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MEMORANDUM
To: Oregon Metro and TriMet
From: Nelson\Nygaard Team
Date: June 25, 2019

Subject: Central City Transit Capacity - Screening Report

The Central City Transit Capacity Analysis (CCTCA) projectis an effortto define a representative
project thataddresseslightrail capacityandreliability issuesin the Central City and that
improvesregional mobility by eliminatingmajor sources of railsystemdelay. A representative
projectisintendedto give projectsponsorsand partnersenoughinformation toscopeand
estimate costs for future operational, engineering, and environmental studies. The representative
project will also provide conceptual, preliminary information for stakeholdersand the general
public.

The Portland Central City is the economic and cultural center of the region, with the densest
populationofpeopleand jobsin Oregon. Itis home to numerousregional destinations, including
the Oregon Convention Center, Rose Quarter, Union Station, the Pearl Districtand Old
Town/Chinatown, Downtown, Portland State University,and Providence Park. Traffic congestion,
surface transitlimitations, limited Willamette River crossings, and Steel Bridge rail capacity and
reliability issuesall impact the movementof people to and through downtown Portlandand
betweenRegional and Town Centers. Projected populationand employment growth in the
Central City and throughout the regionwill exacerbate the problemin the future. I mprovements
to the lightrail systemareamongthe mostcritical, sustainable, and cost-effective means to
ensureaccess to Central City and provide the regional mobility needed to support joband
populationgrowth.

The project, includingthis Screening Report, are guided by a Technical Group composed of
representatives from local partneragencies. The Technical Group includes delivery and project
managementstaff to provide guidance as to the technical feasibility of alternatives, relevantplans
and studies,and major infrastructure study processes. Technical Group membersinclude those
listedin the Table below.
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Figure 1 CCTCATechnical Group Roster

Agency Participants

OregonMetro Matt Bihn
ErynKehe
TriMet Dave Unsworth
Liz Higgins
OregonDepartmentof Transportation Rory Renfro
Portland Bureauof Transportation Mauricio LeClerc

April Bertelsen

Portland BureauofPlanning and Sustainability | Mark Raggett

Multnomah County Megan Neill
Jon Henrichsen
Washington County Chris Deffebach
Clackamas County Karen Buehrig
PortofPortland Philip Healy

Evaluation Framework

CCTCA buildsonwork completed in the Steel Bridge Transit | mprovements (SBT1) study and
previous studies evaluating transit supportive river crossings. The intentofthe CCTCA evaluation
frameworkis to:

= Quickly assessbridge and tunnelcrossingalternatives to identify the most viableand
beneficialalternatives.

= Providethetechnicalteamwith comparative benefit, cost,and impacts for each ofthe
alternatives.

= