Holladay N/A
Total 1,972 26

Source: Physical inventory of 2007 existing conditions

4-2
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Exhibit 32. Existing Transit Passenger Facilities used for Bi-State Travel within the

I-5 Corridor
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4.2 C-TRAN Transit Network

C-TRAN operates a fleet of 130 bus vehicles, with 26 routes (17 local routes and nine
commuter/express routes). C-TRAN fleet maintenance occurs at the Administration,
Operations and Maintenance (AOM) building in Vancouver. According to data from the
National Transit Database, in 2005 C-TRAN logged approximately 303,195 annual
revenue hours (231,191 for fixed route bus and 72,004 for paratransit services for seniors
and people with disabilities).

The current C-TRAN transit network is the result of a service redesign that was adopted
by C-TRAN in January of 2007 and fully implemented with minor modifications in
November of 2007. In downtown Vancouver C-TRAN operates 10 local bus routes.
Generally, these local bus routes operate at 15 to 60 minute headways in the peak and
off-peak periods, on weekdays and weekends. See Exhibit 30 for a complete list of the
local bus routes and their headways. Of these, local bus routes 4 — Fourth Plain, 37 — Mill
Plain, and 71 — Highway 99 have the highest bi-state and local ridership. With C-TRAN’s
service redesign, Route 4 began extended service from Vancouver to the light rail station
at Delta Park in north Portland. Route 4 also provides service to Hayden Island. While
crossing the Columbia River, Route 4 currently operates in general purpose lanes in
mixed traffic on I-5 in order to serve Hayden Island.

Within the project area, C-TRAN also operates three limited routes (44 — Fourth Plain
Limited, 114 — Camas/Washougal Limited and 173 — Battle Ground Limited). These
limited routes, which operate only during the peak period on weekdays, have a stop
spacing of every one-half to one mile and therefore do not meet the CRC definition of a
point-to-point express bus. The 4X is a limited stop version of the local bus route 4, with
a peak period headway of 30 minutes. It crosses the Columbia River on I-5 general
purpose lanes and facilitates a transfer opportunity to the light rail station at Delta Park,
but does not stop on Hayden Island. The 114 and 173 also travel across the Columbia
River and provide a transfer opportunity to light rail at Delta Park. These two routes both
have peak period headways of 120 minutes.

4.2.1 C-TRAN I-5 Corridor

In the I-5 corridor C-TRAN’s existing transit network also includes five express bus
routes; the 105 — I-5 Express, 134 — Salmon Creek Express, 157 — Lloyd District Express,
190 — Marquam Hill Express, and the 199 — 99th Street Express. See Exhibit 30 for the
headways of these existing express bus routes. Express bus service is defined as point-to-
point service from Clark County park and ride lots (such as 99th Street and Salmon
Creek) to central Portland with no intermediate stops. These express bus routes travel in
general purpose lanes along I-5, except when operating in the afternoon peak northbound
high-occupancy vehicle (HOV) lane on I-5 from Going Street to Marine Drive. Express
buses operate on weekdays only and, except for the line 105, only during peak periods.

In Clark County two transit centers and three additional park and ride lots served by
C-TRAN are used by people traveling within the I-5 corridor to central Portland. These
are the Salmon Creek Park and Ride, the 99th Street Transit Center (which, with the
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service redesign, replaced the operational functions of the Seventh Street Transit Center
downtown), the BPA Park and Ride, the Vancouver Mall Transit Center and the K-Mart
Park and Ride. Together, these facilities provide a total of 1,368 park and ride spaces.

4.2.2 C-TRAN I-205 Corridor

In addition to express bus service over the Columbia River in the I-5 corridor C-TRAN’s
existing transit service includes limited and express bus service over the Columbia River
in the 1-205 corridor. These routes include the 65 — Parkrose Limited, 164 — Fisher’s
Landing Express, and the 177 — Evergreen Express. In the morning peak, routes 164 and
177 use 1-205 to travel to downtown Portland; these routes return in the afternoon peak
over [-5. Because these buses do not pick up or drop off passengers in the I-5 corridor
they do not serve bi-state transit travel within the I-5 corridor and have therefore not been
included in Exhibit 30. Route 65 provides a connection between east Vancouver and the
Parkrose light rail station on the Blue Line into central Portland.

For transit service within the I-205 corridor, the existing transit facilities include the
Fisher’s Landing Transit Center (with 566 park and ride spaces) and the Evergreen Park
and Ride lot (with 271 park and ride spaces).

4.3 TriMet Transit Network

Exhibit 29 above includes TriMet’s existing transit operating characteristics and Exhibit
30 provides a summary of TriMet’s existing transit service within the primary and
secondary API. Exhibit 31 summarizes the existing transit facilities that are used for bi-
state travel on I-5 between Clark County and Portland. The locations of these facilities
are shown in Exhibit 32.

TriMet’s transit network consists of a 44-mile, 64-station, light rail system shown in
Exhibit 32 (including Interstate MAX, which extends from downtown Portland to the
Expo Center, approximately two miles south of downtown Vancouver) with 103 light rail
vehicles (LRVs). All LRV maintenance and repairs are carried out in two facilities —
Ruby Junction on the east side of TriMet’s service area and Elmonica on the west side.
TriMet also currently operates 645 buses grouped into 18 fleets on 93 bus routes,
paratransit service for seniors and people with disabilities, and facilities with advanced
amenities and passenger information. TriMet’s fixed route buses are assigned to one of
three garages—Center Street or Powell Garage on the east side and Merlo Garage on the
west side—where they are maintained and dispatched; a portion of the paratransit buses
are maintained at a garage in the industrial district of Northwest Portland. According to
data from the National Transit Database, in 2005 TriMet operated 2,727,571 annual
revenue hours (1,873,568 hours for fixed route bus service; 438,290 hours for paratransit
service; and 415,713 hours for light rail).

Within the primary API in North Portland, TriMet operates three local bus routes: line 6 —
Martin Luther King Jr. Boulevard, line 8 — Northeast 15th Avenue and line 16 — Front
Avenue/St. Johns. Route 6, which formerly provided bi-state service to the Seventh Street
Transit Center in downtown Vancouver, travels along Martin Luther King Jr. Boulevard
and across North Portland Harbor to Hayden Island. Route 8 provides service to
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Middlefield east of I-5 and facilitates a transfer to Route 16 which travels along Marine
Drive to the Rivergate area of Portland, stopping at the Expo Center light rail station.
Routes 8 and 6 are frequent service lines and run at 15 minute peak and off-peak
headways all day on weekdays and weekends. Route 16 operates at 30 minute headways
in the morning and afternoon peaks only, and only on weekdays.

Within the primary API, TriMet also owns and operates the 5.8-mile Interstate MAX
Yellow Line, which runs through North Portland and includes 10 stations between the
Rose Quarter and its terminus at the Expo Center just south of North Portland Harbor.
The Yellow Line runs at approximately 10 minute headways in the peak period and 15
minutes in the off-peak period on both weekdays and weekends.

Along the I-5 corridor in Portland there are currently two transit centers, and two
additional park and ride lots that are served by TriMet and used by people traveling
between Clark County and central Portland. These are the Expo Center park and ride, the
Delta Park park and ride, and the Lombard and Rose Quarter Transit Centers. Together,
these facilities provide a total of 604 park and ride spaces.

4.4 Existing Bi-State Transportation and Transit Conditions

4.4.1 Introduction

The following is a brief summary of the existing bi-state transportation and transit
conditions within the I-5 corridor. For more information see the CRC 2030 Transit Travel
Markets Study (January 2007) and the CRC Draft Detailed Definition of Transit
Alternatives Report (August 2007).

The I-5 crossing is utilized far beyond its designed vehicle throughput capacity and the
highway and bridges fall short of current national design and safety standards. The two-
bridge crossing, which served 30,000 vehicles per day in the 1960s, now carries more
than 125,000 automobiles, buses, and trucks on an average weekday. While many of
these trips are regionally-oriented (average trip length is 16 miles), it is estimated that
approximately 70 to 80 percent of trips using the I-5 crossing enter or exit [-5 within a
five-mile-long segment, creating intense congestion problems. This five-mile segment,
known as the Bridge Influence Area (similar to the primary API) is between SR 500 in
Washington and Columbia Boulevard in Oregon.

Within the Portland-Vancouver region, congestion in the Bridge Influence Area has an
adverse affect on transit travel speed and service reliability. Between 1998 and 2005,
local bus travel times between the Vancouver Transit Center and Hayden Island increased
50 percent during the peak period. Local buses crossing the I-5 bridge can take up to
three times longer during parts of the morning peak compared to off-peak periods. On
average, local bus travel times are between 10 and 60 percent longer when traveling in
the peak direction.

Express buses, which also use I-5 to cross the Columbia River, experience congestion
and incident-related delays. Express buses traveling southbound during the morning peak
generally have travel times between 45 and 115 percent longer than express buses
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traveling during off-peak periods. Express buses traveling northbound during the
afternoon peak have the advantage of using the northbound high-occupancy vehicle
(HOV) lane; however, these buses still experience travel times between 35 and 60 percent
longer than express buses traveling during the off-peak periods.

The following section describes the existing 2007 bi-state transit system using metrics
that are similar to those used to compare the full alternatives in Section 5.2 and that are
shown in Exhibit 28.

4.4.2 Mobility, Reliability, Accessibility, Congestion and Efficiency

Exhibit 33 provides the existing transit vehicle average speeds in downtown Vancouver,
and the travel delay in the I-5 corridor (defined here as from about Salmon Creek at 134th
Street in Washington to downtown Portland) and the Bridge Influence Area. Exhibit 34
provides the existing person throughput of the I-5 crossing, with the combined vehicle
capacity per peak hour and the total daily and annual passenger trips on transit.

In 2007, 19 standard 40-foot buses per hour (local and express bus routes) use I-5 to cross
the Columbia River in the afternoon peak, in the northbound peak direction. This is the
only type of transit vehicle that crosses the river on I-5 today. The local routes that travel
in downtown Vancouver have an average travel speed of 8.3 mph. Over the afternoon
peak (between 3:00 p.m. and 7:00 p.m. on weekdays) the buses that cross the Columbia
River experience an average VHD of 11.2 hours in the I-5 corridor (over approximately
15 miles). VHD is the cumulative delay that all transit vehicles traveling on links with a
volume to capacity (v/c) ratio of greater than 85 percent would experience during the
time period. About 20 percent of the existing delay occurs within the five-mile Bridge
Influence Area, which has a transit VHD of 2 hours. Due to congestion on I-5, the VHD
that transit vehicles experience in the afternoon peak affects the overall reliability of
transit, including the ability of the transit system to adhere to a published schedule.

2 Some of these existing conditions are based on the 2005 transit networks, which are somewhat different from the 2007
Service Redesign. For example the 99th Street Express Bus (199) that would cross the Columbia River on I-5 was added
with the Service Redesign. The number of buses over the river and the expected ridership on this route is not reflected in
the 2005 data below.
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Exhibit 33. Existing Transit Delay and Vehicles in the I-5 Corridor and Bridge

Influence Area

Transit Characteristic Metric Existing Conditions

p.m. Peak Period Transit Vehicle Travel Downtown Vancouver 8.3 mph
Speed in Miles Per Hour (MPH) = mp
Average Weekday p.m. Peak P;eriod1 I-5 Corridor VHD 11.2 VHD
Transit Vehicle Hours of Delay Bridge Influence Area VHD 2 VHD

Standard 40-foot Buses 19
Total Transit Vehicles per Hour Over the Articulated 60-foot Buses N/A
Columbia River in I-5 Corridor (p.m. Peak .
Period/Peak Direction’) LRT 90-foot Rail Cars N/A

19

Source: 2006 CRC Transit Travel Time Survey, 2007 Travel demand forecasting outputs, C-TRAN and TriMet's 2007 published schedules
! P.M. Peak Period: 3:00 p.m. to 7:00 p.m. weekdays

VHD is the cumulative delay experienced by transit vehicles on links with a v/c ratio greater than 85 percent during the time period.

3 P.M. Peak Direction: Northbound

As shown in Exhibit 34, the 2006 CRC On-Board Survey observed that there are about
3,300 weekday daily transit passenger trips across the Columbia River in the I-5 corridor.
This includes approximately 1,400 trips on C-TRAN’s four express bus routes and 1,900
local bus trips. These daily trips result in about 928,000 annual trips on transit over the
river. Currently, in the afternoon peak, 67 percent of persons crossing the river on I-5
northbound are in single-occupancy vehicles (SOV), 27 percent are in high-occupancy

vehicles (two or more persons), and six percent are using transit.

Exhibit 34. Existing Person Throughput of the I-5 Columbia River Crossing

Transit Characteristic

Total Daily and Annual Transit
Passenger Trips Over the
Columbia River via I-5
(Bi-Directional)

Peak Period/Peak Direction
Mode Split Over the Columbia
River via |-5 Between SOV, HOV
and Transit

Metric Existing Conditions
Daily Express Bus and Local Bus 3,300
Daily HCT N/A
Total Daily Transit Passenger Trips 3,300

Annual Express Bus and Local Bus 928,000
Annual HCT N/A

Total Annual Transit Passenger Trips 928,000
Daily BRT/Bl_Js Transfers f_rom Clark N/A
County to TriMet Yellow Line
p.m. Peak Direction SOV 67 percent
p.m. Peak Direction HOV 27 percent
p.m. Peak Direction Transit 6 percent

Source: 2006 CRC On-Board Survey and 2007 travel demand forecasting outputs

! P.M. peak period: 3:00 p.m. to 7:00 p.m. weekdays, p.m. peak direction is northbound

SOV - Single Occupancy Vehicle, HOV — High Occupancy Vehicle

4-8
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4.4.3 Existing Multimodal Transportation Choices

To determine the existing options for bi-state multimodal transportation choices the
transit service provided in the study area was analyzed by target markets.

Two key transit markets, shown in Exhibit 35, have been identified for bi-state travel
across the Columbia River (see the CRC 2030 Transit Market Analysis):

e Inner Urban Market: Local and intermediate distance trips between downtown
Vancouver and downtown Portland, with destinations in those locations and in
North Portland, Delta Park, Rivergate, Hayden Island and the inner urban areas in
and around downtown Vancouver.

e Suburban Commuter Market: Long distance trips from Salmon Creek, east
Clark County and outer Clark County to destinations in the inner urban market
and downtown Portland.

Exhibit 35. CRC Transit Travel Markets

Suburban
Commuter
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The bi-state transit travel market analysis was supported by field observations and
passenger counts on the C-TRAN and TriMet service networks in both the I-5 and 1-205
corridors. Exhibit 36 shows the observed composition of the 2005-2006 daily bi-state
transit trips from the CRC On-Board Survey. As shown, the inner urban transit market is
64 percent of today’s bi-state transit patronage. It consists of 1,903 passengers riding on
TriMet’s route 6 (which has been replaced by C-TRAN’s routes 4 and 4X with the 2007
Service Redesign), 438 passengers on C-TRAN’s route 105, and 996 Clark County
residents parking and riding at TriMet’s MAX light rail stations.’

The suburban commuter transit market constitutes the remaining 36 percent of the total
transit travel market in the corridor. It consists of 972 passengers riding C-TRAN’s I-5
express bus routes 134, 157, and 190, and 866 passengers riding C-TRAN’s [-205
express bus routes 164, 165, and 177.

Exhibit 36. 2005-06 Bi-State 24-hour Average Daily Transit Trips (Bi-Directional)

(1) C-TRAN I-3 P&R

(5) TriMet #6 Local Express Buses {134,

Bus from Downtown I-5 #157, and #190
Vancouver to .
Downtown Portland (19%) SU bu rban
b Commuter Market
Blvd
; (37%) (36%)

(2) C-TRAN 1-205

Inner Urban P&R Express Buses
Market #164, #165, and #177
(64%0)

(19%)

(4) C-TRAN #105
Express Bus from (3) Clark County
Downtown Vancouver Residents Parking and
to Downtown Portland Riding at TriMet Light

via [-5 Rail Stations

? This includes Clark County residents parking at the Delta Park and Expo Center park and ride lots in the I-5 corridor
and the Parkrose and Gateway park and ride lots in the I-205 corridor and then riding MAX light rail.
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Between March and June of 2006 the CRC project conducted a 12-week survey of license
plates at Clark County and Oregon park and ride lots and collected 50,000 observations.
From this survey, Exhibit 37 shows which Clark County park and ride lot is the origin of
the existing bi-state transit trip in the I-5 corridor. Exhibit 37 also shows the points of
origin of riders that frequently parked at the park and ride lot and those that were
infrequent transit users. Within the Salmon Creek area, part of the suburban commuter
market, the majority of people are parking in Clark County park and ride lots (such as
Salmon Creek and BPA/Ross) and traveling across the river on C-TRAN’s express bus
routes. Within downtown Vancouver, and other areas within the inner urban market, a
greater number of people drive across the Columbia River, park at the Delta Park or Expo
Center lots, and use light rail for their transit trip. This geographic distribution of trip
origins supports the division of the markets shown in Exhibit 36, where the 19 percent of
bi-state transit trips of Clark County residents parking and riding at TriMet light rail
stations is included as part of the inner urban market.

For the 2030 transit travel markets, modeling forecasts have been prepared and the trip
origin and destination patterns between 15 districts within the regional study area (seven
districts in Washington and eight in Oregon) have been analyzed. Generally, both today
and in future land use forecasts, Clark County has more housing than jobs, which results
in a relatively large number of Clark County residents commuting to employment in
Portland across the Columbia River.
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Exhibit 37. 2006 Observed Clark County Park and Ride Origins for Transit Trips
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The existing bi-state transit service provided to target markets in the I-5 corridor is
affected by the existing highway congestion. Exhibit 38 shows the average transit travel
times on I-5 by segment and peak period direction (northbound for the afternoon peak
and southbound for the morning peak). Average travel times are from observed travel
times during the 2006 CRC Vehicle Survey on I-5. This exhibit shows that southbound in
the morning peak the total transit travel time between 39th Street in Clark County and
Killingsworth in Portland is about 12 minutes, with the longest segment being between
the I-5 bridge and Marine Drive. During the afternoon peak northbound the total transit
travel time is over 14 minutes, with the longest segment travel time being between
Marine Drive and Lombard Street — where the existing northbound HOV lane ends.

Exhibit 38. 2006 Average Peak Period/Peak Direction Transit Travel Times by I-5
Segment
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6:35

6.00

O Northbound

5.00 B Southbound

Total Travel Time:
4.00 Northbound =14:41
Southbound =11:45

3:15
2:56 3:03

3:06

3.00 §
2:36

Travel Time (min.)

2.00 A

1:29
1:15 1:13

0:58
100 I
0.00
To Hazel
Dell

39th Street
1-5 Bridge
Street

Marine Drive
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Exhibit 39 shows the transit level-of-service (LOS) values for each segment of I-5 in the
study. The southbound highway segments north of the I-5 bridge all operate at LOS “F.”
Because the Delta Park bottleneck is in the middle of the segment from Marine Drive to
Lombard Street there is less variability in the transit travel time, which is reflected with a
LOS “E.” All northbound highway segments south of the I-5 crossing operate at LOS
“F.” The segment from Fourth Plain Boulevard to 39th Street operates at LOS “E” due to
the diverge bottleneck at SR 500 (near 39th Street). Otherwise, the travel times in the
segment north of the I-5 crossing are not particularly variable, which confirms field
observations that -5 traffic generally travels at free-flow speeds north of the SR 14
interchange.

Affected Environment
May 2008 4-13



Interstate 5 Columbia River Crossing
Transit Technical Report

Exhibit 39. 2006 Peak Period/Peak Direction I-5 Reliability LOS by Segment

Peak Period®/ Coefficient of
Peak Direction I-5 Segment Variability® Transit LOS®
39th Street to Fourth Plain Boulevard 1.06 F
Fourth Plain Boulevard to the I-5 bridge 1.21 F
A.M. Southbound I-5 bridge to Marine Drive 0.57 F
Marine Drive to Lombard Street 0.42 E
Lombard Street to Killingsworth Street 0.26 C
Fourth Plain Boulevard to 39th Street 0.46 E
I-5 bridge to Fourth Plain Boulevard 0.28 C
P.M. Northbound Marine Drive to I-5 bridge 0.87 F
Lombard Street to Marine Drive 1.71 F
Killingsworth to Lombard Street 2.32 F

Source: 2006 CRC Vehicle Survey on I-5

! a.m. peak period is defined as 6:00 a.m. to 10:00 a.m. and p.m. peak period is 3:00 p.m. to 7:00 p.m. weekdays.

2 As defined by the Transit Cooperative Research Program (TCRP) in the “Transit Capacity and Quality of Service Manual,” the coefficient

of variability, c,, as the ratio of the standard deviation of observed headways to the scheduled headways.

w

As defined by TCRP in the “Transit Capacity and Quality of Service Manual,” LOS is defined as the ratio of the standard deviation of
observed travel time to the average off-peak travel time. Therefore, a LOS “F” value shows that the variation of travel times is very great
when compared to the average. A LOS of “C” value shows the travel time does not vary much from the average, and therefore is more
predictable than the LOS “F” value.

The existing transit service to the relevant transit markets is shown in Exhibit 40, which
provides the existing transit travel times for a few representative pairs of the CRC transit
markets, and Exhibit 41, which provides the existing daily transit mode split for the CRC
transit markets.

The transit travel times include those for the northbound afternoon peak and the
southbound morning peak. These transit travel times were provided by CRC’s VISSIM
analysis of I-5 and Metro’s regional travel demand model for a specific transit route (as
noted). On transit, to travel between Pioneer Square in downtown Portland and Salmon
Creek on C-TRAN’s route 134 takes approximately 44 minutes in the two-hour afternoon
peak and 36 minutes in the morning peak. Between the Lombard Transit Center and
Vancouver Mall (via LRT and C-TRAN’s route 4L) the transit travel time is 48 minutes
in the afternoon peak and 40 minutes in the morning peak. Finally, between Hayden
Island and the 99th Street Transit Center (via LRT and C-TRAN’s route 71) the transit
travel time is 35 minutes in the afternoon peak and 45 minutes in the morning peak.

As shown, the existing daily transit mode split between the Clark County Inner Urban
Market and markets in Oregon is four percent. Between the Clark County Suburban
Commuter Market and markets in Oregon the existing daily transit mode split is one
percent, and the daily transit mode split from the markets in Oregon to Clark County (the
reverse of the peak commute direction) is three percent.
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Exhibit 40. Existing Average Weekday Total Transit Travel Times in the I-5
Corridor and Bridge Influence Area

Transit Characteristic Metric Existing Condition
Two-Hour P.M. Pioneer Square to Salmon Creek (via 44.3 minutes
Peak Perliod/Peak C-TRAN Route 134)
Direction Lombard Transit Center to Vancouver 47.6 minutes
Transit Travel Times Mall (via LRT & Route 4L)
from the Seven Clark Hayden Island to 99th Street Transit 34.5 minutes
County Transit Markets Center (via LRT & 71L)
to the Five Major Transit - - -
Markets in Oregon for a Two-Hour A.M. Salmon Creek to Pioneer Square (via 36.4 minutes
Few Representative Peak Perziod/Peak C-TRAN Route 134)
Pairs Direction Vancouver Mall to Lombard Transit 30.7 minutes
Center (via LRT & Route 4L)
99th Street Transit Center to Hayden 39.5 minutes

Island (via LRT & 71L)

Source: 2005 CRC VISUM analysis of I-5 and EMME/2
! P.M. Peak Direction: Northbound

2a.m. Peak Direction: Southbound

Exhibit 41. Existing CRC Transit Market Transit Mode Split

Transit Characteristic Metric Existing Conditions

Clark County Inner Urban Transit Market to 45 %

Daily Transit Mode Split by Markets in Oregon

Transit Market (Home Based Clark County Suburban Commuter Market to 1.5%
Work Trips) Markets in Oregon
Markets in Oregon to Clark County 5.6 %

Exhibit 42 shows the existing transit choices available in the I-5 corridor and the Bridge
Influence Area. The metrics used to gauge opportunities to use transit are the percent of
households and employment within one quarter-mile from a bus route or one half-mile
from a high-capacity transit (HCT) station; these are the standard distances an individual
will walk to access either a local bus route or HCT. The percent of households within
walking distance of transit is the percent of residences (origins) within the walk distance
radius. Equally important to determining whether a transit system provides the
opportunity for people to choose transit is whether they can get to their intended
destinations. This is reflected in the percent of employment within walking distance of
transit.

Currently, 67 percent of households and 83 percent of employment within the four-
county region (Clark County in Washington and Multnomah, Clackamas and Washington
County in Oregon) are within one quarter-mile from a bus route.
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Exhibit 42. Multimodal Transportation Choices in the Bridge Influence Area.

Transit Characteristic Metric Existing Conditions
Households in Region within 1/4 mile of bus route 67 percent
Percent of Households
and Employment with Employment in Region within 1/4 mile of bus route 83 percent
Access to Transit within
1/4 mile of Bus Lines and Clark County households within 1/2 mile of HCT station 0 percent

1/2 mile of HCT Stations o . .
Clark County employment within 1/2 mile of HCT station 0 percent

Source: 2005 Geographic Information System (GIS) analysis of regional households and employment and transit market mode split

4.4.4 Transit System Costs

Exhibit 43 shows the operating and maintenance costs of the existing transit system (that
contributes to bi-state travel in the I-5 corridor), based on the existing weekday and
annual platform hours and the weekday and annual vehicle miles traveled (VMT) for six
categories of transit types. These transit types are: C-TRAN local buses, C-TRAN I-5
express buses, TriMet North Portland local buses, MAX LRT Yellow Line, C-TRAN’s
limited stop bus and BRT. (The transit system has been divided into these categories
because they have different costs to operate.) The platform hours and VMT were
estimated using the methodology described in Exhibit 26 and the existing annual
operating costs are taken from C-TRAN’s and TriMet’s 2007 annual budgets.

To provide the existing bi-state transit service, the transit system requires a total of 2,483
weekday platform hours, with 25,883 vehicle miles traveled. This weekday service
results in a total of 753,961 platform hours annually (an annual VMT of 7,804,685), with
an associated annual cost to operate of just under $66,000,000.
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Exhibit 43. Existing Transit System Operation and Maintenance Costs

Transit Characteristic

Weekday and Annual Platform Hours
and Vehicle Miles Traveled and Annual
Transit Operating Costs

Metric Existing Conditions
Weekday Platform Hours
C-TRAN Local Bus 785
C-TRAN I-5 Express Bus 291
TriMet North Portland Local Bus 1,240
LRT (Yellow Line) 135
C-TRAN Limited Stop Bus 32
BRT N/A
Total 2,483
Annual Platform Hours
C-TRAN Local Bus 235,500
C-TRAN I-5 Express Bus 73,623
TriMet North Portland Local Bus 389,222
LRT (Yellow Line) 47,520
C-TRAN Limited Stop Bus 8,096
BRT N/A
Total 753,961
Weekday Vehicle Miles Traveled
C-TRAN Local Bus 10,281
C-TRAN I-5 Express Bus 3,193
TriMet North Portland Local Bus 10,833
LRT (Yellow Line) 1,134
C-TRAN Limited Stop Bus 442
BRT N/A
Total 25,883
Annual Vehicle Miles Traveled
C-TRAN Local Bus 3,084,300
C-TRAN I-5 Express Bus 807,829
TriMet North Portland Local Bus 3,401,562
LRT (Yellow Line) 399,168
C-TRAN Limited Stop Bus 111,826
BRT N/A
Total 7,804,685
Annual Operating Cost
C-TRAN Local Bus $21,863,820
C-TRAN I-5 Express Bus $6,835,159
TriMet North Portland Local Bus $35,419,187
LRT (Yellow Line) $6,799,309
C-TRAN Limited Stop Bus $751,633
BRT N/A
Total $65,719,349

Source: 2007 C-TRAN TMS platform hour estimate and annual budget, and 2007 TriMet platform hour estimate and annual budget
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4.4.5 Support of Local and Regional Transportation Plans

Six primary local and regional planning documents were reviewed to determine whether
the existing transit system and service supports the transportation goals and policies in
Oregon and Washington. Exhibit 44 rates how the existing transit system supports the
goals and policies of these plans. The six local and regional plans that were reviewed are:

e The City of Vancouver’s Vancouver City Center Vision (VCCV) Plan;
e Vancouver’s Transportation System Plan (TSP);

e The Southwest Washington Regional Transportation Council’s (RTC)
Metropolitan Transportation Plan (MTP) for Clark County;

e The City of Portland’s TSP;
e Metro’s 2040 Growth Concept; and
e Metro’s Regional Transportation Plan (RTP).

The VCCV Plan guides development in downtown Vancouver. The plan recommends
implementing an HCT mode. Vancouver’s TSP has a fundamental goal to support all
travel modes and continue to build a walkable community. Vancouver’s TSP identifies
light rail as a strategic transportation option that should be considered during the
development of a regional HCT system.

For Clark County, RTC has adopted the MTP which is the long-range transportation plan
for the region. The MTP identifies future regional transportation system needs and
outlines transportation plans and improvements necessary to maintain mobility and
accessibility to land uses within and through the region.

In Portland, Metro’s 2040 Growth Concept identifies Hayden Island as a Station
Community, which is an area of development centered on a light rail or HCT station.
Portland’s TSP includes policies and objectives regarding the development of a public
transportation system that conveniently serves city residents and provides travel to major
destinations, such as station communities.

Metro’s 2004 RTP sets a regional framework and identifies specific transportation
projects and programs needed to improve choices for travel and create livable
communities as envisioned in the 2040 Growth Concept. The RTP includes a regional
public transportation system that would connect the existing light rail line at the Expo
Center with a new light rail or rapid bus line.

Existing local and regional plans in Portland call for a light rail station on Hayden Island,
which would connect Hayden Island to the rest of Portland, and an HCT system that
would extend across the Columbia River to Vancouver. In Vancouver the existing local
and regional plans look to implement an HCT system within downtown Vancouver and
the I-5 corridor. Vancouver’s TSP and Metro’s 2040 Growth Concept, in particular,
identify light rail as the HCT mode. Existing conditions, without HCT service to Hayden
Island and Vancouver, do not support these plans and therefore rate low with this metric.
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Exhibit 44. Supports Adopted Regional Transportation Plans

Transit Characteristic

Metric

Existing Conditions

Transit System and Service Supports Local
and Regional Transportation Plans

Supports Vancouver’'s TSP,
the VCCV, RTC's MTP,
Metro’s 2004 RTP, Metro's
2040 Growth Concept and
Portland’s TSP

Low — Within the primary API there is
no HCT mode that would support
existing transportation plans.

MTP = Metropolitan Transportation Plan
RTP = Regional Transportation Plan
TSP = Transportation System Plan
VCCV = Vancouver City Center Vision
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5. Long-Term Transit Effects

This section addresses both direct and indirect long-term effects of the implementation of
the project’s segment and system-level choices upon transit in the CRC project study area
for the design year 2030. For a discussion of the long-term effects associated with other
elements of the physical environment, such as traffic impacts, land use, or air quality,
please see those respective CRC technical reports. The information within this Chapter is
supported by the Final Definition of Transit Alternatives Report.

5.1 Chapter Organization

This chapter describes the system- and segment-level choices that comprise the CRC
project transit options. Compiled together, these options create the four full alternatives
that include specific highway, transit, bicycle, pedestrian and other infrastructure
improvements. This discussion focuses on how the specific system- and segment-level
choices would affect corridor and regional transportation performance. First, Section 5.2
describes the system- and segment-level choices that comprise the No-Build and four
build alternatives. Section 5.3 describes how the analysis in the subsequent sections will
be presented, providing a framework for comparison of the system-and segment-level
choices. Section 5.4 introduces the No-Build Alternative and discusses the impacts of
“doing nothing;” the basis of this comparison is between the existing 2007 conditions and
Alternative 1. Section 5.5 describes the impacts of the system-level choices, like HCT
mode, upon transit. Section 5.6 presents the impacts on transit of the segment-level
choices, like the type of crossing. This approach provides a comprehensive description
and comparison of the long-term transit effects.

5.2 Description of System- and Segment-Level Choices and
How They Are Structured Within the Project Alternatives

The four alternatives being considered for the CRC project consist of a diverse range of
highway, transit and other transportation choices. Some of these choices, such as HCT
mode choice, could affect transportation performance throughout the project area or
beyond; these are referred to as “system-level choices.” Options such as whether to build
HCT on Washington Street or on a couplet on Washington and Broadway Streets, would
have differences that are focused only on the area immediately surrounding that proposed
change and have no measurable effect on regional impacts or performance; these are
called “segment-level choices.”

This report discusses the impacts from both the system- and segment-level choices, as
well as the impacts of other choices like maintenance facilities. The full alternatives
combine system-level and segment-level choices for highway, transit, pedestrian, and
bicycle transportation. They are representative examples of how project elements may be
combined; other combinations of specific elements are possible. Analyzing the full
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alternatives provides an understanding of the combined performance and impacts that
would result from multimodal improvements spanning the bridge influence area. Exhibit
45 summarizes the structuring of the five full alternatives by system- and segment-level
choices.

5.2.1 Transit System-Level Choices

System-level choices have a potentially broad influence on the magnitude and type of
benefits and impacts produced by the CRC project. These choices may impact and
influence transportation operations throughout the defined CRC project area; in addition
they could affect regional transportation and other elements outside the project corridor.
The system-level choices include:

o High-capacity transit (HCT) mode (bus rapid transit or light rail transit).
e Levels of transit operation (Efficient or Increased).
e Toll rate (no toll, standard toll I-5, high toll I-5, and standard toll I-5 and I-205).

e Location of northern terminus.

5.2.1.1 High-Capacity Transit Mode

Two types of HCT are being considered: bus rapid transit (BRT) and light rail transit
(LRT). Both BRT and LRT would operate in an exclusive right-of-way through the
project area, and are being evaluated for the same alignments and station locations. Both
HCT modes have multiple alignment options and station locations that are segment-level
choices and are discussed within Section 5.2.2.

e BRT (Alternatives 2 and 4). In general, the BRT guideway would extend from
the existing Expo Center Station in North Portland into Vancouver terminating at
either Kiggins Bowl or a new Lincoln Park and Ride located at the existing
WSDOT maintenance facility (at 40th and Main Street), depending on the
Vancouver or I-5 alignment. Forty-foot and 60-foot articulated buses, depending
on the alternative, would operate in exclusive lanes, called the guideway,
separated from other traffic. Crossing the Columbia River on a new bridge, the
BRT guideway right-of-way width would be about 35 feet to accommodate transit
vehicles operating in both directions, as well as a lane for potential break-downs.
The right-of-way width along the remainder of the guideway in each direction
would be about 33 feet, the same as LRT.

e LRT (Alternatives 3 and 5). In general, the LRT guideway would extend the
existing MAX LRT Yellow Line that operates between downtown Portland and
the Expo Center in North Portland across the Columbia River and into
Vancouver, terminating at either Kiggins Bowl or Lincoln Park and Ride
depending on the northern transit alignment. One and two car LRT trains would
operate within an exclusive guideway (33 feet of right-of-way width along entire
length) as a continuation of the TriMet MAX Light Rail Yellow Line between
Vancouver and downtown Portland.

Long-Term Transit Effects
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Exhibit 45. Transit System and Segment Level Choices

Full Alternative Choices
Alternative 4: Alternative 5:
Alternative 2: Alternative 3: Supplemental Supplemental
Replacement Replacement Crossing with BRT, Crossing with
Crossing with BRT  Crossing with LRT Increased Transit LRT, Increased
.1 Alternative 1: and I-5 Standard and I-5 Standard System and I-5 Transit System,
Level Choice No-Build Toll Toll Higher Toll and I-5 Higher Toll
HCT Mode None BRT LRT BRT LRT
Level of Transit Operation Existing Efficient Efficient Increased Increased
Toll Rate” None Standard Rate Standard Rate® Higher Rate Higher Rate
System Kiggins Bowl/Lincoln Kiggins Bowl/Lincoln
Park and Ride/Mill Park and Ride/Mill Kigains Bowl/Lincoln Kigains Bowl/
Location of Northern Terminus N/A Plain Transit Plain Transit ggark and Ride Lincolr?%ark and Ride
Center/Clark College Center/Clark College
Park and Ride Park and Ride
Replacement or Replacement or
Segment Al . - :
g . c N Existing Stacked Transit- Stacked Transit- Supplemental Supplemental
River Crossing Highway Bridge Highway Bridge
Segment Al N/A Hayden Island Hayden Island Hayden Island Hayden Island
Bridge Crossing Transit Alignment Adjacent/Offset Adjacent/Offset Adjacent/Offset Adjacent/Offset
Segment ~ i ~
Segment A2 Two-Way on Two-Way on Two-Way on Washington Two-Way on
c | . N/A Washington or Washington or or Couplet on Broadwa Washington or
Two-way or Coup elt Transit Couplet on Broadway  Couplet on Broadway andeashin on Y Couplet on Broadway
Alignment and Washington and Washington 9 and Washington
S tB
egmen oo N/A Vancouver/I-5 Vancouver/|-5 Vancouver Vancouver
Northern Transit Alignment

Modeling software used to assess each alternative’s performance does not distinguish between smaller details, such as most segment-level transit choices.

In addition to standard and high toll rates, this report evaluates options that would toll only the I-5 river crossing and options that would toll both the I-5 and the 1-205 crossings.

Alternative 3 was evaluated with the standard rate, but was also tested with three different tolling scenarios: non-tolling, standard toll I-5, high toll I-5, and standard toll I-5 and I-205. For more information on
the tolling methodology see the Traffic Technical Report.

4 _. - T . . . . ) ) .
River Crossing is reported and analyzed within this Transit Technical Report as a segment-level choice because of the limited effect this choice has upon the transit performance.

Long-Term Transit Effects
May 2008 5-3



Interstate 5 Columbia River Crossing
Transit Technical Report

5.2.1.2 Level of Transit Operation

The project analyzed Efficient and Increased levels of transit operation for both BRT and
LRT and for some of their supportive local bus lines. The level of service chosen may
differ from either of these choices. The Increased level of transit operation was created as
a system-level choice to distinguish the effect that more transit capacity and operations
would have upon the CRC Project Values.

« Efficient Level of Transit Operation. Alternatives 2 and 3 have an equilibrated
level of service that would accommodate the demand projected for 2030 while

meeting policy-level headways. Service levels are somewhat higher than in the
No-Build.

e Increased Level of Transit Operation. Under the Increased level of service
operation associated with Alternatives 4 and 5, transit service levels would be
substantially higher than the No-Build Alternative and would increase the number
of BRT vehicles or the number of LRT trains operating during the peak periods.
This would reduce transit passenger wait times and increase transit ridership.

5.2.1.3 Tolling

Three toll rates were examined: no toll; a standard toll; and a higher toll, as detailed in
Exhibit 46, (see the Traffic Technical Report for a more detailed explanation of these toll
categories). To determine appropriate tolling levels for the alternatives, a sensitivity
analysis was preformed with no toll, I-5 only toll, and tolls on both I-5 and I-205. State
law in both Oregon and Washington allows the state to finance transportation
improvements via tolls. The federal government imposes limits on tolling the Interstate
Highway System, but a bridge project such as CRC, which will replace or significantly
reconstruct the river crossing, can be financed by tolls. Washington has already embarked
on using tolls to finance capital projects, employing toll-backed bonds as the primary
resource to pay for the expansion of the Tacoma Narrows Bridge, for example. Tolling
the bridge highway lanes would generate revenues that could help pay for the project, and
would also have an impact on transit ridership and performance.

Exhibit 46. Tolling Rates used in Transit Modeling

Peak Period Off-Peak Period
Transponder No Transponder Transponder No Transponder
No Toll None None None None
Standard Toll $2.00 $2.25 $1.00 $1.25
Higher Toll $2.50 $2.75 $1.00 $1.25

5.2.1.4 Location of Northern Terminus

In addition to the two full-length alignments for the HCT alternatives, with the terminus
at Kiggins Bowl or Lincoln Park and Ride depending on alignment, there are two options
that would terminate the HCT guideway further south than the full-length alignments (see
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Exhibit 47). They are referred to as minimum operable segments (MOS); the HCT
guideway would terminate either at the Mill Plain District Park and Ride or the Clark
College Park and Ride. The MOS options would provide a lower cost alternative in the
event that the full-length HCT guideway could not be funded in a single phase of
construction and financing. Route maps are included in the Final Definition of Transit
Alternatives Report.

Exhibit 47. Northern Terminus Options

I-5 Alignment Vancouver Alignment

Full-length Alignment Kiggins Bowl Park and Ride Lincoln Park and Ride

Clark College Park and Ride or Mill

Plain District Park and Ride Mill Plain District Park and Ride

MOS Alignment

5.2.2 Transit Segment-Level Choices

Segment-level choices would have less significant impacts upon the project values than
the system-level choices; for example, they would tend to only have a relatively small
effect on system wide transit ridership. Exhibit 48 details how the transit and road
segments are delineated. The segment-level choices typically accompany system-level
choices; for instance, if the HCT mode system-level choice is made, the next decision
could be a segment-level choice, like would HCT operate in both directions on
Washington Street in downtown Vancouver or in a couplet along Broadway and
Washington Streets. (Segment-level transit alignment and routing maps and can be found
in the Final Definition of Transit Alternatives.)

Long-Term Transit Effects
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Exhibit 48. Transit Segments and Design Options

Segment AL. Delta Park to South Downtown S P D™ | Segment B. Mil Plain District to North Vancouver
| e
| Lincaln T i @
s Wil Plin District | - e RS .
Exp:la?enter Hayden & Transit Center I.
station Island E : '&,‘ == Kigsae ) L
g \ I L pmamnnt® ] ' park and ride E
3 ® A o = T
o
& % il
Portland £ s Clark College’ -~ & e LA o - :
= Columbia River ; RarkEpife S ) s SR e Rl Sty
- Rt b e O3
Vancouver ;. i Rl s D SAEE o PR
“Not drawn fo scale ah P : 13 o flg e
Representative Alignment ———- Transit Segments
DESIGN OPTIONS
HAYDEN ISLAND TO DOWNTOWN VANCOUVER DOWNTOWN VANCOUVER TO 16TH STREET/ MCLOUGHLIN NORTH OF DOWNTOWN VANCOUVER
S . Jantzen Beach Center, Replacement Downstream @R VWashington Two-way (Representative Alignment] Vancouver High Capacity Transit Aignment
Bridge (Representative Alignment) Northbound and southbound transit on Washington Street. @ Eroadway Two-way North (Representative Aignment)
Travel beside Jantzen Beach SuperCerter to connect with new On_Bmadﬂa¥ Streef from Mcl ou%mm to Main Street. Continues on
bridge west of existing bridge. Broadway-Washington Main Streef to park and ride at 39% Street.
Northbound transit on Broadway and southbound transit on @S Broadway-Main )
Washington. Northbound transit on Broadway Street and southbound transit
on Main Street from McLoughlin to 2th Street. Two-way on Main

Along |-5, Replacement Downstream Bridge
Travel along 5 near M. Center Avenue to connect with new Street from 29th Street to park and ride at 39t Street,

bridge west of existing bridge. 155 High Capacity Transit Alignment
S 16t St Along 15
Two-way irans‘rt%ravels on 16th Street to east side of F5. Travels from
Clark College, along 5, to park and ride near Kiggins Bowl.
McLoughlin, Along 15
Two-way transit travels on McLoughlin to east side of I-5. Travels from
Clark College along +5 to park and ride near Kiggins Bowl.
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5.2.2.1 River Crossing Type

5.2.2.2 Transit Alignment Choices

Transit alignment choices are organized into three segments of the corridor, as shown in
Exhibit 48. Within each segment the alignment choices can be selected relatively
independently of the choices in the other segments. These alignment variations generally
would not affect overall system performance but could have important differences in the
impacts and benefits that would occur in each segment. These transit alignment choices
will allow decision makers to determine how to package the components of the Locally
Preferred Alternative independently of each other. Following is a description of the three
segments and the choices that are under study within each segment.

Segment Al — Delta Park to South VVancouver: River Crossing Type and
Hayden Island Transit Alignment.

River Crossing Type. One segment-level choice is to retain and supplement the
existing bridges; the other is to remove the existing bridges and replacement them
with three new bridges.

Replacement Bridge. The replacement river crossing option would remove the
existing highway bridges across the Columbia River and replace them with three
new parallel bridges — one for I-5 northbound traffic, another for I-5 southbound
traffic, and a third for HCT, bicycles, and pedestrians. The replacement crossing
would include three through-lanes and two auxiliary lanes for I-5 traffic in each
direction. A second design option for the replacement bridge is the stacked
transit/highway bridge, as described below.

Stacked Transit/Highway Bridge. One option for bringing transit across the
Columbia River is to include it on one of the new highway bridges to avoid
building a third bridge, allow sharing of the foundations and reduce total width of
the structures. To represent this option, the CRC project team has developed a
design that would place HCT inside the structure supporting the highway lanes for
the southbound replacement bridge. The multi-use path that would be alongside
transit on the third bridge under the replacement and supplemental bridge
scenarios would instead be placed under the deck of the northbound bridge on the
east side and HCT would be placed under the deck of the southbound bridge.

Supplemental Bridge. The supplemental river crossing option would build a new
bridge downstream of the existing I-5 bridges, while retaining the existing I-5
bridges. The new supplemental bridge would carry southbound I-5 traffic and
HCT, while the existing I-5 bridges would carry northbound I-5 traffic, bicycles,
and pedestrians. The supplemental river crossing would include three through-
lanes and one auxiliary lane for I-5 traffic in each direction.

Hayden Island Transit Alignment. In Segment A1 there are two general transit
alignment options under study: offset from or adjacent to I-5. An offset HCT
guideway would place HCT approximately 450 feet west of [-5 on Hayden Island.
An adjacent HCT guideway across Hayden Island would locate HCT immediately

Long-Term Transit Effects
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west of I-5. The final station design would be coordinated with the upcoming
Hayden Island Master Plan to be conducted by the City of Portland.

e Segment A2 — South Vancouver to Mill Plain District: Two-way on
Washington or Couplet on Broadway and Washington Alignments. In A2,
HCT would touch down in downtown Vancouver just south of the intersection at
Sixth Street and Washington Street with a replacement river crossing; with
stacked transit/highway bridge, transit would touch down around Fifth Street. A
supplemental crossing would push the touchdown north to Seventh Street. Once
in downtown Vancouver, HCT has two alignment options— a two-way guideway
on Washington Street or a couplet design with southbound HCT on Washington
Street and northbound HCT on Broadway Street. Both options would have
stations at Seventh Street, 12th Street, and at the Mill Plain Transit Center
between 15th and 16th Streets.

e Segment B — Mill Plain District to North VVancouver: Vancouver or I-5
Northern Transit Alignment. In Segment B, from downtown Vancouver, the
HCT alignment could either continue north on local streets or turn east and then
north adjacent to I-5. Continuing north on local streets with the Vancouver
alignment, HCT could either use a two-way guideway on Broadway Street or a
couplet on Main Street and Broadway Street. At 29th Street, both of these options
would merge to a two-way guideway on Main Street and end at the Lincoln Park
and ride located at the current WSDOT maintenance facility at 41* Street.

The I-5 alignment has two routing options from the Mill Plain station: head east
on 16th Street and through a new tunnel under I-5, or head east on McLoughlin
Boulevard and through the existing underpass beneath I-5. With either option,
HCT would connect with the Clark College Park and Ride on the east side of I-5,
then head north along I-5 to about SR 500 where it would cross back over I-5 to
end at the Kiggins Bowl Park and Ride.

5.2.3 Full Alternatives

The four full alternatives represent combinations of system-level and segment-level
choices described above. These alternatives have been assembled to represent the range
of possibilities and total impacts at the project and regional level. Packaging different
configurations of highway, transit, river crossing, tolling and other improvements helps to
show how the performance and impacts of the system- and segment-level choices may be
affected by changes in policy. For a more comprehensive discussion of the Alternatives,
please refer to the Final Definition of the Transit Alternatives.

Alternative 1: No-Build Alternative

Alternative 1 is the project’s No-Build Alternative, providing the project with a model of
what would happen without the construction of the I-5 CRC project. The National
Environmental Policy Act (NEPA) requires the evaluation of a No-Build or “No Action”
alternative for comparison with the build alternatives. Alternative 1 would include the
same reasonably foreseeable roadway and transit components included in the region’s
financially-constrained transportation system of the adopted RTPs, except for any CRC
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related improvements (these components are listed in detail in the Final Definition of
Transit Alternatives Report). Under Alternative 1, C-TRAN’s annual service hours would
grow at approximately one percent to the year 2011, after which service would remain
constant in terms of revenue hours delivered. As the No-Build Alternative, Alternative 1
provides a basis for comparing the build alternatives (Alternatives 2, 3, 4, and 5), and for
understanding what would happen without construction of the CRC project.

Alternative 2: Replacement Crossing with BRT and I-5 Standard Toll

Alternative 2 would include a replacement I-5 crossing and BRT; it has been analyzed
with both the I-5 and full-length Vancouver transit alignments. This alternative would
replace the existing [-5 bridges with three new bridge structures downstream of the
existing crossing. These would carry Interstate traffic, BRT, bicycles, and pedestrians.
There would be three through-lanes and two auxiliary lanes for I-5 traffic in each
direction. Transit would include a BRT system that would operate in an exclusive
guideway from either Lincoln or Kiggins Bowl Park and Ride in Vancouver to the Expo
Center station, where riders could transfer to the existing light rail MAX Yellow Line.
Some local buses would provide cross-river service utilizing the exclusive guideway.
Other local bus service would be similar to Alternative 1 routing and service levels.
Express bus service in the I-5 corridor would be equilibrated for future demand. This
alternative would include a standard toll collected from vehicles crossing the Columbia
River on the new I-5 bridge.

Alternative 3: Replacement Crossing with LRT and I-5 Standard Toll

Alternative 3 would include a replacement I-5 crossing and LRT; it has analyzed with
both the I-5 and Vancouver transit alignments. This alternative is similar to Alternative 2
in that it would replace the existing I-5 crossing with three new bridges downstream of
the existing crossing. The principal difference between the two alternatives is the HCT
mode. Where Alternative 2 is packaged with BRT, Alternative 3 is packaged with LRT;
the alignment and station locations are the same within both alternatives. Transit
operations, such as headways, would differ between alternatives, and the LRT guideway
would connect to the existing MAX Yellow Line at the Expo Center station, providing a
one seat ride from Vancouver to downtown Portland. Express bus service in the I-5
corridor would be equilibrated for future demand. Local bus service would be slightly
modified, and three feeder routes would be added, to feed the LRT trunk line. This
alternative would include a standard toll collected from vehicles crossing the Columbia
River on the new I-5 crossing. The differences between Alternatives 2 and 3 are
discussed within Section 5.5.1.

Alternative 4: Supplemental Crossing with BRT, Increased Level of Transit
Service, and I-5 Higher Toll

Alternative 4 would include a supplemental bridge, BRT, and the Vancouver full-length
alignment. This alternative would use the existing I-5 bridges for northbound Interstate
traffic, bicycles, and pedestrians. A new crossing would carry southbound Interstate
traffic and BRT. The existing I-5 bridges would be re-striped to provide two northbound
lanes on each bridge structure and allow for an outside safety shoulder for disabled
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vehicles. A new, wider bicycle and pedestrian facility would be cantilevered from the
eastern side of the existing northbound (eastern) bridge. Four southbound I-5 lanes (three
through-lanes and one auxiliary lane) and BRT would be provided on a new downstream
supplemental bridge. Operational details, such as headways, may differ, and the
southbound BRT buses would turn around at the Expo station in Portland, where riders
could transfer to the MAX Yellow Line. BRT service would be more frequent compared
to Alternative 2. Express bus service and local and feeder bus service would also be
increased to meet demand. This alternative would include a higher toll than Alternatives
2 and 3 to be collected from vehicles crossing the Columbia River on the new -5 bridge.

Alternative 5: Supplemental Crossing with LRT, Increased Level of Transit
Service, and I-5 Higher Toll

Alternative 5 would include a supplemental bridge, LRT, and the Vancouver full-length
transit alignment. This alternative, as with Alternative 4, would use the existing I-5
bridge for northbound traffic, bicycles, and pedestrians. A new bridge would carry
southbound Interstate traffic and LRT. As in Alternative 4, the existing I-5 bridges would
be re-striped to provide two lanes on each bridge and allow for an outside safety shoulder
for disabled vehicles. A new, wider bicycle and pedestrian facility would be cantilevered
from the eastern side of the existing northbound (eastern) bridge. Four southbound I-5
lanes (three through-lanes and one auxiliary lane) and LRT would be provided on a new
downstream supplemental bridge. LRT would have the same alignment options, station
locations, and requirements as BRT in Alternative 4. LRT service would be more
frequent, approximately 6.5 minute headways during the peak period, compared to 7.5
minutes with Alternative 3. Express bus service and local and feeder bus service would
be increased significantly to serve the added transit demand. This alternative would
include a higher toll than Alternatives 2 and 3. The differences between Alternatives 4
and 5 compared to Alternatives 2 and 3 are discussed within Section 5.5.2.

5.2.4 Future Choices

Within each alternative, there are other choices, like transit maintenance facilities and
level of TDM and TSM, that have some impact on measures like ridership and capital
cost. These items are consistent across the full alternatives (except when noted during the
Clark College MOS discussion) so that direct comparisons can be drawn between the
system- and segment-level choices.

5.3 Analysis Organization

Exhibit 49 summarizes the discussion of the system- and segment-level choices for the
following metrics from the CRC Project Values.
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Exhibit 49. CRC Project Values, Screening Criteria and Screening Measures

Value Screening Criteria Screening Measure

P.M. peak transit vehicle travel speed in miles per hour (MPH)

Reduce travel times and delay in the from selected corridor points along I-5.

Mobility, I-5 corridor and within the Bridge P.M. peak transit VHD from selected corridor points along I-5.

Ee“ab”.'gl’.t Influence Area for transit modes. Total transit vehicles per hour (p.m. peak direction) over the

ceessioiity, Columbia River within I-5 corridor.

Congestion

Reduction Total daily and annual transit trips over the Columbia River

and within I-5 corridor.

Effici Improve person throughput of the I-5 . . . .

iciency Columbia River Crossing. Peak period/peak direction mode split between single-
occupancy vehicles (SOV), high-occupancy vehicles (HOV)
and transit for I-5.
Provide for multimodal transportation ~ Percent of households and employment with access to transit
choices in the I-5 corridor and within within 0.25 mile of bus lines and 0.5 mile of HCT stations.
the Bridge Influence Area.

Modal Choice . . . . .
Improve transit service to target Transit travel times from the seven Clark County transit
markets in the I-5 corridor and within markets to the five major transit markets in Oregon.
the Bridge Influence Area.

Estimated transit capital costs.
Cost Minimize the cost of construction. Estimated total capital, operations, and maintenance costs for
. each alternative package (National transit industry performance
Effectiveness
) ; measures).

and Financial

Resources’ Ensure transportation system Total HCT and Transit System operating costs as defined b
maintenance and operation cost the Transit Performance Calculation (annual platform hours®,
effectiveness. operating cost per passenger mile).

Bi-State Support adopted transportation Transit system and service supports local and regional

Cooperation plans. transportation plans.

! Refer to the CRC DEIS, Financial Analysis chapter, for more information.

2 . . ) . N
Platform hours is the sum of revenue and deadhead transit service hours. Revenue hours are comprised of running time and

layover/recovery time. Deadhead hours is the time that the vehicles travel when out of revenue service; this includes leaving or
returning to the garage or yard facility, changing routes, and when there is no expectation of carrying revenue passengers.

5.3.1.1 Reliability and Travel Time

Several comparative exhibits are located in section 5.3.1.7 below. To capture the ability
of each alternative to reduce travel times and congestion in the I-5 corridor Exhibit 50
compares the transit speeds within the guideway and the transit VHD. As stated in
Section 4.4.2, VHD is the cumulative delay that all transit vehicles traveling on links with
a volume to capacity (v/c) ratio of greater than 85 percent would experience during the
time period. Exhibit 51 compares the number of transit vehicles and their combined
vehicle capacity traveling over the Columbia River per peak hour in the afternoon peak
direction. Exhibit 52 details the individual vehicle capacity by type of transit vehicle.

Exhibit 53 displays the travel time transit riders would experience to get to and from
major destinations within the region. The transit systems’ speed, amount of delay, and
passenger trips (discussed under the heading of Ridership and River Crossings) reflect the
alternative’s reliability, congestion-reduction ability and efficiency.

5.3.1.2 Accessibility

Access is a function of where routes go and the HCT alignment. Exhibit 54 details the
transit system accessibility of the Vancouver alignment. Except for the Hayden Island
Station, the TriMet routing for all the build alternatives is the same and would have the
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same transit accessibility to households and employment in the region. The discussion of
Accessibility is most revealing in the discussion within Section 5.6.4 where the transit
alignment choice between I-5 and Vancouver is explored.

5.3.1.3 River Crossings and Ridership

Exhibit 55 provides information about transit person throughput of the I-5 crossing and
Exhibit 56 shows the total annual transit trips over the I-5 crossing in 2030. Exhibit 57
shows the total daily transit system boardings for HCT (BRT or LRT), C-TRAN’s
system, and TriMet’s North Portland system. River crossings are a good measure of the
transit system’s impact to move people through this bottleneck. Exhibit 58 shows the
annual HCT boarding per annual HCT platform hour.

5.3.1.4 Mode Split

One way to reduce congestion on I-5 and increase the efficiency of the bridges over the
Columbia River is to increase the number of passenger trips on transit (transit mode-
split). By doing so, the total number of persons that cross over the river could increase
without insignificant increases to the number of vehicles or the level of congestion. The
transit market daily transit mode split is detailed within Exhibit 59 and the mode split
over the I-5 crossing is detailed within Exhibit 60. Exhibit 61 shows a comparison of all
trips taken on transit throughout the day in the bi-state transit market.

5.3.1.5 Transit System Costs

For transit capital cost estimates, unit costs were obtained from several different sources.
The majority of unit costs were obtained from bid tabulations and schedules from local
transit agencies in the Pacific Northwest. In some instances unit costs were developed
from quotes for materials, labor and equipment in the Vancouver area. These unit costs
have been compiled and documented with the CRC Project Capital Cost Estimates.

For the estimated transit capital costs of the build alternatives, it is Washington State
Department of Transportation (WSDOT) policy to examine project costs through a Cost
Estimate Validation Process (CEVP), rather than assigning a blanket contingency to the
raw estimated costs of the entire project. The CEVP process assigns a cost escalation risk
to each project element based on factors such as technical difficulty to complete and
project scheduling. These risks are each assigned an associated dollar amount and a
percent probability that they would occur. For more information, refer to:
http://www.wsdot.wa.gov/Projects/ProjectMgmt/Risk Assessment/Process/.

While the CEVP estimate provides a dollar amount using a contingency that is more
closely related to individual project activities, it is important to note that this estimated
number is not designed to be used for project financing. CEVP dollars are reported in
Year of Expenditure (YOE), rather than in current dollars so the estimate depends heavily
on construction scheduling. Also, the CEVP process reports a range of dollar amounts
based on the probability of different factors. It is WSDOT policy to report the CEVP
estimate based on a 10 percent chance of occurrence, which represents the most
conservative estimate. Exhibit 62 shows the estimated transit capital cost for the full
alternatives. Exhibit 62 also provides the annual HCT operating cost per HCT annual
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passenger, which has been determined by dividing the annual HCT operating cost by the
annual number of passengers (detailed in Exhibit 55).

For the operating and maintenance costs, the CRC Transit Team worked jointly with
TriMet and C-TRAN to develop the data for the proposed project alternatives. For each
transit alternative, TriMet staff analyzed the HCT service and provided the estimated
total operating and maintenance costs. The costs provided by TriMet included labor (such
as operators, technicians and training) and materials/service (such as right-of-way
expense and police services). For TriMet North Portland buses, the number of platform
hours was determined by applying a factor to the vehicle hours traveled (VHT) from the
2030 travel demand forecasting outputs.

For the BRT routes, guideway buses, and C-TRAN local bus service, the CRC Transit
Team worked with C-TRAN and used their scheduling program, The Master Scheduler,
to create a detailed schedule for each transit alternative. With this schedule, The Master
Scheduler determined the number of buses needed in the peak and off peak periods,
which then provided the platform hours used to determine operating costs.

In addition, an annual Operating and Maintenance (O&M) cost model was developed
(following the procedures presented in FTA guidance: Procedures and Technical
Methods for Transit Project Planning, Federal Transit Administration, December, 2006,
http://www.fta.dot.gov/planning/newstarts/planning_environment 2396.html) to estimate
bus and bus-related costs using the following four steps: 1) develop O&M cost model for
existing C-TRAN bus system, 2) apply productivity ratios for the each vehicle type (e.g.,
articulated buses) and service characteristics, 3) add expense line item unit costs for costs
that are not part of current operations (i.e. BRT Stations), and 4) run the O&M cost
model for the different alternatives to calculate the total O&M costs for each alternative.

Note that the FTA Cost Effectiveness Index (CEI) and other FTA Section 5309 New
Starts Information has not been fully vetted with the FTA and, therefore, no assurances
can be given that the alternatives considered, including the locally preferred alternative,
would be eligible or competitive for New or Small Starts funding.

The operating and maintenance costs of the existing transit system are functions of the
existing weekday and annual platform hours and vehicle miles traveled (VMT) for six
categories of transit modes. These modes are: C-TRAN local buses, C-TRAN I-5 express
buses, TriMet North Portland local buses, MAX LRT Yellow Line, C-TRAN’s limited
stop bus, and BRT. The transit system has been divided into these categories because
each category has a different ratio of costs to platform hours and VMT. Exhibit 63
compares total transit weekday platform hours and the total transit annual operating costs
for the full alternatives. Exhibit 51 shows the number of additional transit vehicles (the
increment over the No-Build Alternative) that would be required to operate the
alternative and would increase the O&M cost. Cost effectiveness indices (CEI) are noted
in Exhibit 62 and are detailed in a series of bar charts, Exhibit 63 through Exhibit 65.

The CRC CEI measures the total annualized cost per transit guideway river crossing
(Exhibit 63). This cost effectiveness measure directly relates to the CRC project in that it
measures the cost (both capital and O&M) against the number of passengers using the
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transit guideway river crossing for their cross river trip. As defined in the Final
Definition of Transit Alternatives Report, the purpose for the CRC project is to improve
and reduce the congestion created by the bottleneck of the existing I-5 crossing; this CEI
demonstrates how well the alternatives address the project purpose.

The No-Build Comparison CEI (Exhibit 64) measures the incremental transit cost per
incremental transit passenger over No-Build (reported in YOE CEVP). This cost
effectiveness measure reveals each alternative’s ability to economically attract new
transit ridership. It does not account for the benefit the existing riders would see from the
implementation of a build alternative.

The Other CEI (Exhibit 65) measures the total annual incremental operating cost per
place mile. Place mile is the annual seat and standing capacity of transit vehicles in
operation multiplied by the annual VMT. This cost effectiveness measure reveals which
alternative is most efficient providing additional transit capacity by dividing the annual
incremental operating costs by total annual miles that all transit travels. This measure
does not take into account the ridership on the routes provided, it simply measures the
operational cost to the capacity provided.

5.3.1.6 Local and Regional Support

This section focuses on how choices perform regarding the CRC Bi-State Cooperation
screening criterion. The metric evaluated is how the transit alternatives would support
local and regional transportation goals and policies. Exhibit 66 details how each of the
alternatives would rate with this comparison. Section 4.4.5 discusses the six primary
planning documents for the analysis, which are:

e Vancouver City Center Vision (VCCV) Plan;

e Vancouver’s Transportation System Plan (TSP);

e RTC’s Metropolitan Transportation Plan (MTP) for Clark County;
e Portland’s Transportation System Plan (TSP);

e Metro’s 2040 Growth Concept; and

e Metro’s Regional Transportation Plan (RTP).
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5.3.1.7 Screening Measures

Exhibit 50 through Exhibit 66 present the raw data produced from the Screening Criteria discussed in Exhibit 49. These Exhibits are
referenced throughout this Chapter.

Reliability and Travel Times: Exhibit 50 through Exhibit 53

Exhibit 50. Travel Speed and Delay in the I-5 Corridor and Bridge Influence Area by Alternative

Alternative 2: Alternative 3: Alternative 4: Alternative 5:
Replacement Replacement Supplemental Crossing  Supplemental Crossing
Alternative Crossing with Crossing with with BRT, Increased with LRT, Increased
Alternative 1: BRT and I-5 LRT and I-5 Transit System, and I-5 Transit System, and I-5
Screening Measure Metric No-Build Standard Toll Standard Toll Higher Toll Higher Toll
p.m. Peak Period® Total Average 10 14.5 17.3 131 17.3
eak direction
T it Vehicl
Trg:ISp:eéz o Downtown Vancouver 7.5 9.6 12.9 7.5 12.9
Miles Per Hour (MPH)
Corridor VHD for 23.28 11.17 13.07 12.11 13.15
Local/Express Bus
Average l\(/Veekdzy Bridge Influence Area
p-m. Peak Perio VHD for Local/Express 10 0.97 0.73 0.42 0.49
Transit Vehicle Hours Bus
of Delay® ‘
Bridge Influence Area 0 03 0 0 0

VHD for HCT

Source: 2007 CRC Evaluation of LRT travel speeds using simulator, 2007 CRC VISSIM analysis of BRT travel speeds, 2007 FDTAR service plan, 2030 Travel demand forecasting outputs
! p.m. Peak Period: 3:00 p.m. to 7:00 p.m. weekdays
2 Peak direction: Northbound p.m. and southbound a.m.

VHD is the cumulative delay experienced by transit vehicles on links with a v/c ratio greater than 85 percent during the time period.
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Exhibit 51. Transit Capacity — Vehicles and Passenger Capacity over I-5 River Crossing during the p.m. Peak Direction

Alternative

Alternative 1:

Alternative 2:
Replacement

Crossing with
BRT and I-5

Alternative 3:
Replacement

Crossing with
LRT and I-5

Alternative 4:
Supplemental Crossing
with BRT, Increased
Transit System, and I-5

Alternative 5:
Supplemental Crossing
with LRT, Increased
Transit System, and I-5

Screening Measure Metric No-Build Standard Toll Standard Toll Higher Toll Higher Toll
' ' Standard 40-foot 24 40 17 43 20

Total Transit Vehicles  Buses

per Hour Over the Articulated 60-foot

Columbia River in I-5 Buses 0 14 0 24 0

Corridor (p.m. Peak )

Direction) LRT Two-Car Trains 0 0 8 0 10

Total 24 54 25 67 30

Total Transit Vehicle

Capacity per Hour

Over the Columbia . :

River in the I-5 Combined Vehicle 1,464 3,714 3,165 4,807 3,880

Corridor (p.m. Peak
Period/Peak
Direction)

Capacity"

! Final capacity numbers based on FTA recommended standard of 3 persons per square meter.
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Floor area
for Floor area Total seats plus standees at
standees in for Resulting number of Total seats plus 2.7 persons per square meter Passenger
square standees in standees at 3 per standees at 3 persons (TriMet LRT standard for Capacity per
Vehicle Seats meters square feet square meter per square meter "achievable capacity") Vehicle
C-TRAN 43 6.14 65.9 18 61 N/A 61
Express bus
C-TRAN Local 43 6.14 65.9 18 61 N/A 61
bus
TriMet Light rail
train 64 25.5 274.5 77 141 133 133
(1-car train)*
TriMet Light rail
train 128 51 549.0 153 281 266 266
(2-car train)
TriMet Local 39 6.7 71.9 20 59 N/A 59
Bus
BRT vehicle? 47 14.7 158 44 91 N/A 91
! LRT vehicle capacities based on TriMet system standard of 2.7 persons per square meter
2 BRT vehicle capacities based on LTD's EmX seating-floor design specifications
Long-Term Transit Effects
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Exhibit 53. Bi-State Transit Travel Times to Target I-5 Corridor Markets by Alternative

Alternative 2:
Replacement
Crossing with BRT

Alternative 3:
Replacement
Crossing with

Alternative 4:
Supplemental
Crossing with BRT,
Increased Transit

Alternative 5:
Supplemental
Crossing with LRT,
Increased Transit

Alternative Alternative 1: and I-5 Standard LRT and I-5 System, and I-5 System and I-5

Screening Measure Metric No-Build Toll® Standard Toll Higher Toll Higher Toll
Northern Terminus to Expo N/A 13.0 120 19.0 120
Center
Northern Terminus to

HCT Transit Travel Pioneer Square N/A 434 39.9 47.4 39.9

Times Using the

Guideway (p.m. Peak Downtown Va_ncouver (7th

Hour) St. and Washington St.) to N/A 35.4 31.6 34.4 31.6
Pioneer Square
Lombard Trans_lt Center to N/A 297 175 26.7 175
Northern Terminus
Two-Hour p.m. Peak Period/Peak Direction
Pioneer Square to Salmon
Creek (C-TRAN route 134) 48.0 32,0 2.0 33.0 33.0
Lombard Transit Center to
Vancouver Mall (via LRT & 56.6 40.1 38.8 46.3 36.3
4L or 4G BRT)

) i Hayden Island to 99th St.

Transit Travel Times  Transit Center (via LRT & 39.5 24.0 32.4 30.0 30.9

from the Seven Clark 711 or 71GL BRT)

County Transit

Markets to the Five Two-Hour a.m. Peak Period/Peak Direction

Major Transit Markets  gaimon Creek to Pioneer

in Oregon Square (C-TRAN route 55.9 50.9 50.9 50.9 50.9
134)
Vancouver Mall to
Lombard Transit Center 30.7 36.6 34.0 44.6 33.3
(via LRT & 4L or 4G BRT)
99th St. Transit Center to
Hayden Island (via LRT & 40.5 24.0 191 30.0 20.4

71L or 71GL BRT)
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Exhibit 54. Household and Employment Access to Transit

Interstate 5 Columbia River Crossing

Transit Technical Report

Alternative 2:
Replacement

Crossing with
BRT and I-5

Transit Alternative 1:

Alternative 3:
Replacement

Crossing with
LRT and I-5

Alternative 4:
Supplemental Crossing
with BRT, Increased
Transit System, and I-5

Alternative 5:
Supplemental Crossing
with LRT, Increased
Transit System, and I-5

Characteristic Metric No-Build Standard Toll Standard Toll Higher Toll Higher Toll
Households Region —
one quarter-mile from 60 % 60 % 60 % 60 % 60 %
bus route
Percent of .
Households and Employment Region —
Employment with one quarter-mile from 78 % 78 % 78 % 78 % 78 %
Access to Transit bus route
within one quarter-  Hoyseholds Clark
mile of Bus Lines County — within one 0 5% 5% 5% 5%
and one half-mile half-mile of HCT station
of HCT Stations
Employment Clark
County — within one 0 11 % 11 % 11 % 11%

half-mile of HCT station
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Ridership and River Crossings: Exhibit 55 through Exhibit 58

Exhibit 55. Person Throughput Over the I-5 Columbia River Crossing by Alternative

Alternative 2:
Replacement

Alternative 3:
Replacement

Alternative 4:
Supplemental Crossing

Alternative 5:
Supplemental Crossing

Alternative Crossing with Crossing with with BRT, Increased with LRT, Increased
Screening Alternative 1: BRT and I-5 LRT and I-5 Transit System, and I-5  Transit System, and I-5
Measure Metric No-Build Standard Toll Standard Toll Higher Toll Higher Toll
Daily Express Bus and 8,800 11,300 2,200 13,800 2,700
Local Bus
Daily HCT 0 5,400 18,600 6,000 20,500
Total Daily Passenger
Total Daily and Trips on Transit Over 8,800 16,800 20,800 19,800 23,100
Annual Passengers -5 Crossing
on Transit Over the
Columbia River via nnual Express Bus 2,508,000 3,227,000 552,000 3,938,000 679,300
5 (Bi-Directional) -, 2l HeT 0 1,601,000 6,121,000 1,764,000 6,731,000
Total Annual
Passenger Trips on 2,508,000 4,828,000 6,673,000 5,701,000 7,411,000

Transit Over I-5
Crossing

Source: 2030 Travel demand forecasting outputs
SOV - Single Occupancy Vehicle, HOV — High Occupancy Vehicle
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Exhibit 56. Total Annual Transit Trips Over the I-5 Crossing in 2030

7] Comparison of Total Annual Transit Trips Over the I-5 Crossing in 2030
8,000,000
7.4M
7,000,000
6,000,000
%]
=3
= 5,000,000
‘D
c
o
= 4,000,000
[55
>
e
c
<
s 3,000,000
o
'_
2,000,000 -
1,000,000 -
0«
Alternative 1: No Build Alternative 2: Replacement Alternative 3: Replacement Alternative 4: Supplemental Alternative 5: Supplemental
Crossing with BRT and I-5  Crossing with LRT and I-5  Crossing with BRT, Increased Crossing with LRT, Increased
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Exhibit 57. Total Daily Transit System Boardings by Alternative

Alternative 2:
Replacement
Crossing with

Alternative 3:
Replacement
Crossing with

Alternative 4:

Supplemental Crossing
with BRT, Increased

Alternative 5:
Supplemental Crossing
with LRT, Increased

Alternative 1: BRT and I-5 LRT and I-5 Transit System, and I-5 Transit System, and I-5
Characteristic Metric No-Build Standard Toll Standard Toll Higher Toll Higher Toll
HCT Systems (LRT) 14,000 21,100 34,600 26,200 39,400
C-TRAN System 45,200 56,800 46,400 82,900 70,000
Total Daily Transit  (includes BRT)
System Boardin i
4 gs  TriMet North Portland 82,500 97,900 94,800 114,500 110,400
System
Total 141,700 175,800 175,700 223,600 219,800
HCT Systems (LRT) 4,619,000 6,939,000 11,377,000 8,613,000 12,964,000
C-TRAN System
Total Annual (ncludes BRT) 12,776,000 13,473,000 13,359,000 20,798,000 2,0272,000
Transit System TriMet North Portland
Boardings S;stg:n orth Portlan 25,250,000 29,958,000 29,006,000 35,040,000 33,797,000
Total 42,645,000 53,351,000 53,742,000 68,222,000 67,034,000

Source: 2030 Travel demand forecasting outputs.
Transfers are considered a new boarding.
Columns may not total due to rounding.
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Exhibit 58. Annual Incremental HCT Boarding per Annual Incremental HCT Platform Hour

P Comparison of Annual HCT Boardings per Annual HCT Platform Hour
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Alternative 1: No Build Alternative 2: Replacement  Alternative 3: Replacement  Alternative 4: Supplemental  Alternative 5: Supplemental
Crossing with BRT and I-5 Crossing with LRT and I-5 Crossing with Increased Crossing with Increased
Standard Toll Standard Toll Transit System, BRT and -5 Transit System, LRT and I-5
Higher Toll Higher Toll
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Mode Split: Exhibit 59 through Exhibit 61

Exhibit 59. Daily Transit Mode Split by Transit Market

Alternative 2:
Replacement
Crossing with

Alternative 3:
Replacement
Crossing with

Alternative 4:
Supplemental Crossing
with BRT, Increased

Alternative 5:
Supplemental Crossing
with LRT, Increased

Transit Alternative 1: BRT and I-5 LRT and I-5 Transit System and I-5 Transit System and I-5
Characteristic Metric No-Build Standard Toll Standard Toll Higher Toll Higher Toll

Clark County Inner
Urban Transit Market 12 % 15% 20 % 18 % 22%
to Markets in Oregon

Daily Transit Mode Clark County

Split by Transit Suburban Commuter

Market (All Trips) Market to Markets in 12% 13% 15% 15 % 16 %
Oregon
Markets in Oregon to 39 6% 8% 8% 10 %

Clark County

Source: 2007 CRC GIS evaluation of transit market daily transit mode split
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Transit

Alternative 1:

Alternative 2:
Replacement

Crossing with
BRT and I-5

Alternative 3:
Replacement

Crossing with
LRT and I-5

Alternative 4:
Supplemental Crossing
with BRT, Increased
Transit System and I-5

Alternative 5:
Supplemental Crossing
with LRT, Increased
Transit System and I-5

Characteristic Metric No-Build Standard Toll Standard Toll Higher Toll Higher Toll
p.m. Peak Direction
. 54 % 53 % 50 % 44 % 41 %
Peak Period/Peak SoVv ° ° ° 0 °
Direction Mode Split o
Over the Columbia P Peak Direction 339 28 % 29 % 23 % 22 %
: . HOV
River via I-5 Between
SOV, HOV and Transit  p.m. Peak Direction 13 % 19 % 2104 3304 37 0%

Transit
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Exhibit 61. Percentage of Daily Trips on Transit By Travel Market

m Comparison of All Trips Taken on Transit Throughout the Day in the Bi-State Transit Market
OcClark County Suburban Market to Oregon M Clark County Urban Market to Oregon B Oregon Markets to Clark County
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Alternative 1: No Build Alternative 2: Replacement  Alternative 3: Replacement  Alternative 4: Supplemental  Alternative 5: Supplemental
Crossing with BRT and I-5 Crossing with LRT and I-5 Crossing with Increased Crossing with Increased
Standard Toll Standard Toll Transit System BRT and I-5  Transit System LRT and I-5
Higher Toll Higher Toll
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Transit System Cost: Exhibit 62 through Exhibit 65

Exhibit 62. Capital Cost, Operating Cost and Cost Effectiveness Indices for 2030

Interstate 5 Columbia River Crossing
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Alternative 2:
Replacement
Crossing with

Alternative 3:
Replacement
Crossing with LRT

Alternative 4:
Supplemental
Crossing with BRT,
Increased Transit

Alternative 5:
Supplemental
Crossing with LRT,
Increased Transit

Alternative Alternative 1: BRT and I-5 and I-5 Standard System, and I-5 System, and I-5 Higher
Screening Measure Metric No-Build Standard Toll Toll Higher Toll Toll
Total Weekday Platform Hours 2,600 2,800 2,700 4,400 3,900
Platform Hours
Total Annual Platform Hours 798,700 850,800 823,000 1,322,000 1,185,000
Total Weekday Vehicle Miles 30,800 32,700 31,800 50,100 47,700
. . Traveled
Vehicle Miles Traveled . .
Total Annual Vehicle Miles 9,223,000 9,793,000 9,576,000 15,031,000 14,363,000
Traveled
Place Miles Total Annual Incremental 0 46,367,000 78,242,000 676,191,000 657,353,000
Place Miles
Estimated Transit -
Capital Cost in 2030° In Millions (YOE) $0 $602.6 - $749.7 $783.1 - $940.8 $718.8 - $805.2 $879.1 - $975.7
Total Transit Annual Operating
$69,770,000 $75,071,000 $73,276,000 $114,379,000 $105,464,000
Estimated Transit Cost (2007 dollars)
Operating Cost in Incremental Transit Annual
2007 dollars Operating Cost Over the No- $0 $5,301,000 $3,506,000 $44,609,000 $35,694,000
Build (2007 dollars)
CRC Cost Total Annualized Cost® per
Effectiveness Index Guideway River Crossing $0 $15.09 $11.55 $23.67 $16.58
No-Build Comparison Incremental Cost* per
Cost Effectiveness Incremental Passenger Over $0 $25.93 $14.23 $11.31 $8.93
Index No-Build
Other Cost Total Annual Incremental $0 $0.11 $0.04 $0.07 $0.10

Effectiveness Index

Operating Cost per Place Mile

Place mile is the annual amount of seat and standing capacity of vehicles in operation multiplied by the annual VMT.

2 The ranges were developed using the CEVP methodology described above in Section 5.3.

3

Herein, Annualized Cost is defined as the total capital and operational cost of the project divided by the lifetime of the project.

4

Both capital and O&M cost.

Columns may not total due to rounding.

Long-Term Transit Effects
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Exhibit 63. CRC CEIl: Total Annualized Cost per Transit Guideway River Crossing Incremental over No

Build

/] Total Annualized Cost per Transit Guideway River Crossing
$25.00
$20.00
$15.00
o
[%2]
o
O
$10.00
$5.00
$0.00
Alternative 1: No-Build Alternative 2: Replacement  Alternative 3: Replacement  Alternative 4: Supplemental  Alternative 5: Supplemental
Crossing with BRT and I-5 Crossing with LRT and I-5  Crossing with BRT, Increased Crossing with LRT, Increased
Standard Toll Standard Toll Transit System, and |-5 Higher Transit System, and I-5 Higher
Toll Toll
Alternative
Long-Term Transit Effects
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Exhibit 64. No-Build Comparison CEI: Incremental Cost per Incremental Transit Passenger over No-Build (YOE)

7] Incremental Cost per Incremental Transit Passenger over No-Build (YOE)
$30.00
$25.93
$25.00
$20.00
8 $15.00
O
$10.00
$5.00
$0.00 Y
Alternative 1: No-Build Alternative 2: Replacement  Alternative 3: Replacement  Alternative 4: Supplemental  Alternative 5: Supplemental
Crossing with BRT and I-5 Crossing with LRT and I-5  Crossing with BRT, Increased Crossing with LRT, Increased
Standard Toll Standard Toll Transit System, and I-5 Higher Transit System, and I-5 Higher
Toll Toll
Alternative
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Exhibit 65. Other CEI: Total Annual Incremental Operating Cost per Place Mile

P Total Annual Incremental Operating Cost per Place Mile
$0.12
$0.11
$0.10
$0.08
8 $0.06
(&}
$0.04
$0.02
$0.00 ¥
Alternative 1: No-Build Alternative 2: Replacement  Alternative 3: Replacement  Alternative 4: Supplemental  Alternative 5: Supplemental
Crossing with BRT and I-5 Crossing with LRT and I-5  Crossing with BRT, Increased Crossing with LRT, Increased
Standard Toll Standard Toll Transit System, and |-5 Higher Transit System, and I-5 Higher
Toll Toll
Alternative
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Exhibit 66. Support of Adopted Local and Regional Transportation Plans
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Alternative

Screening Measure

Metric

Alternative 1:

No-Build

Alternative 2:
Replacement
Crossing with

BRT and I-5
Standard Toll

Alternative 3:
Replacement
Crossing with
LRT and I-5
Standard Toll

Alternative 4:
Supplemental Crossing
with BRT, Increased
Transit System, and I-5
Higher Toll

Alternative 5:
Supplemental Crossing
with LRT, Increased
Transit System, and I-5
Higher Toll

Transit System and
Service Supports
Local and Regional
Transportation Plans

Supports Vancouver’s
TSP and VCCV,
RTC’s MTP, Metro’s
2040 Growth Concept
and RTP, and
Portland’s TSP

Low — Does not
include an HCT
mode that would
support adopted
transportation
plans.

Medium — Includes
an HCT mode that
would support
adopted
transportation plans.
It is not the specific
mode noted in some
local plans.

High — Includes the
HCT mode noted in
some local
transportation
plans.

Medium — Includes an HCT
mode that would support

adopted transportation plans.

It is not the specific mode
noted in some local plans.

High — Includes the HCT
mode noted in some local
transportation plans.

Long-Term Transit Effects
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5.4 How would transit change if the CRC project is not built?

This section discusses projected 2030 transit performance and conditions within the I-5
corridor as it compares to the existing conditions. For more information see the CRC
2030 Transit Travel Markets Study, and the CRC Draft Detailed Definition of Transit
Alternatives Report (August 2007). The existing conditions in the CRC project area are
discussed in more detail in Chapter 4.

Compared to the build alternatives, the No-Build Alternative (for the 2030 forecast year)
would:

o provide the fewest transit connections over the Columbia River,
e be subject to the most congestion as measured in VHD, and

e have the lowest person throughput as measured in daily and annual passenger
trips on transit, vehicle capacity over the Columbia River and transit mode split.

5.4.1.1 Reliability and Travel Time

As detailed in Exhibit 51, if Alternative 1 (No-Build) were implemented, in 2030 Clark
County and Portland would be connected by 24 forty-foot buses crossing the Columbia
River in the corridor during the peak hour in the peak direction. The combined transit
vehicle person-carrying capacity over the I-5 crossing would be 1,464 passengers during
the afternoon peak hour. This would be an increase over the existing capacity of 1,045
passengers. Because buses would predominately use general-purpose lanes on [-5 when
traveling between Oregon and Washington, bus service to Clark County would
experience over 23 hours of VHD during the four-hour afternoon peak period, an increase
of 12 VHD (nearly double the delay) above existing conditions. Ten VHD would occur in
the Bridge Influence Area (five times 2007 delay), accounting for approximately 43
percent of the total corridor delay.

There would be no HCT in the Alternative 1 No-Build scenario. Generally, transit travel
times during both the morning and afternoon peak two-hour period would increase from
the current condition, as seen in Exhibit 67. For instance a transit trip from Salmon Creek
Park and Ride to Pioneer Square on C-Tran Route 134 would increase during the two-
hour morning peak period/peak direction from 36.4 minutes to 55.9 minutes, an increase
of nearly 20 minutes.

Long-Term Transit Effects
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Exhibit 67. Existing Average Weekday Total Transit Travel Times in the I-5
Corridor and Bridge Influence Area

Alternative 1:

Transit Existing
Characteristic Metric Condition No-Build
Two-Hour p.m. Pioneer Square to Salmon
Peak Creek (via C-TRAN Route 44.3 minutes 48.0 minutes
Period/P(;:Aak 134)
Direction Lombard Transit Center to
Vancouver Mall (via LRT & 47.6 minutes 56.6 minutes
) ) Route 4L)
Transit Travel Times
from the Seven Clark Hayden Island to 99th ) )
County Transit Street Transit Center (via 34.5 minutes 39.5 minutes
Markets to the Five LRT & 71L)
Major Transit Two-Hour a.m.  Salmon Creek to Pioneer
Markets in Oregon Peak Square (via C-TRAN Route 36.4 minutes 55.9 minutes
for a Few Period/Peak 134)

Representative Pairs i ion?
P Direction Vancouver Mall to Lombard

Transit Center (via LRT & 30.7 minutes 30.7 minutes
Route 4L)

99th Street Transit Center

to Hayden Island (via LRT 39.5 minutes 40.5 minutes
& 71L)

Source: 2005 CRC VISUM analysis of I-5 and EMME/2
! P.M. Peak Direction: Northbound
2A.M. Peak Direction: Southbound

5.4.1.2 Accessibility

Within the region (Clark County in Washington, and Multnomah, Clackamas, and
Washington in Oregon), 67 percent of households and 83 percent of employment are
currently within walking distance (one-quarter mile) of a bus route. In the No-Build
Alternative, HCT service would not be provided across the river and in Clark County.
However, the C-TRAN and TriMet local bus service would be very similar to the local
bus service provided with the build alternatives. Consequently, for this alternative and the
build alternatives, 60 percent of households and 78 percent of employment in the region
would be within one-quarter mile of transit routes in 2030 (see Exhibit 54). The
proportion of households and employment near transit would slightly decline for the 2030
forecast year due to anticipated development in suburban Clark County that would be less
dense and therefore not typically within walking distance of a bus route.

5.4.1.3 River Crossings and Ridership

As detailed in Exhibit 55, in 2030, if the No-Build Alternative were implemented, the
total passenger trips on transit over the I-5 crossing would be about 2.5 million annually
(about 8,800 daily); nearly three times the 2007 number of passenger trips.

In 2030, total annual transit system boardings would increase by more than half to

42.6 million boardings on both the C-TRAN and TriMet transit systems under the No-
Build Alternative (see Exhibit 57). Generally, both today and in future land use forecasts,
Clark County has more housing than jobs which results in a relatively large number of
Clark County residents commuting across the Columbia River to employment in
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Portland. Total daily transit system boardings in 2030 would be around 142,000, which
would include trips on LRT, the C-TRAN bus system, and the TriMet North Portland
system. Bus transfers for trips from Clark County to TriMet’s Yellow Line would be
around 1,400 daily.

5.4.1.4 Mode Split

In 2030, with the No-Build Alternative, the daily transit mode split between the Clark
County Inner Urban Transit Market and Oregon Urban Transit Market would increase
from six to 12 percent as shown in Exhibit 68. The daily transit mode split between the
Clark County Suburban Commuter Market and the Oregon Urban Transit Market would
increase from three percent to 12 percent with the No-Build Alternative. Daily transit
mode split from markets in Oregon to Clark County would increase from one percent to
three percent. As detailed with Exhibit 60, transit mode-split would be 13 percent of the
afternoon peak direction trips (up from 7 percent in 2007) in the I-5 corridor. This
compares to 54 percent SOV and 33 percent HOV mode-split. In 2030 more people
would rely on transit for their daily trips around the region with the No-Build Alternative.

Exhibit 68. CRC Transit Market Transit Mode Split: Existing and 2030

Transit Alternative 1: No-
Characteristic Metric Existing Conditions Build

Clark County Inner Urban Transit 6 % 12 %
Market to Markets in Oregon

Daily Transit Mode Clark County Suburban 3%

Split by Transit Market Commuter Market to Markets in 12 %

(All Trips) Oregon
Markets in Oregon to Clark 1% 39
County

5.4.1.5 Transit System Costs

Alternative 1 (No-Build) would not have transit capital cost associated with the CRC
project, as shown in Exhibit 62. The transit system would provide about 2,600 weekday
platform hours (with about 30,800 vehicle miles traveled), a seven percent increase. This
weekday service results in nearly 800,000 platform hours annually (annual VMT of about
9.2 million), with an associated annual operating cost of about $69.8 million, an increase
of $4.1 million over 2007.

5.4.1.6 Local and Regional Support

As described within Exhibit 66, the No-Build Alternative does not include an HCT
component, which is called for in the VCCV, the RTP, the MTP, and both TSPs. In
addition, the 2040 Growth Concept identifies Hayden Island as a station community; an
area of urban activity centered on a transit station. The No-Build Alternative has been
rated low for this metric for how it neglects to address the components of local and
regional transportation plans.

Long-Term Transit Effects
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5.5 How would transit change with the transit system-level
choices?

This section compares the transit system-level choices. Effects of the system-level
choices were modeled using the full alternatives described in Section 5.2.3. System-level
options relevant to transit include:

e HCT mode: The HCT mode choice compares the impacts from a BRT or LRT
transit system by comparing Alternative 2 (BRT) and Alternative 3 (LRT). These
alternatives are very similar; they were both modeled with a replacement crossing
downstream from the existing bridges, the same number of traffic lanes, a
standard toll, and very similar bus routing. For this HCT analysis, they were both
modeled with the Vancouver alignment, a northern terminus at the Lincoln Park
and Ride, and very similar bus networking.

o Level of transit operation: The level of transit operation compares the impacts
between the Efficient and Increased level of transit service levels using
Alternatives 2 and 3 for the Efficient transit level and Alternatives 4 and 5 for the
Increased transit level. These Alternatives have several variables that do not
pertain to level of service; Alternatives 2 and 3 include a replacement crossing
whereas Alternatives 4 and 5 were analyzed with a supplemental crossing.
Although the bridge crossing choice for the greater CRC project is a system-level
choice, for the transit comparison the bridge crossing choice is a segment-level
choice. Segment-level choices have little impact within the greater corridor and
study area, but do have impacts along the segment. Alternatives 2 and 3 were
modeled with a standard toll rate and the Alternatives 4 and 5 were modeled with
a high toll rate. The impacts of the toll rate are discussed below within Section
5.5.3. Transit operation levels are compared based on the full-length Vancouver
alignment terminating at the Lincoln Park and Ride.

e Toll rate: The toll rate discussion centers around a sensitivity analysis that was
completed for Alternative 3 (LRT Vancouver full-length alignment) with three
different tolling scenarios. Segment-level choices are consistent for all tolling
analysis.

e Location of northern terminus: This compares the full-length alignments with
the minimum operable segments (MOS). The analysis is primarily associated with
LRT as the HCT mode, with four northern terminal scenarios. The first discussion
is between the full-length Vancouver alignment, with a terminus at Lincoln Park
and Ride (Alternative 3), and the Mill Plain MOS, with a terminus between 15th
and 16th Streets. The second discussion compares the full-length I-5 alignment,
with a terminus at the Kiggins Bowl Park and Ride, and the Clark College MOS,
with a terminus east of I-5 and north of McLoughlin Boulevard. This discussion
uses LRT as the representative HCT mode.

5.5.1 How would transit mode choices affect transit?

This section compares BRT and LRT to distinguish the effects of the HCT mode choice.
Alternative 2 and Alternative 3 are the representative BRT and LRT mode choices. The
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two alternatives have the same alignments, station locations, similar local and express bus
routing, the same standard toll rate, and replacement crossing, allowing a comparison of
performance differences attributable to mode choice.

5.5.1.1 Reliability and Travel Time

Reliability and travel times were determined by analyzing transit vehicle hours of delay
(VHD), travel speeds for BRT and LRT vehicles, and overall transit travel times between
major destinations. Vehicle hours of delay (VHD) measures the cumulative delay
experienced by transit vehicles on roadway links with volumes of traffic over 85 percent
of the roadway link’s capacity (v/c ratio over 0.85). VHD provides an approximation of
congestion which is an indicator of transit reliability.

As shown in Exhibit 50, the LRT alternative would have less transit VHD in the Bridge
Influence Area, while the BRT alternative would have less VHD in the larger I-5
corridor. Within the Bridge Influence Area, local and express bus surface VHD
associated with LRT would be 43 about minutes — 25 percent less VHD than associated
with BRT. However, within the I-5 corridor, during the afternoon peak, local and express
buses would experience about 15 percent less VHD (11 minutes of VHD in Alternative 2
compared to 13 minutes in Alternative 3) with the BRT alternative. This is because in
addition to the BRT routes, seven local and limited stop bus routes would use the
guideway, and would have no VHD there. With LRT, local and express buses would use
general traffic lanes and experience greater VHD. Although the BRT vehicles in the
exclusive guideway would be slower than trains in either LRT alternative, the slower
speed would not be considered delay in Alternative 2. This is because bus volumes would
not exceed 85 percent of v/c ratio on the guideway, which is VHD definition of delay.

LRT would have somewhat faster vehicle travel speeds than BRT (see Exhibit 50).
Within the guideway, LRT would have average speeds of 17.3 mph, versus 14.5 mph for
BRT, and average speeds in downtown Vancouver of 12.9 mph, versus 9.6 mph for BRT.
BRT would be slower than LRT because BRT vehicles would not have signal priority,
there would be more variation in operator performance, dwell times would be slightly
longer, and acceleration would be slower. Signal priority in downtown Vancouver would
not be possible for BRT because the high service frequencies would significantly disrupt
cross traffic flow.

As shown in Exhibit 53, travel time between major markets would generally be faster for
the LRT alternatives. During the peak hour, LRT would travel from the Lincoln Park and
Ride to the Expo Center station in 12 minutes versus 13 minutes; from Lincoln Park and
Ride to Pioneer Courthouse Square in downtown Portland in 39.9 minutes versus 43.4
minutes; and between downtown Vancouver and Pioneer Courthouse Square in 31.6
minutes versus 35.4 minutes. Although slower guideway speeds account for some of the
slower travel times for BRT, the required transfer for BRT passengers wanting to travel
south of Expo Center adds five minutes of waiting to peak period trips (see Exhibit 69).

During the two-hour morning and afternoon peak-period/peak-direction trips, the only
location where the BRT alternative would be quicker than the LRT alternative would be
for the trip from Hayden Island to the 99th Street Transit Center. This would occur
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because the BRT transfer would occur at the Expo Center and the BRT passengers would
have a one-seat ride from Hayden Island to the 99th Street Transit Center because the
BRT and local buses would extend outside of the exclusive guideway along their routes.
The LRT alternative would require a transfer at the Lincoln Park and Ride to local bus
service for the remainder of the trip to the 99th Street Transit Center.

5.5.1.2 Accessibility

Transit accessibility from households and employment would not differ based on the
transit mode choice. Exhibit 54 shows the percent of Clark County households with
transit access based on proximity to transit service. Alternative 2 provides the same
access to the transit markets as Alternative 3, so the lower cross-river ridership for the
BRT alternative compared to LRT is based on a factor other than accessibility.

5.5.1.3 River Crossings and Ridership

This section discusses the capacity, transit ridership, transit river crossings, and transfer
characteristics of the different modes as represented in Alternatives 2 and 3.

5.5.1.3.1 Capacity

Transit capacity across the Columbia River is a factor of vehicle capacity and frequency
of service across the river. As shown in Exhibit 52, standard buses can carry up to 61
passengers, BRT vehicles can carry up to 91 passengers, and two-car LRT trains can
carry up to 266 passengers. The types of vehicles and frequency of service determine the
river crossing transit capacity of each alternative.

Exhibit 51 shows the transit capacity over the Columbia River in the I-5 Corridor during
the afternoon peak hour. The build alternatives more than double the transit capacity
provided in the No-Build. Due to the frequency of service, BRT would provide more
transit capacity over the river than LRT. Alternative 2 would provide a combined
capacity for about 3,700 transit passengers over the Columbia River in the afternoon peak
hour in the peak direction (14,800 persons in a four hour peak period) on BRT, local
service, and express buses. In comparison, Alternative 3 would provide a combined
capacity for about 3,100 transit passengers in the afternoon peak hour in the peak
direction (12,600 persons in a four hour peak) on LRT and express buses.

Although Alternative 2 would provide more passenger capacity across the river than
Alternative 3; it would be easier to expand capacity if needed using LRT than BRT.
Congestion associated with adding more BRT buses to the guideway is significant and
would impact reliability, travel speed, and travel time of the BRT. See the travel times
discussion for Alternative 4 in the level of transit service discussion below. At the same
time, decreasing the headways for the LRT to the Increased transit operations levels
would increase capacity significantly but have little impact on congestion within the
guideway or at downtown Vancouver intersections.
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5.5.1.3.2 Ridership

As shown in Exhibit 55 and Exhibit 56, transit ridership across the Columbia River
would be much higher for the alternatives with HCT compared to the No-Build, and the
LRT alternatives ridership would be much higher than for the BRT alternative. LRT
would increase annual passenger trips on transit across the Columbia River by
approximately 4.2 million compared to the No-Build Alternative, while BRT would
increase annual transit trips across the Columbia River by approximately 2.3 million over
No-Build. Comparing Alternatives 2 and 3, annual transit river crossings for LRT would
be about 38 percent higher than for BRT, with 6.7 million versus 4.8 million crossings.
Daily transit crossings for the LRT alternative would be about 24 percent higher. About
90 percent of the Alternative 3 daily passenger transit trips across the Columbia River
would be on light rail; in comparison, about 67 percent of the daily passenger transit trips
across the river in Alternative 2 would be on BRT.

This higher ridership across the river with LRT occurs despite the greater transit capacity
provided with BRT. The higher ridership across the river can be explained by the need to
transfer for all trips south of the Expo Center Station. Every Alternative 2 guideway bus
trip would be required to transfer between BRT and TriMet’s MAX LRT Yellow Line or
a local bus routes, at the Expo Center station. Whereas with Alternative 3, no HCT trip
would be required to transfer at Expo Center station to continue a transit ride.

As detailed in Exhibit 69, the effect of transfers is most pronounced for trips from Clark
County to downtown Portland, a market that represents more than a third of all bi-state
travel. The provision of LRT attracts approximately 8,600 new daily transit trips to this
market compared to 6,400 for BRT. In the LRT alternative, about 47 percent of people
making the trip would not need to transfer. These people can either drive, get dropped
off, walk, or bicycle to an LRT station and have a one-seat ride to downtown Portland.
Another 39 percent would make one transfer from a local C-TRAN bus to LRT; only 14
percent would need to make two or more transfers.

In the BRT alternatives, 100 percent of people making this trip would have to transfer to
LRT at the Expo Center Station to continue southbound, regardless of whether they
walked, biked, or drove to a BRT station. Two or more transfers would be required for
the remaining 38 percent these transit trips with riders taking local C-TRAN buses to
transfer to a BRT line, and then transferring again to the LRT at Expo Center.
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Exhibit 69. Transit transfers required between Clark County and Downtown
Portland for BRT and LRT Alternatives

LET Alternative T ransfers BRT Alternative T ransfers
14%
38%
47%
O No Transfer
B One Transfer
B Two or More Transfers

As shown in Exhibit 55, the daily I-5 corridor transit river crossings would be higher with
LRT as the HCT mode. Exhibit 57 reveals that the total daily MAX LRT Yellow Line
boardings would be about 40 percent higher with LRT than with BRT. Further, as
detailed with Exhibit 58 LRT would have 62 percent more annual boardings per platform
hour than BRT.

Exhibit 57 shows that total system boardings are similar for LRT and BRT alternatives.
Total daily and annual boardings for LRT and BRT vary by less than one percent.
However, boardings for BRT can overstate ridership. This is because transfers are
counted as boardings, and many BRT have multiple transfers for a single linked trip.

5.5.1.4 Mode Split

Exhibit 59 through Exhibit 61 detail the daily transit mode split by transit market in the
I-5 corridor. Both Alternatives 2 and 3 would increase the transit mode split in the target
markets compared to No-Build; these increases would be due to improved transit service
and the addition of a bridge toll for general purpose vehicles. LRT would have a slightly
higher transit mode split than BRT. This is most pronounced in the trips from the Clark
County Inner Urban Transit Market to the Oregon Urban Transit Market, probably due to
the need to transfer discussed above. Transit mode share would be 33 percent higher than
with BRT (a 20 percent share compared to a 15 percent share). Between the Clark County
Suburban Commuter Transit Market and the Oregon Urban Transit Market, LRT would
have a greater daily transit mode split than BRT. For the reverse commute from markets
in Oregon to Clark County, with LRT the daily transit mode split would be 33 percent
greater than with BRT.

Exhibit 60 shows that during the peak period/peak direction, LRT river crossings would
have a higher transit mode share than BRT, with 50 percent of trips via single-occupancy
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vehicles compared to 53 percent, 29 percent via high-occupancy vehicles compared to
28 percent, and 21 percent via transit versus 19 percent.

5.5.1.5 Transit System Costs

Exhibit 62 shows that estimated transit capital cost for BRT would be approximately

25 percent lower than for LRT. Both capital cost estimates include the construction of the
exclusive guideway and the replacement bridge structures; the primary difference
between the capital costs is the transit vehicles that would need to be purchased. For BRT
this would include 24 60-foot articulated buses, and for LRT would include 14 light rail
vehicles and no additional buses.

The annual cost to operate LRT (Alternative 3) would be approximately $1.8 million less
than BRT (Alternative 2) as detailed in Exhibit 62. Higher operating costs for BRT
reflect the passenger capacity of the respective modes. With LRT vehicles, one driver can
ferry 266 passengers, while BRT vehicles can only carry 91 passengers. In addition, the
lower number of vehicles that would be required for LRT would contribute to the lower
annual operating and maintenance costs associated with BRT.

LRT scored higher on three measures of cost effectiveness. The total annualized cost per
guideway river crossing would be about $11.55 for LRT compared to $15.09 for BRT
(this calculation does not include the express bus transit river crossings provided with the
BRT Alternative); the incremental cost per incremental passenger over No-Build would
be $14.23 compared to $25.93; and the total annual incremental operating cost per place
mile would be $0.04 compared to $0.11. The lower projected annual operating costs and
higher ridership both contribute to the better cost effectiveness that would be seen with
LRT Alternative 3 compared to BRT Alternative 2.

5.5.1.6 Local and Regional Support

Both HCT modes would help foster the compact urban growth in centers called for in
local and regional plans. However, LRT is the preferred mode identified in Vancouver’s
Transportation System Plan and to serve Hayden Island in Metro’s 2040 Growth
Concept. Therefore, Alternative 3 has been rated higher than Alternative 2 in terms of
how well it would support local and regional transportation plans.

5.5.2 How would the level of transit service affect transit performance?

This section compares Alternative 2 and 3 to Alternatives 4 and 5. This is a direct
comparison of the combined effects of the Efficient level of transit service combined with
the standard I-5 only toll, compared to the Increased level of transit service and the 1-5
higher toll. For ease of comparison in the following discussion, Alternatives 2 and 3 are
referred to as the Efficient transit service alternatives and Alternatives 4 and 5 are
referred to as the Increased transit service alternatives, unless otherwise stated.

5.5.2.1 Reliability and Travel Time

Reliability and travel times for the two levels of transit service were measured by transit
VHD and travel times between important I-5 markets. Travel times were reported with no
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penalties for added transfers. Travel times are affected by the frequency of service
provided, wait times at transfers, and congestion levels in the guideway and on the roads.
The exclusive guideway is only subject to congestion in the BRT Increased service
alternative.

As detailed in Exhibit 50, during the weekday afternoon peak, all transit build
alternatives would decrease VHD compared to the No-Build. Transit VHD in the corridor
for local and express buses would increase by about one hour in the BRT Increased
transit service alternative compared to the Efficient, with 11.17 VHD compared to 12.11.
VHD would be nearly the same for either LRT transit service level. The VHD in the
Bridge Influence Area for local and express buses would be decreased by nearly half an
hour with the BRT Increased transit service and by about 15 minutes with the LRT
Increased transit service alternatives compared to the Efficient alternatives. HCT would
experience VHD in the guideway only for the BRT Increased transit service alternative.

Travel times for LRT Increased transit service would generally be the same or slightly
less than LRT Efficient transit service. Travel times for BRT Increased transit service
would generally be longer or the same as BRT Efficient transit service.

As shown in Exhibit 53, when comparing HCT only (excluding local and express bus
service), travel times within the guideway are identical for LRT Efficient and Increased
options since they have the same number of stations, the same alignment, and no
congestion in the guideway. When comparing the BRT Efficient to Increased transit
service alternatives, during the morning peak, travel time would increase by six minutes
from the northern terminus to the Expo Center and by four minutes to Pioneer
Courthouse Square and to the Lombard Transit Center. This additional travel time is the
result of BRT Increased transit service having a much higher number of buses operating
in the guideway, and the high frequency of buses exceeding the guideway’s capacity.
Guideway buses would be slowed due to long queues, bunching, bus tails jutting out into
the travel lane at stations preventing other buses passing, and congestion at intersections.
The result is six extra minutes of travel time in the guideway. The trip between
downtown Vancouver at Seventh and Washington to Pioneer Courthouse Square would
be shorter for BRT Increased transit service, because the congested segment would only
add one minute to travel time, while the wait time to transfer to LRT would be two
minutes shorter.

When including local and express buses, BRT Efficient transit service would be quicker
than the Increased transit service alternative in all trip segments, both two-hour afternoon
peak northbound and morning southbound trips. The northbound transfer would be from
LRT at the Expo Center to BRT, where the BRT Increased option would operate three
routes (#71, 71L, and 71S) traveling to the terminus at Lincoln Park and Ride. The
combination of these three routes provides a shorter average headway and a shorter
average transfer time than in the Efficient transit service system, but the congestion
effects of the BRT Increased transit service alternative are greater than the time savings
associated with the shorter transfer time.

BRT Increased transit service would have an exclusive guideway that local and express
buses could operate in but, as detailed above, travel times would still be slower. BRT
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Increased transit service would have 67 buses per afternoon peak hour over the I-5
Columbia River Crossing. At Washington and Seventh Streets, there would be 47 buses
per afternoon peak hour (single direction). Compared to BRT Efficient transit service,
Increased transit service would have 13 more buses over the Columbia River and 22 more
buses at Washington and Seventh Streets during the afternoon peak hour. As discussed
above, the increase of buses within downtown Vancouver and across the I-5 crossing
would significantly impact transit travel times between key destinations in the region.

For LRT, Increased transit service would be slightly quicker, with about 1 to 2 minutes of
travel time savings over the LRT Efficient transit service along each trip segment. The
travel time savings is likely attributable to the increased frequency of bus service and
resulting shorter transfer times. The travel times are slightly longer for the LRT Increased
transit service alternative between the 99th Street Transit Center and Hayden Island
because the higher number of buses would operate in general traffic through more slowly
through downtown Vancouver.

The primary difference between the Efficient and Increased alternatives is the shorter
transit headway associated with the Increased transit service alternatives. The improved
headways provide greater reliability and access to transit passengers because the bus or
light rail would be running more frequently.

5.5.2.2 Accessibility

Since the Efficient and Increased transit service levels would have the same HCT
alignment and stations, there would be no difference in HCT accessibility to households
and employers, as detailed in Exhibit 54. There would be a minor increase in transit
access in the Increased alternatives due to the addition of a new bus lines adding
coverage in growing areas of Clark County.

5.5.2.3 River Crossings and Ridership

The Increased transit service alternatives would increase the total number of transit
vehicles per hour in the northbound afternoon peak period over the river. This would
increase the transit capacity over the Columbia River by 600 to 1,100 seats and standing
area compared to the Efficient transit service alternatives. The methodology for
calculating the capacity of transit vehicles is described in the Final Definition of Transit
Alternatives Report.

On an annual basis, the Increased transit service alternatives would see more transit
passenger trips over the I-5 bridge than the Efficient transit service alternatives (Exhibit
55 and Exhibit 56). Alternative 4 would see about 5.7 million annual transit passenger
trips over the I-5 crossing compared to about 4.8 million with Alternative 2, a difference
of about 870,000 trips annually (15 percent). Alternative 5 would see about 7.4 million
annual transit passenger trips over the I-5 crossing compared to about 6.7 million with
Alternative 3, a difference of about 740,000 trips annually (10 percent). The annual
boardings on the transit system for Increased BRT or LRT are comparable; both would
increase the number of boardings on transit by about 13—14 million boardings annually,
or 20 to 22 percent, over the Efficient transit service alternatives. (Exhibit 57). Note that
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the BRT calculations count a transfer as a new boarding. Still, adding capacity across the
bridge would not significantly affect ridership on transit and, therefore, the operational
costs would be higher but would not result in a proportionate increase in transit ridership.

5.5.2.4 Mode Split

In general, Increased transit service would increase the share of daily transit mode split
compared to Efficient transit service for trips between the Clark County Inner Urban and
Suburban Transit Markets to the Oregon Urban Transit Markets. In each direction, the
increase is about 1 to 2 percent (see Exhibit 59).

Increased transit service would significantly increase the afternoon northbound peak
mode split for transit to 33 percent from 19 percent with the BRT Efficient transit service
alternative. BRT Increased transit service would decrease SOV mode split to 44 percent
from 53 percent with the BRT Efficient transit service. The same relationship is apparent
between LRT Efficient and Increased transit service. The afternoon northbound peak
transit mode split would be 21 percent with LRT Efficient transit service and would
increase to 37 percent with LRT Increased transit service. The LRT Increased transit
service SOV mode split would decrease from 50 percent to 41 percent (see Exhibit 60).

5.5.2.5 Transit System Costs

Capital cost associated with the Increased transit service alternatives would be about
$110 million more than the Efficient transit service alternatives, as detailed in Exhibit 62.
Capital cost are reported in ranges developed using the CEVP methodology, described in
Section 5.3 under the Transit System Cost heading. The BRT Increased transit service
alternative would cost approximately $718.8 to $805.2 million to construct, where the
BRT Efficient transit service alternative would cost $602.6 to $749.7 million; the BRT
Increased transit service alternative would have capital costs ranging about 6 to 16
percent more than the BRT Efficient transit service alternative. The LRT Increased transit
service alternative would cost approximately $879.1 to $975.7 million to construct, where
the LRT Efficient transit service alternative would cost approximately $783.1 to $940.8
million (YOE); the LRT Increased transit service alternative would have a capital cost
ranging about 4 to 11 percent more than the LRT Efficient transit service alternatives.

The Increased transit service alternatives would cost substantially more to operate than
the Efficient transit service alternatives, as demonstrated in Exhibit 62. The BRT
Increased transit service alternative would cost $114.4 million to operate annually,

$39.4 million more than BRT Efficient transit service. The LRT Increased transit service
alternative would cost $105.5 million, $32.2 million more than LRT Efficient transit
service. Comparing the incremental increases in cost over the No-Build, BRT Increased
transit service was 8.5 times more costly than BRT Efficient transit service, and LRT
Increased transit service was 10 times more costly than LRT Efficient transit service.

Exhibit 62 details the three cost effectiveness indices (CEI). The CRC CEI reveals the
total annualized cost per guideway river crossing. The cost per guideway river crossing
would be about five dollars more under the LRT Increased transit service alternative
compared to the LRT Efficient transit service alternative. The BRT Increased transit
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service alternative would exceed the cost of the BRT Efficient transit service alternative
by more than eight dollars per guideway river crossing (see Exhibit 63). The relatively
high capital and operating costs of the increased transit service of Alternatives 4 and 5
would reduce their cost effectiveness when compared to Alternatives 2 and 3, as detailed
by the annualized cost per guideway river crossing. The relatively high incremental
increase in operating cost associated with adding capacity would not yield a proportionate
increase ridership across the river.

The No-Build Comparison CEI reveals the incremental cost per incremental passenger
over the No-Build. As detailed, the LRT Increased transit service alternative would cost
$8.93 per new passenger incrementally over No-Build; whereas the LRT Efficient transit
service alternative would cost $14.23 per new passenger incrementally over No-Build
(see Exhibit 64), more than five dollars more expensive. BRT Increased transit service
would cost $11.31 per new passenger incrementally over No-Build; whereas BRT
Efficient transit service would cost $25.93 per passenger incrementally over No-Build,
more than $14 more expensive. It is important to note that this includes all trips
throughout the transit system rather than those focused on the I-5 corridor crossing.

The Other CEI reveals the total annual incremental operating cost per place mile. Place
mile is defined as the annual total seat and standing capacity of vehicles in operation
multiplied by the annual VMT. The annual incremental operating cost for the LRT
Efficient transit service alternative is 4 cents per place mile and the LRT Increased transit
service alternative is 10 cents. The annual incremental operating cost for BRT Efficient
transit service is 11 cents; whereas BRT Increased transit service is 7 cents (see Exhibit

65).

LRT Efficient transit service would operate a total of 78.2 million annual place miles
over No-Build; when divided by the annual incremental transit operating cost over the
No-Build, $3.5 million, the low “Other CEI” cost results. Comparatively, LRT Increased
transit service would travel 657 million annual incremental place miles over No-Build
and would have an associated incremental transit operational cost of $35.7 million
annually.

The BRT Efficient transit service alternative would operate a total of 46.4 million place
miles over No-Build; when divided by the annual incremental transit operating cost over
the No-Build, $5.3 million, the highest “Other CEI” cost for this measure among the
alternatives would result. Comparatively, the BRT Increased option would travel

676.2 million annual incremental place miles over No-Build and would have an
associated incremental transit operation cost of $44.6 million annually, this would result
in a 10 cent CEI for this measure. BRT Efficient transit service would produce the
highest CEI cost for this measure because it would travel significantly fewer miles than
any of the other alternatives. The BRT Efficient transit service alternative would produce
93 percent fewer place miles than BRT Increased transit service, whereas LRT Efficient
transit service would produce 88 percent less place miles than LRT Increased transit
service; more telling is that between the Efficient alternatives, LRT Alternative 3 would
produce 40 percent more place miles than BRT Alternative 2.
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As detailed in Exhibit 56, BRT Efficient transit service would produce 4.8 million annual
transit trips over the I-5 crossing, 2.3 million over No-Build and about 900,000 less than
BRT Increased transit service. The LRT Efficient transit service alternative would have
6.7 million annually, 4.6 million over No-Build and about 700,000 less than LRT
Increased transit service. Although this is not a factor in this CEI, note that for an
increase in cost as measured by this CEI, LRT Increased transit service would not have a
noteworthy increase in ridership; however, nearly one million more trips would be seen
with BRT Increased transit service with a reduction in the CEI measure cost of 4 cents.

5.5.2.6 Local and Regional Support

The Increased alternatives have the same bi-state rating as the Efficient transit service
alternatives. LRT is rated more highly than BRT, because BRT is not the specific transit
mode identified in Vancouver’s Transportation System Plan and Metro’s 2040 Growth
Concept to serve Hayden Island. Alternative 5 is rated high, while Alternative 4 is rated
medium (see Exhibit 66).

5.5.3 How would the toll rate affect transit performance?

To assess the impact of I-5 bridge-tolls on transit ridership in terms of the project’s
adopted values, a sensitivity analysis was completed for the LRT Vancouver alignment,
with three toll rate scenarios: no toll, standard toll, higher toll. In addition, Alternatives 4
and 5 were modeled with the higher tolling rate as well as other system-level choices that
differ from those modeled with the sensitivity test, noted in Section 5.2.3. The tolling
method does not impact Travel Times, Accessibility or the Transit System Cost measures
but it does impact ridership and mode split as discussed below.

In the Standard Tolled scenarios, a peak period toll of $2.00 to $2.25 would be changed
depending on trip purpose. This analysis assumes a 100 percent transponder use for work
trips, thus these travelers would see a $2.00 toll in the peak period. Non-work trips
assume a 75 percent/25 percent transponder/no transponder split, thus they see $2.25 in
the peak period. Off-peak tolls contain the same transponder usage assumptions by trip
purpose; tolls in the off-peak are $1.00 for work trips, and $1.25 for non-work trips. The
Higher Tolled scenarios assumed a $0.50 increase over the Standard Toll in the peak
period. These rates assume the same transponder split by trip purpose, $2.50 and $2.75,
and the non-peak tolls were identical in both scenarios.

Exhibit 70. Tolling Rates

Peak Period Off-Peak Period
Transponder No Transponder Transponder No Transponder
No Toll None None None None
Standard Toll $2.00 $2.25 $1.00 $1.25
Higher Toll $2.50 $2.75 $1.00 $1.25

Long-Term Transit Effects

May 2008

5-45



Interstate 5 Columbia River Crossing
Transit Technical Report

5.5.3.1 Reliability

Tolling would not likely significantly affect reliability of transit service, particularly with
LRT as the mode. Under a BRT scenario, a high-toll for autos could potentially shift a
number of people to the transit mode, adding more buses to the roadway network.

5.5.3.2 Ridership and Mode Split

As stated, the sensitivity test was preformed on the Vancouver full-length alignment with
the replacement bridge. Comparing transit ridership over the Columbia River reveals
some quantitative differences:

e No Toll on I-5 = 19,300 transit trips on I-5 across the Columbia River daily;

o Standard Toll on I-5 only = 20,800 transit trips on I-5 across the Columbia River
daily;

o Higher Toll on I-5 only = 21,400 transit trips on I-5 across the Columbia River
daily; and

o Standard Toll on I-5 and 1-205 = 21,700 transit trips on I-5 across the Columbia
River daily.

The higher toll would decrease the attractiveness of cross river travel and destinations,
relative to the standard toll. Therefore, total cross river trips would increase at a lower
rate with the higher toll scenario than with the standard toll scenario. The decrease of
cross-river transit riders in the higher toll scenario may be because the total pool of cross-
river trips (SOV, HOV, and transit) would be less. However, the higher toll would
increase the transit mode split because those trips that do cross the river would then have
an even higher incentive to use transit. In summary; within the regional travel-demand
model, higher tolls equate to a decrease in cross-river trips, but there would be an
increase in cross-river transit mode share.

Exhibit 71 details the different components of the Higher Toll LRT Efficient transit
service alternative versus the Higher Toll LRT Increased transit service alternative. As
shown, the major differences between the two scenarios are the type of crossing and the
level of transit service. As noted above, the higher toll on I-5 only (LRT Efficient transit
service alternative) would produce 21,400 transit trips on I-5 across the Columbia River
daily. In comparison, the Higher Toll LRT Increased transit service alternative would
produce 23,100 transit trips; a difference of about 1,700 transit trips on I-5 across the
Columbia River daily, or over 7 percent.

Exhibit 71. Higher Toll Rate Efficient LRT versus Increased LRT Alternative

Higher Toll Efficient LRT Alternative Higher Toll Increased LRT Alternative
Higher toll Higher toll
Replacement crossing Supplemental crossing
Vancouver Alignment Vancouver Alignment
Lincoln Park and Ride northern terminus Lincoln Park and Ride northern terminus
Efficient level of transit service Increased level of transit service
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5.5.4 How would the location of the northern terminus affect transit performance?

Exhibit 72 provides information about the full-length Vancouver and I-5 alignments for
comparison of the respective minimum operable segment, with LRT as the representative
HCT mode. Although the Mill Plain District MOS could be compared with the I-5 full-
length alignment, the description and analysis herein only compares the Vancouver full
length alignment to the Mill Plain District MOS and the I-5 full-length alignment to the
Clark College MOS.

If an MOS is chosen, it would have implications for any future extension to the full-
length options defined in this document. All project development requirements, such as
the environmental impact statement, FTA New Starts process, alternatives analysis,
planning, engineering and design would likely need to be conducted as a separate new
process. It would also change the potential for federal funding for any future extension, as
well as adding costs for future inflation.
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Exhibit 72. Full-length and MOS Northern Terminus Option: LRT Representative HCT Mode

Vancouver Full-length LRT Mill Plain District I-5 Full-length Clark College
Characteristic Alignment LRT MOS LRT Alignment LRT MOS
Guideway Length (Expo Center to Northern 3.43 miles 2.07 miles 4.22 miles 2.65 miles
Terminus)
On Guideway 1,800 1,100 2,500 1,100
gark and ride Satellite Lot 610 1,510 0 150
paces
Total 2,410 3,218 2,500 1,250
Daily Passenger Trips on Transit Over I-5 Crossing 20,800 19,100 21,100 18,200
Annual Passenger Trips on Transit Over |-5 6,673,000 6,111,000 6,779,000 5,816,000
Crossing
Total Transit System Daily Boardings 175,800 183,100 177,000 175,000
Peak Period/Peak sov 50 % 50 % 50 % 52 %
Direction Mode Split 0 0 0 0
over 15 river HOV 29 % 27 % 28 % 29 %
crossing Transit 21 % 23 % 22% 19 %
Percentage of Clark County
Households within %2 mile 5% 3% 4% 3%
of HCT station
Transit Accessibility
Percentage of Clark County
Employment within %2 mile 11% 9% 10 % 9%
of HCT station
Estimated Capital Cost (in Millions) $879.3M $615.8M $1,068.8M $674.9M
Annual Operating Cost (Increment over No-Build) $3.5M $2.8M $4.2M $2.95M
. Total Annualized Cost
ICr:SgXCOSt Effectiveness per Guideway River $11.55 $8.91 $13.67 $10.38
Crossing
Long-Term Transit Effects
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5.5.4.1 Vancouver Full-length Alignment vs. Mill Plain District MOS

Using LRT as the representative HCT mode, Exhibit 72 compares how transit operations
would be affected under the full-length and MOS options. Shortening the HCT alignment
would affect some of the CRC Project Values noted in Exhibit 49.

The LRT Mill Plain District MOS would have a guideway length (measured from Expo
Center) of about 2.07 miles, compared to the 3.43 mile full-length of the LRT Vancouver
alignment. With the MOS, no HCT stations would be constructed north of the Mill Plain
station. The Kiggins Bowl Park and Ride would be a surface lot with approximately 150
parking spaces, the Lincoln Park and Ride would be a surface lot with 900 spaces, and a
surface lot would be constructed at the BNSF lot and the I-5 loop for a total of 1,148
spaces; therefore, a combined total of 3,218 park and ride spaces would be provided with
the Mill Plain District MOS. The full-length Vancouver alignment would have 1,800 park
and ride spaces on the guideway alignment and 610 spaces in satellite lots for a total of
2,410 spaces. Other operational aspects of the transit service, such as the HCT headways,
would be similar between the full-length and MOS Vancouver alignments.

5.5.4.1.1 Accessibility

The shortened guideway and the fewer HCT stations with the Mill Plain District MOS
would reduce the percentage of Clark County households and employment within one-
half mile of an HCT station. For the MOS, three percent of Clark County households
(vs. five percent with the full-length Vancouver alignment) and nine percent of
employment (vs. 11 percent with full-length) would be within one-half mile of an HCT
station.

5.5.4.1.2 River Crossings and Transit Ridership

The Mill Plain District MOS daily and annual passenger trips on transit over the I-5
crossing would be approximately nine percent less than the full-length LRT Vancouver
alignment—19,000 trips compared to 20,800. The reduction in trips on transit would
result from the diminished accessibility of the HCT line to northern Vancouver and Clark
County, from shortening the length of the guideway, the reduced number of park and ride
spaces, and the longer travel time and required transfer associated with the shuttle bus
between Lincoln and Kiggins Park and Rides to the Mill Plain District Transit Center.

5.5.4.1.3 Mode Split

The Mill Plain District MOS would have a peak period/peak direction mode split similar
to the Vancouver full-length alignment. With the MOS, the peak period/peak direction
mode split would be 50 percent SOV, 27 percent HOV and 23 percent transit. With the
full-length alignment the mode split would be 50 percent for SOV, 29 percent HOV, and
21 percent for transit. The transit mode split for the Mill Plain District MOS would
increase two percent above the Vancouver full-length alignment because of the number
of park and ride spaces modeled with the alignment.

Long-Term Transit Effects
May 2008 5-49



Interstate 5 Columbia River Crossing
Transit Technical Report

5.5.4.1.4 Transit System Costs

The transit capital cost would be less with the Mill Plain District MOS. Because the
length of the MOS guideway would be one-third less than the length of the Vancouver
alignment, the cost to operate light rail from the Expo Station to the Mill Plain terminus
would be approximately 30 percent less than under the full-length alternative. However,
the cost to operate the rest of the transit network (such as the limited stop buses and C-
TRAN’s local buses) would be similar to the full-length Vancouver alignment. Therefore,
the total cost to operate the LRT Mill Plain District MOS would only be slightly less than
the full-length LRT Vancouver alignment. With the full-length alignment the total annual
transit operating cost (as an increment over the No-Build Alternative) would be $3.5
million, and with the Mill Plain District MOS would be $2.8 million.

The total annualized cost per transit guideway river crossing for the Mill Plain MOS
would be $8.91 whereas the full-length alignment would be $11.55, a savings of $2.64
per transit guideway river crossing.

5.5.4.1.5 MOS Effects on Operating Costs

The BRT MOS exclusive guideway would terminate at Mill Plain District Park and Ride.
The new BRT lines would follow the same route and at the same headways as with the
full-length alignment, but the lines would extend outside of the exclusive guideway and
would travel in mixed traffic for a greater distance. This would slightly increase the
amount of congestion the BRT lines could be subjected to which would increase the total
number of platform hours required. For this reason the BRT operating costs with the Mill
Plain District MOS would be $5.1 million, nearly the same as the cost to operate the BRT
full-length Vancouver alignment, at $5.3 million.

5.5.4.2 |I-5 Full-length Alignment vs. Clark College MOS

As detailed in Exhibit 72, the LRT Clark College MOS would have a guideway length (as
measured from the Expo Center) of about 2.65 miles, compared to the 4.22 mile full
length of the LRT I-5 alignment. With the MOS terminus, there would be no HCT
stations constructed north of Clark College and the proposed park and ride lot at Kiggins
Bowl would be reduced to a surface lot, with approximately 150 parking spaces. Due to
access constraints at the Clark College Park and Ride, the number of parking stalls would
be limited along the MOS alignment to 1,100, for a MOS total of 1250 parking stalls.
With the full length of the I-5 alignment there would be 2,500 park and ride spaces
directly on the guideway. Other operational aspects of transit service, such as the HCT
frequencies, would be similar to those associated with the I-5 alignment.

5.5.4.2.1 Accessibility

The full-length I-5 alignment would have seven stations whereas the Clark College MOS
would have five stations north of the Columbia River. The shortened guideway with the
Clark College MOS, and the lower number of HCT stations would reduce the percentage
of Clark County households and employment within one-half mile of an HCT station. For
the MOS, three percent of Clark County households (vs. four percent with the full-length
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I-5 alignment) and nine percent of employment (vs. 10 percent with the full-length I-5
alignment) would be within one-half mile of an HCT station.

5.5.4.2.2 River Crossings and Transit Ridership

Daily and annual passenger trips on transit over the I-5 bridge would be approximately 13
percent less for the Clark College MOS than the full-length I-5 alignment — 18,200 daily
transit trips compared to 21,100. This reduction could be attributed to the diminished
accessibility of the HCT line to northern Vancouver and Clark County from shortening
the length of the guideway and the reduced number of park and ride spaces and the longer
travel time and required transfer associated with the shuttle bus from the Kiggins Park
and Ride to the Clark College transit station.

5.5.4.2.3 Mode Split

The Clark College MOS would have a comparable peak period/peak direction
transportation mode split to the -5 full-length alignment. With the MOS the peak
period/peak direction traffic over the Columbia River would be made up of 52 percent
single-occupancy vehicles (SOV), 29 percent high-occupancy vehicles (HOV) and 19
percent transit. With the full-length I-5 alignment the mode split would be 50 percent for
SOV, 28 percent HOV, and 22 percent for transit.

5.5.4.2.4 Transit System Costs

Although the transit capital cost would be less with the Clark College MOS, the annual
operating costs would be similar to the full-length I-5 transit alignment. Because the
length of the MOS guideway would be about 1.5 miles shorter than the full length of the
I-5 alignment, the cost to operate light rail to the Clark College terminus would be 36
percent less. However, the cost to operate the rest of the transit network (such as the
limited stop buses and C-TRAN’s local buses) would be similar to the full-length I-5
alignment. Therefore, the total annual cost to operate the LRT Clark College MOS would
be approximately $1.3 million per year less than the full-length I-5 alignment. With the
full-length I-5 alignment the total annual transit operating cost (as an increment over the
No-Build Alternative) would be $4.24 million and with the Clark College MOS would be
$2.95 million. The CRC Cost Effectiveness Index reveals that the Clark College MOS
would cost $10.38 per guideway river crossing annually, $3.29 less than the I-5 full-
length alignment.

5.5.4.2.5 MOS Effects on the BRT I-5 Full-length Alternative Operating Costs

The BRT Clark College MOS exclusive guideway would terminate at Washington Street
and McLoughlin Boulevard. With the MOS, the new BRT lines would follow the same
route and at the same headways as the full-length alignments, but the lines would extend
outside of the exclusive guideway and would travel in mixed traffic for a greater distance.
This would slightly increase the congestion the BRT lines could be subjected to, which
would increase the total number of platform hours required. For this reason the BRT
operating costs with the Clark College MOS would be $5.154 million over the No-Build,
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approximately $6,000 more per year more than the cost to operate the full-length I-5
alignment, $5.149 million.

5.6 How would transit change with the CRC segment-level
choices?

This section examines the segment-level transit effects that would vary by the options
under examination for each segment described above in Section 5.2.2. The transit options
under study in the three segments would generally not affect the metrics used to evaluate
the long-term effects of alternatives at the system level, such as passenger trips on transit
and VHD. However, the transit options at the segment level would affect the estimated
transit capital costs. As a reminder, the segments are:

e Segment Al: Delta Park to South Vancouver

o River Crossing Type (Replacement crossing with an option for stacked
transit/highway bridge or Supplemental crossing)

o Hayden Island Transit Alignment (Adjacent or Offset)
e Segment A2: South Vancouver to Mill Plain District

o Two-way on Washington or Couplet on Broadway and Washington Transit
Alignment

e Segment B — Mill Plain District to North Vancouver

o Vancouver or I-5 Northern Transit Alignment.

5.6.1 Segment Al: How would the river crossing affect transit performance?

Segment A1l extends from Delta Park to south downtown Vancouver. The segment level
choices for both LRT and BRT are between a supplemental or replacement crossing with
a design option for stacked transit/highway bridge and if the Hayden Island station
alignment is adjacent to or offset from the I-5 crossing and the main differences would
depend on whether BRT or LRT is the mode selected.

5.6.1.1 Replacement Crossing Compared to Supplemental Crossing

Across the Columbia River the LRT guideway would have a width of 33 feet. The BRT
guideway would have a width of 35 feet to allow for an 8-foot-wide median buffer for
operational buses to pass broken down buses in the guideway without needing to
encroach into the oncoming lane.

Once over the Columbia River, the HCT guideway would be required to clear the BNSF
rail line before descending to grade into south Vancouver. With a replacement crossing,
where the highest marine navigation clearance would be mid-river, the touchdown point
to match street grade would occur at Sixth Street, and Fifth Street would be closed to
cross-traffic. With a supplemental crossing, the highest marine navigation clearance
would be at the north channel which means that the touchdown point for the transit
guideway into south Vancouver would be Seventh Street, and Sixth Street would be
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closed to through traffic. Currently, Sixth and Eighth Streets are the only through east-
west streets in downtown Vancouver (see the CRC Traffic Technical Report).

The major bus routing differences between the BRT and LRT alternatives would be the
use of the guideway. In the BRT alternatives, additional local bus routes would cross the
Columbia River and terminate at the Expo Center station. In the LRT alternatives, these
bus routes would terminate at the proposed Seventh Street station in Vancouver. For both
BRT and LRT, express buses would use the I-5 bridge general purpose lanes to cross the
Columbia River. These buses would not stop in this segment; they would originate at
outlying park and ride lots and terminate in downtown Portland or Marquam Hill.

The type of Columbia River Crossing structure does not impact many of the CRC project
transit metrics except for Transit System Costs.

The capital cost of a replacement crossing with the Vancouver alignment (both transit
and highway components) would range from 1.35 billion to 1.59 billion. The capital costs
of a supplemental bridge with the Vancouver alignment would range from 1.19 billion to
1.44 billion. The annualized operating cost of the replacement crossing is $50,000,
whereas the cost of the supplemental crossing, including construction of a third bridge for
transit and the seismic retrofit, is $750,000. The cost to retrofit the existing bridges is
significantly more expensive than the maintenance and operation of a replacement
bridge; which would make the replacement bridge option more affordable.

5.6.1.1.1 Replacement Crossing with a Stacked Transit/Highway Bridge

A second option for bringing transit across the Columbia River is to place it inside the
structure supporting the highway lanes for the southbound replacement bridge. The CRC
project team has named this a stacked transit/highway bridge. This option would remove
the need for a third bridge and the accompanying piers and footings. The multi-use path
would be placed under the deck of the northbound bridge on the east side.

The stacked transit/highway bridge design has not been finalized but the concept is a
concrete segmental bridge as shown in Exhibit 73. In effect, this would put transit in a
pair of tunnels with the accompanying Fire, Life, and Safety considerations such as an air
exchange system, fire suppression equipment and fire doors between the two box
sections. A stacked transit/highway bridge would be more open to the air and so not have
all of the Fire, Life, and Safety issues associated with transit in an underground tunnel.
One concern associated with a stacked transit/highway bridge is, if an accident or
incident that stopped or closed the transit system occurred within the stacked
transit/highway bridge system, it could stop general traffic on the I-5 lanes above or close
the bridge span altogether. With transit on a third bridge, it would be located 50 feet west
of the highway bridges and so would most likely not create a safety issue with the general
purpose lanes of I-5.
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Exhibit 73. Stacked Transit/Highway Bridge — Concrete Segmental Bridge Configuration — Looking Northward
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5.6.1.1.2 Reliability and Travel Times

Transit reliability would not be affected with the stacked transit/highway bridge option
because nothing impedes transit movement in the river crossing section. The guideway
length and speed of curves is not significantly different from the three bridge replacement
option to make a difference in travel times.

5.6.1.1.3 Accessibility

Since high-capacity transit would be beneath the general purpose traffic lanes, the transit
approach grades on the north and south bridge touch down points would be less than with
a separate bridge for transit. Increasing the grade to six percent for a short distance,
within allowable parameters, allows the transit guideway to reach ground level at Fifth
rather than Seventh Street, allowing both Fifth and Sixth Streets to have cross transit
intersections. The Fifth Street station would provide better access to proposed
development along the riverfront. With the three bridge option, Fifth Street would be
closed at Washington Street. A multi-use path for the crossing would be located on the
east side of the guideway on Hayden Island and would connect at-grade to the east side of
the northbound I-5 bridge with the stacked transit/highway bridge option. The north bike
access ramp to the island would be shorter, though, since the guideway would be lower as
it nears the box structure.

5.6.1.1.4 Transit System Costs

The CEVP estimate shows that a stacked transit/highway bridge will save $37.5 million
over the three bridge configuration. This includes direct and schedule-related costs. The
structural components of the southbound highway bridge would need to be enhanced to
include supporting transit on the pier bents, but the fewer piers required would allow for a
less expensive crossing.

There is also an estimated construction schedule savings of about 10 months to build the
stacked transit/highway bridge configuration compared to the three bridge option based
on the Stacked Transit/Highway Bridge Technical Memo updated in December, 2007.

5.6.1.2 Hayden Island Adjacent Compared to Offset

With BRT Alternatives 2 and 4, a new transfer facility would need to be constructed at
Expo Center. With LRT Alternatives 3 and 5, the guideway would be a northern
extension of the existing light rail tracks and the existing station would be used. Across
Hayden Island and the Columbia River the BRT guideway would be 35-feet wide to
allow for a median buffer to pass vehicles in the event one breaks down, as compared to
the LRT guideway of 33 feet. In addition, the BRT station platforms would be 20 feet
wider than the LRT station platforms to allow for a bypass lane, as the BRT alternatives
would have several buses arriving and departing the platforms in a short period of time.
As detailed in Exhibit 74, the HCT adjacent alignment would increase the estimated
capital cost by less than one percent over the offset alignment.
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Exhibit 74. Segment Al: Alternative 2 and 3 Transit Options

Alternative 2

Alternative 3

Characteristic Adjacent Offset Adjacent Offset
Expo Center Facility Requires new BRT Requires new Connects to existing  Connects to
Transfer Center BRT Transfer Expo LRT station existing Expo
Center LRT station
Sharp Curves in Alignment None None None None
Average Travel Speed (Expo 21 mph Not Available 33 mph Not Available
Center to 7th Street Station)®
Average Travel Time (Expo 4.6 min Not Available 3.63 min Not Available
Center to 7th Street Station)a
Segment Length (Expo Center 7,661 feet 7,651 feet 7,725 feet 7,686 feet
to North End of Segment Al)
Estimated Capital Cost Less than 1 percent Base Cost Less than 1 percent  Base Cost
difference difference
Width of Hayden Island Station  75.5 feet 75.5 feet 55 feet 55 feet
Platform
Guideway Width Over Hayden 35 feet 35 feet 33 feet 33 feet
Island and Columbia River
Touchdown Replacement 6th Street 6th Street 6th Street 6th Street
in Downtown  Crossing
Vancouver

Supplemental
Crossing

7th Street (6th Street
closed)

7th Street (6th
Street closed)

7th Street (6th
Street closed)

7th Street (6th
Street closed)

a Average travel speed and travel time have been calculated platform to platform from the Expo Center to the 7th Street station, which is
actually within Segment A2. Speed calculations do not include dwell time. However overall travel time includes dwell time at stations.

5.6.1.2.1 Expo Center

In Alternative 2, with BRT as the HCT mode, there would be four BRT routes, two
limited stop routes (#114 and #173), and four local routes traveling across the Columbia
River in the guideway, with a total of about 24 buses per hour in each direction — 14 BRT
buses and nine local or limited stop buses (Exhibit 75). With Alternative 3 or 5, with LRT
as the HCT mode, only the LRVs would use the guideway.

In Segment A1l with LRT as the HCT mode, the guideway extension north of the Expo
Center would be directly connected to the existing tracks and the existing Expo Center
light rail station would be used. The proposed connection of LRT to the existing light rail
tracks and station at Expo Center is shown in Exhibit 76.

With BRT, the new BRT routes and the guideway buses would terminate service at the
existing light rail line at the Expo Center and facilitate transfers to light rail. This would
require a bus transfer and turnaround facility to be built alongside the existing light rail
station. The proposed BRT Transfer Center at Expo is shown in Exhibit 76. This transfer
center would not affect access to the existing Expo Center park and ride lot. To allow a
bike and pedestrian path connection and allow bus and service vehicle access to the bus
transfer facility, 18-20 parking spaces would be lost.
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Exhibit 75. Alternative 2 Number of Buses in Guideway Over the Columbia River

Over the Columbia River Peak Period/Peak
Bus Route Hour/Per Direction

40G (Local Orchards to Expo)
4G (Van Mall to Expo)

C030G (Local Fishers to Expo)
37TCG (Local Fishers to Expo)
37G (Fisher’s Landing to Expo)
71XPO (Local SC to Expo)
71PKG (Lincoln to Expo)

71GL (SC to Expo)

114G (Washougal to Expo)
173GL (BG to Expo)

R P N DN DEL NN

N
~

Total Buses in Guideway

The shaded cells are the proposed BRT routes.
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Exhibit 76. Proposed Transit Options at Expo Center
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5.6.1.2.2 LRT Hayden Island I-5 Adjacent Alignment

Exhibit 77 shows the transit options with the Hayden Island I-5 adjacent and offset
alignments.

From the Expo Center station, the adjacent alignment would curve east towards the
highway and the guideway and station would be constructed immediately adjacent to the
west side of [-5. Across Hayden Island, the exact location of the adjacent transit
alignment would depend on the location of the bridge crossing. With an upstream
replacement bridge for I-5, the Hayden Island guideway and station would be located just
west of the existing I-5 right-of-way. With a downstream replacement bridge, or a
supplemental bridge, the guideway and station would be located approximately where
North Center Avenue exists today. See Exhibit 45.

To avoid restricting auto movements near the Hayden Island I-5 interchange, as required
by ODOT’s interchange access control policies, the guideway across Hayden Island
would need to be elevated. With LRT as the HCT mode, the width of the guideway over
Hayden Island would be 33 feet. The guideway at the elevated station platform would be
55 feet in width and 200 feet in length. This would encompass two 15-foot platforms, two
tracks 14 feet apart and 4.5 feet from the platform edges, and two feet for parapet walls.

In Segment A1, there would be no low speed curves in the alignment. The average speed
from the Expo Center station to the Seventh Street station would be 27 mph and the
average travel time for this segment would be 3.63 minutes. With this transit option the
length of Segment A1 would be approximately 7,725 route feet.

5.6.1.2.2.1 Costs

With the -5 transit alignment, Segment A1 represents approximately 49 percent of the
total transit capital cost (see Exhibit 77). Within Segment A1 there would be a less than
one percent decrease in cost estimated for the adjacent vs. the offset alignment, unless the
elevated section could be placed on retained fill. This is a typically less expensive method
of construction that may be possible for the adjacent alignment but not for the offset. It
could save substantially but can not be confirmed until additional design of both highway
and transit progress in later stages of the project.
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Exhibit 77. LRT I-5 Representative Alignment: Percent of Total Capital Cost by
Segment

0 39%
0 49%

W 12%

O Segment Al - LRT Offset/Adjacent Hayden Isl.

B Segment A2 - LRT Two-Way Washington

0O Segment B - LRT Two-Way McLoughlin

5.6.1.2.3 BRT Hayden Island I-5 Adjacent Alignment

With the BRT Hayden Island I-5 adjacent alignment, from the Expo Center the transit
alignment for BRT would have a sharper curve to Hayden Island so that the transit
guideway would join the highway bridge farther south over Hayden Island. Once over
Hayden Island, the BRT adjacent alignment would be the same as that for LRT. With an
upstream replacement bridge for I-5, the guideway would be located just west of the
existing I-5 right-of-way; with a downstream replacement or a supplemental bridge, the
guideway would be located over North Center Avenue.

As with LRT, the BRT guideway and station would be elevated across Hayden Island.
However, the width of the BRT guideway across Hayden Island would be 35 feet, two
feet wider than the LRT guideway. This additional width would allow for an 8-foot wide
median buffer allowing in-service buses to pass broken down buses without needing to
encroach into the oncoming lane.

The Hayden Island station itself would also be wider than the LRT station. Currently, it is
shown located over Hayden Island Drive, but could be located over Tomahawk Drive (as
with the LRT transit options). Because the BRT vehicles will have different dwell times
at the station, BRT must allow for multiple buses arriving and departing the platforms at
different times. This means that the station would require a bypass lane in each direction
for departing buses to pass buses loading/unloading at the station platform. The proposed
width of the BRT Hayden Island station would be 75.5 feet—over 20 feet wider than with
the LRT transit options. North and south of the station, the BRT guideway would also be
wider than with the LRT transit options to allow the vehicles to maintain speed entering
the station platform, as the number of lanes transitions from four to two.
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The BRT Hayden Island adjacent option, as illustrated, would join I-5 farther south than
the LRT adjacent option, and so would be about 59 route feet shorter, with a total
Segment A1 length of 7,666 route feet. Similar to the LRT Hayden Island transit options,
there would be no slow speed curves. Within Segment A1 the average BRT travel speeds
would be 21 mph and the average BRT travel time would be 4.6 minutes.

For BRT, Segment A1 represents approximately 47 percent of the total transit capital cost
of the representative alignment (see Exhibit 78). The adjacent alignment is estimated to
cost less than one percent less than the offset alignment.

Exhibit 78. BRT I-5 Representative Alignment: Percent of Total Capital Cost by
Segment

041%
0 47%

W 12%

O Segment Al - BRT Offset/Adjacent Hayden Isl.

B Segment A2 - BRT Two-Way Washington

0O Segment B - BRT Two-Way McLoughlin

5.6.1.2.4 LRT Hayden Island Offset Alignment

With the offset alignment, from the Expo Center station, transit would curve west away
from the replacement roadway. The LRT guideway would be separated from I-5 and
would be located over N Jantzen Beach Center Drive. When this option is paired with a
downstream replacement crossing or the supplemental crossing, the guideway and station
would be separated from the highway by approximately 450 feet. When this option is
paired with an upstream I-5 bridge, the guideway and station would be approximately
650 feet from the highway.

The elevation, width, and dimensions at stations would be the same as in the adjacent
alignment option. The offset alignment would be shorter than the adjacent alignment by
about 39 feet.

Similar to the adjacent alignment, there would be no slow speed curves with the offset
alignment, and an average travel speed of 27 mph would be expected. Since the travel
speeds of the adjacent or offset alignment would be the same and the alignment lengths
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would differ only by 39 feet, there would be negligible difference between the LRT travel
times for Segment Al.

5.6.1.2.5 BRT Hayden Island Offset Alignment

The offset alignment for BRT would be the same as the LRT offset alignment. From the
Expo Center, the transit alignment would curve west away from the replacement roadway
and the guideway would be located over N Jantzen Beach Center Drive. When paired
with a downstream replacement crossing or the supplemental crossing, the guideway and
station would be separated from the highway by approximately 450 feet. When paired
with an upstream I-5 bridge, the guideway and station would be approximately 650 feet
from the highway.

The guideway would be elevated over Hayden Island with a width of 35 feet. The
elevated station would be located over Hayden Island Drive but could also be located
over Tomahawk Drive as with the LRT transit options. The BRT station platforms and
guideway transition to stations would be the same as for the adjacent alignment.

The length of Segment A1 with offset BRT would be approximately 7,651 route feet—
10 feet shorter than the BRT adjacent alignment and 30 feet shorter than the LRT offset
alignment. With this transit option there would be no low speed curves. The average
travel speed and average travel times would be the same as the BRT Hayden Island
Adjacent alignment (21 mph and 4.6 minutes from Expo Center to the proposed Seventh
Street station).
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Exhibit 79. Segment Al: Hayden Island Alignment Options
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5.6.2 Segment A2: How would the transit alignment through downtown Vancouver
affect transit performance?

Segment A2 extends from South Vancouver to the Mill Plain District. In Segment A2 the
transit options include operating two-way on Washington Street or in a couplet on
Washington/Broadway. With the two-way on Washington Street option, HCT would
operate in the center of the street, with one station platform for both travel directions,
while with the couplet would be side-running with one platform for the northbound
direction of travel on Broadway and the southbound direction of travel on Washington.
The couplet on Washington/Broadway option would have an estimated capital cost 34 to
35 percent greater than the two-way on Washington Street option because the couplet
would require rebuilding two streets.

Within Segment A2 the transit options would also have differences depending on whether
BRT or LRT was the HCT mode. With the two-way on Washington Street option BRT
would have to operate in contra-flow so that all transit vehicles in the guideway could
access the center platforms while LRT (which has doors on both sides of the cars) would
have normal circulation. In addition, LRT average travel speeds and average travel times
would be somewhat faster than BRT due to differences in dwell times, driver variability
and vehicle acceleration rates.

Building Segment A2 would incur 12 percent of the total transit cost whether LRT or
BRT is the HCT mode. As detailed in Exhibit 80, the HCT couplet on Broadway-
Washington would increase the estimated capital cost by 35 percent over the base cost
over HCT two-way on Washington Street.

Exhibit 80. Segment A2 BRT & LRT Transit Options

Alternative 2

Alternative 3

Two-Way on Couplet on Two-Way on Couplet on
o Washington Broadway/ Washington Broadway/
Characteristic Street Washington Street Washington
Operations Center Running Side Running Center Running Side Running
Contra-Flow Standard
Circulation

Station Platforms

Center of street

Side of street

Center of street

Side of street

Stations

3

3

3

3 pairs (1B on
Broadway, OB
on Washington)

Segment Length

3,438 route feet

3,445 route feet

3,184 route feet

3,216 route feet

Sharp Curves No No No Yes
Average Travel Speed (7th Street 9.6 mph Not Available 12.9 mph Not Available
Station to Mill Plain Station)

Average Travel Time (7th Street 3 minutes Not Available 2.32 minutes Not Available
Station to Mill Plain Station)

Capital Cost in Segment Base cost 35 percent Base cost 35 percent

higher than base

higher than base
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Exhibit 81 shows the Segment A2 design options through downtown Vancouver. Note
that the north end of this exhibit shows HCT extending two-way north up Broadway,
which is a Segment B option (see Section 5.3.5.2.1). Segment A2 is only concerned with
the area bordered by Fifth Street to the south and the Mill Plain to the north. Exhibit 77
summarizes the main features and differences between the Segment A2 LRT and BRT
transit alignment options.

5.6.2.1 LRT Two-Way on Washington Street

The representative LRT option (LRT two-way on Washington Street) would be center
running with both the northbound and southbound travel direction on one street. A single
LRT station platform in the center of the street would serve both directions of travel.

Within Segment A2 three stations are proposed at Seventh Street, 11th Street, and Mill
Plain. The Mill Plain station would serve as a transit center for local bus connections to
LRT. With the LRT two-way on Washington Street transit option, the total segment
length would be 3,184 route feet. With this transit option there would be no sharp curves
in the alignment between Sixth Street and the Mill Plain Transit Center. Average LRT
travel speeds would be about 12.9 mph and the average travel time between the Seventh
Street station and the Mill Plain station, including dwell time, would be 2.32 minutes.

With LRT on Washington Street, some local bus routes in downtown Vancouver may be
shifted one or two blocks east or west (i.e., to either Columbia Street or Broadway
Street). Local buses would still be able to use Washington Street with this transit option.
However, traffic would be stopped behind buses because there would be no room for
buses to pull out of the travel lane or for traffic to pull around the buses. Lower
downtown Vancouver would have local bus service similar to the No-Build Alternative.
Twelve bus routes would serve a Seventh Street station in the LRT alternatives—
equating to 22 buses per hour at this location.

For track maintenance purposes, or if an LRT vehicle breaks down, the need can arise to
shift an LRT train to the opposing track. With the two-way on Washington transit option,
this shift (from the northbound to southbound track, for example) could occur anywhere
cross-overs are constructed.

LRT would be a new mode of transportation introduced to Washington Street. In
Segment A2, LRT would cross several signal-controlled intersections at grade. Many
similar intersections exist on TriMet’s light rail system. Over the years, collisions on
TriMet’s system have decreased even as the number of miles traveled within the system
has increased. Despite the safety precautions, accidents may still occur; for example,
while left turns across the guideway would not be allowed, they may be attempted by
some drivers. Recent data show that at-grade crossings on light rail systems (such as the
Blue Line in Los Angeles and the St. Louis LRT) have accident rates that are
substantially lower than typical accident rates at high-volume signalized-traffic-only
intersections.
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Exhibit 81. Segment A2: South Vancouver to Mill Plain District Alignment Options

LEGEND
Two-Way Washington
Broadway—-Washington Ceouplet ,
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Interactions with other vehicles increase as the number of transit vehicles using an at-grade
crossing or intersection increases. Therefore, safety equates to alternatives with fewer
vehicles, or with more vehicles in a designated guideway where other modes expect to see
transit vehicles. For this reason, both the LRT and BRT alternatives have the potential to
improve safety over the No-Build Alternative. Alternatives 3 and 5 with LRT as the HCT
mode would have fewer total transit vehicles (with Alternative 3 having the fewest vehicles),
but a greater number of fixed route buses would be in mixed traffic on downtown city streets.
Alternatives 2 and 4, with BRT as the HCT mode, would have a lower number of fixed route
buses in mixed traffic on downtown Vancouver streets (because the routes would operate in
the guideway) but the BRT alternatives would have the highest total number of bus vehicles.

For the representative alignment, the capital cost for this segment would be approximately
12 percent of the total transit cost as shown in Exhibit 78.

5.6.2.2 LRT Couplet on Washington/Broadway

For the LRT couplet on Washington/Broadway option, LRT would travel northbound on a
one-way guideway along the west side of Broadway Street and southbound on a one-way
guideway along the east side of Washington Street (two blocks west of Broadway Street).
With this design option, general automobile traffic along Washington Street would remain
one-way southbound in the same direction as LRT. Broadway Street would be converted
from a two-way street to one-way northbound to match the LRT movements. (See the CRC
Traffic Technical Report for further traffic information.)

Station platforms would be on the side of the street, with southbound platforms on
Washington Street and northbound platforms on Broadway Street. Three stations are
proposed: at Sixth Street, near 11th Street, and Mill Plain. The station at Mill Plain would
also serve as a transit center. With this design option, station spacing on Broadway Street,
between the Sixth Street and 11th Street stations would be six blocks. This would be a longer
distance between stations than with the two-way on Washington Street transit option.

With a replacement crossing, the northbound LRT guideway would require trains to travel at
slow speeds through a sharp curve onto Sixth Street near the touchdown point and a second
sharp curve onto Broadway Street. The tight curve from Washington Street onto Sixth Street,
where a northbound station platform would be located, encroaches onto the platform and may
exceed the standard gap allowed in TriMet’s design criteria between the train and the
platform. In addition, if the LRT vehicle is not stopped correctly the trailing end of the train
may encroach and partially obstruct the adjoining travel lane. Finally, with the transition of
one direction of LRT from Washington Street onto Broadway, Washington Street would be
narrowed to one lane at Sixth Street.

With a supplemental crossing, the touchdown point in downtown Vancouver would be
moved north to Seventh Street because the grade differences between existing bridges and
the proposed new one would make a Sixth Street transition impractical. Seventh is a
designated pedestrian through-way and Eighth Street is one of two through east-west streets
downtown, making LRT placement on these streets less feasible. Therefore, the transition of
the northbound LRT guideway from Washington to Broadway would occur at Ninth Street.
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Between Sixth Street and Mill Plain, both the northbound and southbound directions of the
LRT guideway would be on the left side of general traffic. Signalized left turns would be
allowed at each block.

With the LRT couplet on Washington/Broadway option, curves in the alignment would
increase the total Segment A2 length to 3,216 route feet — about 32 feet longer than the two-
way on Washington Street option. The additional route feet and the slower speed curves
would make the travel time for the LRT couplet on Washington/Broadway a few seconds
slower than the two-way on Washington Street option.

Broadway has been recently converted to a two-way street in downtown Vancouver and will
be used by C-TRAN’s local bus routes. With this transit option, Broadway would be
converted to a one-way street northbound. As a result, some local bus routes in downtown
Vancouver would need to shift one or two blocks (for example, to Columbia Street) or
modified to operate in a couplet on Washington/Broadway as well. With this transit option,
the same local bus routes would access the stations as with the LRT two-way on Washington
Street, slightly modified. Twelve bus routes would serve lower downtown Vancouver at the
Seventh Street station with approximately 24 buses per hour in the peak hour.

Operationally, for maintenance purposes, or if an LRT vehicle is inoperable, the need can
arise to shift an LRT train to the opposing track. With the couplet on Washington/Broadway
option, this shift (from the northbound to southbound track, for example) could occur only
where the couplets converge — which for this option would be south of Sixth Street and then
again at Mill Plain near 15th Street. From an operations standpoint, this is less desirable.

With the Washington/Broadway couplet option, safety could be increased because
Washington and Broadway would be one-way streets, which are inherently safer than two-
way streets (typically because all traffic flowing in the same direction means that there are
fewer points of conflict). With a couplet, the potential safety considerations at at-grade
intersection crossings (where the trains would interact with automobile traffic, bicycles and
pedestrians) would be similar to the two-way on Washington Street transit option; however, a
couplet would introduce twice as many intersection crossings.

The capital cost of the LRT couplet on Washington/Broadway would be approximately
35 percent greater than the cost for the two-way LRT on Washington transit option. The
majority of the cost increase with the couplet can be attributed to the need to rebuild both
Washington and Broadway Streets, instead of just Washington Street.

5.6.2.3 BRT Two-Way on Washington Street

With the BRT two-way on Washington Street option, the BRT guideway would be center
running, with both the north and southbound direction of BRT on one street. Three single
station platforms (at Seventh Street, 11th Street, and the Mill Plain Transit Center) in the
center of the street would serve both directions of travel. However, unlike LRT trains that
have doors on both sides of a car, not all of the buses that would use the BRT guideway
would have doors on both sides of the vehicle. Therefore, with this transit option, transit
vehicles on Washington Street would operate in a contra-flow configuration—meaning the
northbound direction of travel would be on the west side (left side) of the street and the
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southbound direction of travel would be on the east side in the opposite direction of auto
traffic. The vehicles would begin operating in contra-flow at the intersection of Washington
and Sixth Street where the north and southbound bus lanes would weave across each other.
At the Mill Plain Transit Center, buses would weave back into a normal flow configuration.

An optional configuration for median-running BRT does not require contra-flow operations.
Narrow (10-foot) side platforms are placed on the near side of intersections. Buses are
required to make a full lane shift through the intersections but this would be done directly
from a stop at a station. Further analysis will be done to determine the best configuration.

There would be no sharp curves in the alignment with this Segment A2 transit option. The
Segment A2 length of this transit option would be about 3,438 route feet (about 250 feet
longer than the LRT Segment A2 length). BRT would have a longer segment length because
at the Mill Plain Transit Center the articulated buses could navigate the existing 90 degree
turns at intersections, and would therefore not need to have a diagonal crossing at the Mill
Plain station. (See the section below on the Mill Plain configuration within Exhibit 82). As
detailed in Exhibit 50, speeds for BRT in downtown Vancouver would be slower than LRT
due to slightly longer average boarding times and somewhat slower vehicle acceleration
rates. Within Segment A2 average bus travel speeds would be 9.6 mph. The average travel
time would be 3 minutes.

With the BRT alternatives (Alternatives 2 and 4) local bus routes in downtown Vancouver
would be able to operate within the guideway. Therefore, with the BRT two-way on
Washington Street option, more local buses would benefit from being able to use the
guideway. However, if too many buses are in the guideway, it could result in bus bunching
and conflicts at stations due to block length and pull-out length limitations. Because the BRT
two-way on Washington Street option would focus more local bus routes to the guideway
onto Washington Street, route finding would be much easier. In Segment A2, five C-TRAN
local routes (routes 1, 2, 3, 25, and 32) would travel outside of the BRT guideway.

The additional buses with Increased service in Alternative 4 would require buses to pull
around stopped buses and into the adjoining lane. The volume of buses, at least during peak
travel times, could slow auto traffic but is not anticipated to be a major impact to Washington
Street.

Similar to LRT, BRT would be a new mode of transportation introduced to Washington
Street. In Segment A2, BRT would cross several intersections at grade, where the transit
vehicles would interact with automobile traffic, bicycles, and pedestrians. Crossings at
intersections would be controlled by traffic signals to direct safe pedestrian, bicycle and auto
movements and would include signage to increase the awareness of the new HCT mode.
Despite these safety precautions, accidents may still occur; for example, although left turns
across the guideway would not be allowed, they may be attempted by some drivers. Because
of similarities in the construction and operation of the guideway, BRT would likely have
similar accident rates to LRT at at-grade crossings. According to recent data collected by the
FTA of the safety incidents (such as collisions) that occurred with LRT, 34 percent were at
at-grade intersections. However, with safety measures, such as signal controlled intersections
and the implementation of adequate signage, collisions on TriMet’s light rail system have
decreased over the years even while the number of miles in the system has increased. Recent
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accident rates at at-grade crossings on the Blue Line in Los Angeles and the St. Louis LRT
are substantially lower than typical accident rates at high volume signalized intersections. In
addition, with the BRT two-way on Washington Street transit option, potential contra-flow
operations may raise safety concerns with auto drivers and pedestrians not expecting the
BRT to operate in the opposite direction of general auto traffic.

For maintenance or passing purposes, if a BRT or local bus vehicle operating in contra-flow
needed to shift to the opposing lane, it would have to cross over two lanes to the left instead
of one to the right (for example, from the northbound guideway lane on the west side of the

street to the northbound auto lane on the east side of the street). This shift could occur at any
intersection provided the necessary safety measures are taken.

The capital cost for BRT with the two-way on Washington option represents approximately
12 percent of the total transit cost of the I-5 representative alignment, as shown in Exhibit 78.

5.6.2.4 BRT Couplet on Washington/Broadway

Unlike LRT, the BRT couplet on Washington/Broadway option would place the northbound
one-way guideway along the east side of Broadway and the southbound one-way guideway
would be along the west side of Washington Street. This would allow for right-side boarding.
General automobile traffic along Washington Street would remain one-way southbound and
Broadway would be converted from a two-way street to one-way northbound. With this
option, the station platforms (at Sixth Street, 11th Street, and Mill Plain) would be on the
right side of the street, and BRT vehicles and other local buses using the guideway would be
able to operate in a normal road configuration (not in a contra-flow). This eliminates safety
concerns that would be associated with the contra-flow operations discussed above.

With the BRT couplet option, curves in the alignment would increase the total Segment A2
length to about 3,445 route feet — 7 feet longer than the BRT two-way on Washington Street
option. With the slower right-angle curves, the couplet option would have somewhat slower
average speeds and the average travel times would be a few seconds longer than the BRT
two-way on Washington Street option.

With a replacement crossing, the northbound BRT guideway would turn right onto Sixth
Street and then cross onto Broadway Street. Articulated BRT vehicles would be able to make
tight right-angle turns at intersections without having the technical challenges that the LRT
couplet option would have at the Sixth Street station, such as design refinements to reduce
chances of LRVs blocking the adjoining travel lane. On the south side of Sixth Street or on
Broadway between Sixth and Seventh Streets, a BRT station would not be possible due to
access impacts. Consequently, the first station would be located between Seventh and Eighth
Streets on Broadway. This block is steeper than desired for a bus stop location.

With a supplemental crossing, the transition of the northbound lane of the guideway from
Washington to Broadway would occur at Seventh Street. A transition placed north of Seventh
would require a platform in Washington Street before the diverge point in the guideway.
Placing the transition at Seventh Street allows the northbound transit lane to diverge near the
touchdown point of the bridge. Side platforms can be placed on Seventh Street and on
Washington between Seventh and Eighth and allow adjacent auto lanes.
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Broadway has recently been converted to a two-way street in downtown and will be used by
C-TRAN’s local bus routes. With this transit option, Broadway Street would again be
converted to a one-way street in the northbound travel direction. As a result, some local bus
routes in downtown Vancouver may be shifted one or two blocks east or west (for example to
Columbia Street) or could be modified to operate in a couplet on Washington/Broadway.
With this option, the local bus network would be the same as the BRT two-way on
Washington Street option. Five of C-TRAN’s routes would travel on streets outside of the
BRT guideway, limiting the number of streets used by transit and improving safety.

With the BRT couplet design option, vehicles in the guideway could pass inoperable
vehicles, or during guideway maintenance, at any point along the alignment by simply
changing lanes into a general purpose lane and then back into the guideway. Again, this
would be because of the lack of contra-flow for this option.

Between Sixth Street and Mill Plain, both the northbound and southbound directions of the
guideway would be on the right side of general traffic. This would require autos to make
right turns across the transit guideway at signalized intersections with ‘no right on red’ signal
warnings. Because drivers typically expect to be able to make free right turns at red lights,
this would raise a potential safety issue of autos crossing the transit guideway. In addition,
with a couplet, BRT would be a new mode of transportation introduced to both Washington
and Broadway Streets. The potential safety considerations of at-grade intersection crossings
(where the transit vehicles would interact with automobile traffic, bicycles, and pedestrians)
would be similar to the two-way on Washington Street transit option; however, a couplet
would have twice as many intersection crossings.

The capital cost of the BRT couplet on Washington/Broadway would be approximately
34 percent more than the cost for the BRT two-way on Washington. As with LRT, the capital
cost increase can in large part be attributed to the need to rebuild two streets rather than one.

5.6.2.5 Mill Plain Transit Center

The Mill Plain transit center would function as a transfer point from several local and limited
bus routes to HCT. It is the northernmost station within Segment A2 and serves as the
transition of the alignments between Segment A2 and the Segment B transit options. There
would be minor differences in the station placement as a result of which transit option is
selected. Using LRT as the representative HCT mode, and Vancouver as the representative
alignment for Segment B, Exhibit 82 shows different options for the placement of the station,
depending on alignment options north and south of that station.

With most of the LRT transit options, the station Mill Plain transit center would be located
diagonally through the block bounded by Washington, Main, 15th and 16th Street. Where a
diagonal station would create additional right turns, the station would be located on the street
alongside that block. For example, from the couplet on Washington/Broadway option in
Segment A2 to the two-way on Uptown Broadway option in Segment B (see Exhibit 82), the
northbound direction of the guideway would continue straight along Broadway. With this
option the northbound platform would be located along the side of Broadway. The
southbound direction of transit in this option would travel diagonally through a block to the
northeast of the gravel lot, currently used by the Bank of America, and continue diagonally
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through the gravel parking lot. This would allow the stations for both northbound and
southbound travel to be placed adjacent to each other.

Because BRT articulated vehicles would be able to make tighter right-angle turns, the Mill
Plain station with BRT would stay alongside streets, rather than cutting across blocks.

Exhibit 82. Mill Plain Transit Center Options for LRT
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5.6.3 Segment B: How would the northern transit alignment affect transit
performance?

Segment B extends from the Mill Plain District to North Vancouver. It includes an alignment
choice between constructing and operating HCT directly adjacent to the I-5 corridor or
through existing Vancouver streets. The transit options in Segment B would have significant
differences to the long-term effects of the build alternatives, as detailed below. Exhibit 83 is
a reference table for the Segment B. Exhibit 86 though Exhibit 88 detail Segment B of the
Vancouver alignment with the proposed Kiggins Bowl and Clark College Park and Ride lots.
Exhibit 89 and Exhibit 91 detail Segment B of the I-5 alignment with the Clark College and
Kiggins Bowl Park and Ride lots.
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The reported comparison data are products of a sensitivity analysis preformed to analyze
impacts of the Vancouver and I-5 transit alignments to the transit metrics. LRT is the
representative HCT mode modeled for this analysis and the Efficient level of transit service
was the transit operation level. The sensitivity test was not conducted with the BRT mode.

As shown in Exhibit 22, there are numerous similarities between the two northern alignments
in terms of ridership, boardings, and mode split. Most the transit metrics are within the
models’ range of error of one to three percent. As discussed below, the primary differences
between the alignments are in guideway length and capital and O&M costs. Therefore,
similar comparisons could be drawn from a BRT mode choice discussion around the northern
transit alignment choice, which would result in similar if not the same conclusions.

5.6.3.1 Reliability and Travel Time

As detailed in Exhibit 83, VHD in the corridor for local and express buses with LRT
Vancouver alignment (Alternative 3) would be 13 hours and with LRT I-5 alignment would
be 12.5 hours. HCT travel times during the afternoon peak would not be affected by whether
the I-5 or Vancouver alignment were chosen, even though the I-5 full-length alternative is
.77 miles longer than the Vancouver alignment from Expo Center to the northern terminus.
Due to differences in the operating environments, the I-5 alignment would have an average
travel speed 3.5 mph faster than the Vancouver alignment, but because the Vancouver
alignment would be shorter, the average travel times of the two alignments would be nearly
the same. Most morning and afternoon two-hour peak direction trips from select locations
within the region would have the same travel time for both alignments, although there are
several instances where the Vancouver alignment would produce a quicker trip between
locations.

5.6.3.2 River Crossings and Ridership

The Vancouver and I-5 alignments would provide similar annual transit passengers over the
I-5 crossing. With LRT the Vancouver alignment would see about 6.7 million and the I-5
alignment would see about 6.8 million. The Vancouver alignment would see about 53.5
million annual transit boardings on all systems and the I-5 alignment would see about

54.0 million (daily transit boardings would see a difference of less than two percent between
the alignments). In both instances, the I-5 alignment would slightly outperform the
Vancouver alignment.
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Exhibit 83. Bi-State Transit Performance — Segment B LRT Transit Alignments

Characteristic Vancouver Alignment I-5 Alignment
Route Feet (Expo Center to Northern Terminus) 18,150 22,220
Type of Alignment Intra-Urban Highway
Stations North or East of Mill Plain 3 3
Station Location At-grade Above or below grade
On Guideway 1,800 (1 lot) 2,500 (2 lots)
Park and ride Lot .
0
Spaces Satellite 610 (2 lots)
Total 2,410 2,500
Impacts to I-5 None Need to shift about 26 feet west
Extensive retaining walls and long
Structures None aerial structure
Expo Center to 12 min 11.7 min
Northern Terminus
Average Travel Time
Pioneer Square to 39.9 min 39.6 min
Northern Terminus ' ’
Daily I_Dassenger Trips on Transit Over I-5 20,800 21,100
Crossing
Annual Passenger Trips on Transit Over I-5 6.673.000 6.779.000
Crossing 1019, 19,
Total Daily Transit System Boardings 175,700 177,000
Clark County Households
5 percent 4 percent
Transit within % mile of HCT station P P
Accessibility Clark Count
y Employment 11 t 10 t
within %2 mile of HCT station percen percen
Estimated Capital Cost $879.3M $1.07B
QEHS;\I Operating Cost (Increment Over No- $3.5M $4.2M

Total Annualized Cost

gﬁecctci:\?esrt\ess Index per Transit Guideway $11.55 $13.67
River Crossing

LRT is the representative HCT mode for the data presented in this table

5.6.3.3 Accessibility

Although the park and ride lots would allow both alignments to provide Clark County
residents with accessibility to HCT, the compatibility of uses immediately surrounding the
transit stations vary significantly along each alignment. From Mill Plain Boulevard to the
alignment endpoints, the I-5 alignment would have about 29 percent of its length along a
residential/commercial street, 20 percent in a depressed section adjacent to non-residential
uses, 19 percent at highway grade, and the remaining 22 percent would be on aerial structure
adjacent to park and school property. The Vancouver alignment would be integrated into the
arterial street system with only at-grade crossings predominantly adjacent to residential and
commercial land uses. As detailed in Exhibit 72, the Vancouver alignment, five percent of
Clark County Households and 11 percent of Clark County Employment would be within one-
half mile of an HCT station. The I-5 alignment would have four percent of Clark County
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Households and 10 percent of Clark County Employment within one-half mile of an HCT
station. The difference between accessibility is more clearly illustrated when analyzing the 5-
minute walking distance to transit stations along Segment B.

Exhibit 84 and Exhibit 85 below illustrate a 5-minute walking distance to the proposed
stations along Segment B of the I-5 and Vancouver alignments. The 5-minute walking
distance was measured along public right-of-way and existing public infrastructure like
sidewalks and pedestrian paths; it was assumed that transit users would not cross private
property or facilities to gain access to the transit stations. The City of Vancouver
Comprehensive Plan Map was included within the map to illustrate the type of land uses
within the 5-minute walking distance.

The Vancouver alignment would provide walking access to a larger area and higher density
land uses than the I-5 alignment. Within a 5 minute walk of the Vancouver alignment there
are 283 acres, whereas the [-5 alignment has 105 acres; I-5 has 63 percent less are within a 5-
minute walking distance than the Vancouver alignment.

In addition, of the land uses within a 5 minute walk of the Vancouver alignment, 87 acres are
urban high residential compared to 10 acres along the I-5 alignment. Fifty-two acres of the
Vancouver alignment are commercially zoned, compared to 9 acres along the I-5 alignment.
Conversely, the I-5 alignment has 38 public facility acres within 5 minutes walking distance,
whereas the Vancouver alignment has 25 acres.

The acreage difference is because public right-of-way was used to measure the access routes.
Using the Clark College station as an example, it is assumed that people would not cross
through the private Clark College baseball field to gain access to the station, but would walk
along a sidewalk. Southeast of the Kiggins Bowl station, there is a steep hillside that limits
walking distance whereas, along the Vancouver alignment, all the transit stations are at-grade
and there are no terrain obstacles. The Vancouver alignment has a higher rate of Urban High
Density Residential and Community Commercial land uses adjoining stations; conversely,
the I-5 alignment has a higher percentage of Public Facility land uses, including Clark
College and Discovery Middle School. Since the Vancouver alignment has more intense
commercial and residential development surrounding the stations, more people would be
within walking distance of the stations than the I-5 alignment.
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Exhibit 84. I-5 Alignment: 5-minute walking Distance from Station Locations
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Exhibit 85. Vancouver Alignment: 5-minute walking Distance from Station Locations
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5.6.3.4 Mode Split

The I-5 and Vancouver alignments would not significantly differ in the afternoon peak period
transit mode split between the markets.

5.6.3.5 Transit System Costs

The capital cost of the I-5 alignment is would be approximately $189.5 million more than the
Vancouver alignment because of design requirements. The I-5 alignment would require
shifting the crown of the freeway 26 to 30 feet west to accommodate the transit guideway
within the existing highway right-of-way to the greatest extent possible. In addition, the I-5
alignment would require building an extensive retaining wall alongside I-5 and an aerial
structure over SR 500 and I-5 to access the Kiggins Bowl Park and Ride. In contrast, the
guideway with the Vancouver alignment would be integrated into the streetscape and would
not require construction of large, permanent structures. The estimated capital costs of the
Vancouver alignment would be about 18 percent less than the I-5 alignment ($879.3 million
compared to $1.07 billion for LRT). The annual cost to operate the alignments would be
different as well. As an increment over the No-Build Alternative, the annual cost to operate
the Vancouver alignment with LRT would be about $3.5 million and would be $4.2 million
with the -5 alignment—an operating cost difference of about 17 percent. The CRC Cost
Effectiveness Index demonstrates the total annualized cost per transit guideway river
crossing which would be $11.55 with the Vancouver alignment and $13.67 with the I-5
alignment; the Vancouver alignment would be $2.12 more cost effective than the I-5
alignment.
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Exhibit 86. Segment B: Vancouver Alignment Transit Options — Mill Plain to 29th Only

Columbia  Strest

LEGEND
— Two—Way Broadway
—— Broadway-Main Couplet

bl

Long-Term Transit Effects
5-78 May 2008



Interstate 5 Columbia River Crossing
Transit Technical Report

Exhibit 87. Proposed Kiggins Bowl Satellite Park and Ride Lot - Vancouver
Alignment
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Exhibit 88. Proposed Clark College Park and Ride Lot - Vancouver Alignment
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Exhibit 89. Segment B: I-5 Alignment Transit Options
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Exhibit 90. Clark College Park and Ride Lot - I-5 Alignment
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Exhibit 91. Kiggins Bowl Park and Ride Lot - I-5 Alignment
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5.6.4 Transit Maintenance Facilities Options

This section describes maintenance facility options, depending on whether LRT or BRT
is selected as the HCT mode.

5.6.4.1 LRT Maintenance Facility

Ruby Junction is one of two existing light rail maintenance facilities in TriMet’s system,
located near Gresham on the Blue Line. Maintenance facilities have a high overhead and
so opening a new facility can only be justified with a high savings in deadheading costs
and a large increase in vehicles.

The Ruby Junction facility will need to be enlarged to accommodate the next expansion
project to be constructed on Portland’s LRT system. This will be one of two projects
currently in similar phases of the planning process: either the CRC project or the South
Corridor, Phase 2 project (an expansion of the LRT system from downtown Portland
south through the City of Milwaukie, Oregon).

The first project to go to construction will buy all right-of-way required for the
maintenance facility expansion for both projects, but will only build tracks and
infrastructure needed for the first project. The second project will build tracks and
infrastructure for that project. There will be sufficient track storage space in the full
build-out for any of the CRC alternatives as well as for the Milwaukie project. Note that
the facility will be sized according to whether an MOS or a full-length alignment option
is chosen for the CRC project.

5.6.4.2 BRT and New Local Bus Maintenance Facilities

Acquisitions on the south end of the existing C-TRAN maintenance facility property
would be required to create enough space for the expected number of BRT and local
buses to be added to the fleet in the BRT options. Expansion of the maintenance bays
would also be required and would fit on this expanded facility. Additional acquisitions
would be required to accommodate the number of vehicles planned for Alternatives 4 and
5. Options are available for acquisitions adjacent to the existing facility.
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6. Temporary Effects

6.1 Introduction

Construction of the high-capacity transit (HCT) guideway, the highway bridge, and
highway interchange reconstruction along I-5 in the project area would have temporary
effects on the existing local, limited stop, and express bus system. C-TRAN’s existing
transit system is designed with downtown Vancouver as a central destination. Therefore,
most of the local buses serve downtown, and construction in downtown Vancouver
would affect a majority of the buses in the C-TRAN system.

This section outlines the regional and local effects to transit that would occur during
construction of the bridges, highway, and HCT guideway. The guideway would take 2
years and 9 months to construct for bus rapid transit, and 3 years, 7 months for light rail
transit. Many of the temporary effects would cease once the guideway was operational.
Highway and bridge construction is estimated to last just over five years.

6.2 Effects to Transit during Construction

Temporary effects to transit during construction would consist mainly of an increase in
travel time due to congestion on the I-5 highway during off-peak periods and on
downtown Vancouver local city streets during all hours. This section reviews the regional
and system-wide temporary effects to the local and express bus system on the ground
during construction that would occur if a Locally Preferred Alternative were
implemented. The November, 2007 C-TRAN Service Redesign was assumed as the
network that will be in place during this construction period.

Buses serving downtown Vancouver, Hayden Island, and Delta Park (one local, three
limited stop, and one express bus) would be impacted more significantly than buses
terminating in downtown Vancouver due to the long-term ramp closure planned at the
northbound I-5/SR 14 interchange.

Effects to peak only express buses running on I-5 would be minimal because one of the
main design requirements of the project is to maintain three general purpose lanes in each
direction during peak periods, when most express buses operate to downtown Portland or
the Delta Park/Vanport Light Rail Transit (LRT) Station. Ten local bus routes and one
express bus would be temporarily affected by the HCT guideway construction in
downtown and uptown Vancouver, but these effects would be small and short in duration.

6.2.1 Regional and System-Wide Effects

Eleven local fixed routes, three limited stop routes, and one express-bus route serve
downtown Vancouver and would be temporarily affected by the construction of an HCT
guideway. These routes cross the proposed alignment of the guideway or run on the same
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street as the guideway. During project construction and construction related congestion,
these buses would have slower travel speeds through downtown and consequently along
their entire routes. This could reduce the efficiency and speeds of all buses in the region
because most non-express bus routes are scheduled with timed transfers at transit centers
to meet other routes, and lengthening the travel times of buses serving downtown
Vancouver could lengthen the layover times of the feeder buses that serve the outlying
areas (assuming the timed transfer would be maintained throughout the system).

Both C-TRAN routes #4 (Fourth Plain) and #105 (I-5 Express) cross the Columbia River
during off-peak hours; these two routes in particular may be affected by slower travel
speeds during off-peak hours where lane closures, ramp closures, bridge lifts, and detours
create longer travel times. Because these two routes carry a large volume of passengers
and travel to two of the major transit centers, this could interfere with transfers to
outlying buses, causing further delays for users on a county-wide basis.

The existing section of the MAX Yellow Line would not be impacted by construction —
existing service to downtown Portland would be maintained, and testing the new vehicles
would not affect the existing LRT network. During testing, some empty trains would
operate on existing lines, but this would not have a substantial effect on operations or
service. Similarly, if bus rapid transit (BRT) were chosen as the preferred mode for the
project, there would be no temporary effects to the existing local and express bus network
due to the testing of new BRT buses, because they would not be put into revenue service
until the guideway construction and testing is completed.

Five of the 15 bus routes serving downtown Vancouver would be affected by bridge and
highway interchange construction. Although the project will maintain three general
purpose lanes of traffic in each direction on I-5 during peak periods, off-peak periods of
lane closures, ramp closures, and detours may cause delays to local buses crossing the
Columbia River from downtown Vancouver to Hayden Island and the Delta
Park/Vanport LRT Station.

Express buses running on I-5 would not have much impact from construction because
they run only during the peak periods when lane closures and other traffic disruptions
would be restricted. Still, even though three through traffic lanes would be open in each
direction, some of the temporary alignments may not allow current 50 MPH speeds due
to narrower lanes and less merging distance at on-ramps making more congestion a high
probability. Off-peak travel speeds, especially at night, would be slower due to lane width
reductions, ramp closures, lane closures, detours, and the associated increase in the length
of bus routing. [-205 buses may be affected because some traffic would choose to cross
the Columbia River on the I-205 Glenn Jackson Bridge to avoid construction delays.

The TriMet #6 — Martin Luther King Jr. Boulevard serves Hayden Island, North Portland,
and downtown Portland. Many people transfer from the C-TRAN system to the TriMet
#6 at Jantzen Beach Center, and there could be temporary travel time impacts to these
buses when the local streets associated with the I-5 interchange ramp reconstruction are
narrowed or closed due to construction. These effects are anticipated to last two or three
years while the interchange on Hayden Island is being reconstructed.
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6.2.2 Segment Al: Delta Park to South Downtown Temporary Effects

Segment A1 from Delta Park to downtown Vancouver would have the most effects to
transit due to bridge and highway construction. Five bus routes would be impacted by
construction of the crossing. These five bus routes (#4 — Fourth Plain, #41 —
Camas/Washougal Limited, #44 — Fourth Plain Limited, #47 — Battle Ground Limited,
and #105 — I-5 Express), serve downtown Vancouver from Delta Park, Hayden Island,
and downtown Portland. With the replacement alternatives, northbound buses would be
detoured for two to three years to the Mill Plain Blvd/I-5 interchange while the SR 14/1-5
interchange is reconstructed due to the closure of the ramps to downtown Vancouver.
This would cause longer northbound travel times to downtown Vancouver, and perhaps
require additional bus vehicles in order to maintain the same headways.

Express buses using I-5 would not experience many disruptions or longer travel times
due to bridge and highway construction because they run during peak periods only and
three general purpose lanes would be maintained in each direction during peak hours. The
#105 would be the only express bus affected by off-peak construction activities.

Construction of the HCT guideway from the Expo LRT station to south downtown
Vancouver would coincide with the construction of the highway bridges, regardless of
whether a replacement or supplemental bridge was chosen. The effects to the buses
would be mostly due to the bridge and highway construction in this corridor. The HCT
guideway construction would be separated from most, if not all of the existing bus routes,
and therefore, have a negligible impact on transit.

Temporary effects would be greatest to the #4 — Fourth Plain and #105 — I-5 Express (off-
peak) because these buses run in the off-peak hours. Slower travel times in the off-peak
hours could develop due to lane closures, bridge lifts needed for construction equipment,
ramp closures, bus stop relocations, and bus route realignments. If two lanes are closed
on the highway in one direction, this leaves one lane open for all travel. ODOT and
WSDOT would need to work together to coordinate lane closures that will be appropriate
to the traffic volumes at any given time. Transit buses could have delays over fifteen
minutes if bridge lifts or two-lane closures delay traffic over the existing bridge.

6.2.3 Segment A2: South Downtown to Mill Plain District Temporary Effects

In Segment A2, the construction of the HCT guideway would have temporary effects to
local and express buses. The magnitude of the impacts would depend significantly on the
alignment chosen. If a one-way couplet on Washington and Broadway is chosen as the
preferred alternative, then construction would have little or no impact to the existing
buses because the current routing of buses on Washington and Broadway Streets could be
maintained due to the large number of lanes available to shift traffic. However, if a two-
way on Washington Street alignment is chosen, the whole street would have to be closed
for periods of four to six weeks at a time, and any buses currently running on Washington
would need to be relocated to parallel streets one or two blocks away from Washington.

In the case of a two-way Washington Street guideway, buses could be temporarily re-
routed onto Columbia Street during construction. Seven bus routes, including one express
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bus (#105 — I-5 Express) stop on Washington Street. Other buses in downtown
Vancouver run northbound and southbound on Broadway and then turn around in a loop
along Evergreen Boulevard, Washington Street, and Eighth Street. These would be
affected by construction on Washington only when the guideway from Evergreen
Boulevard to Eighth Street is under construction.

In the case of the Washington/Broadway couplet for the HCT guideway, buses traveling
southbound on Broadway would have to be permanently re-routed because the HCT
guideway would be constructed on the west side of Broadway, converting the street to
northbound only. Southbound buses on Washington Street would also be rerouted
because there would not be room for bus pull-outs at bus stations (stopped buses would
hinder the flow of all traffic in that direction).

6.2.4 Segment B: Mill Plain District to North Vancouver Temporary Effects

The temporary effects to transit north of McLoughlin Boulevard would differ depending
on the HCT alignment option chosen. The Vancouver alignment option would affect
more of the existing transit network than the I-5 alignment option because there are four
bus routes (#4 — Fourth Plain, #32 — Hazel Dell, #37 — Highway 99, and #47 — Battle
Ground Limited) that use Main Street in this segment. This street has two narrow lanes
from McLoughlin Boulevard to 33rd Street, which would restrict transit and increase
travel times during construction because buses run in general purpose traffic.

Construction of the I-5 alignment would affect one bus route: the #30 — Burton that runs
adjacent to the proposed guideway on a half-mile length of McLoughlin Boulevard. I-5 is
a wide highway where lanes can be shifted and the impacts to express buses would be
negligible.

Other than the effects to bus routes during construction, the I-5 corridor park and ride lots
would likely experience increased traffic and transit passenger volumes. Rider alerts and
traffic advisory messages would likely shift some car trips to transit during construction.
This would increase the demand for express bus service at the I-5 park and ride lots. Park
and ride lots may fill to capacity earlier than normal, and a need for temporary expansion
to accommodate the additional demand may arise. The traffic impacts associated with
this increase in transit users are defined in the Traffic Technical Report.
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7. Mitigation for Temporary Effects

7.1 Introduction

Temporary effects of construction outlined in Section 6 above, such as increased bus
travel times and increased passenger volumes at park and ride lots, could be mitigated in
various ways. Mitigation measures would need to be instituted as long as bus routes are
impacted, potentially until opening day of the HCT guideway. Once the HCT is
operational, many of the temporary effects to transit would be reconciled. At that point,
the build alternative transit system would be in operation; which relies on the HCT
guideway to cross the river. Only the effects to the TriMet #6 from Hayden Island to the
Victory Blvd/I-5 interchange may remain until the bridge and highway are complete
along its route. The HCT guideway construction is estimated to last 2 years, 9 months for
a BRT guideway, and 3 years, 7 months for an LRT guideway. A detailed schedule of
highway construction may be found in the Traffic Technical Report.

A possible, and significant, mitigation effort to transit impacts could be a large
communications campaign to inform the public about the changes. Associated mitigation
measures could be developed by the DOTs and transit agencies on both sides of the river.
These agencies should communicate the new routing, potential for more crowded buses
and slower travel times, and mitigation measures through TV, radio, e-mail, website,
newspaper, and other multi-media instruments to broadcast rider alerts to potential
impacted customers.

Bus routes needing temporary relocation could receive temporary benches and shelters at
service stops depending on the duration of relocation (any relocation greater than six
months would warrant such treatments) and the number of boardings per day.
Transportation demand management (TDM) strategies, such as increased express bus and
vanpool service should be implemented to assist in mitigating many of the effects to
traffic during construction.

7.2 Transit Mitigation in Segment Al: Delta Park to South
Downtown

The temporary effects of bridge and highway construction in Segment A1 of increased
travel time during all hours due to the I-5 North to downtown Vancouver ramp closure (2
or 3 year closure) would require mitigation for five bus routes: one local fixed route C-
TRAN bus (#4 — Fourth Plain), three limited stop peak period only routes (#41 —
Camas/Washougal Limited, #44 — Fourth Plain Limited, and #47 — Battle Ground
Limited), and 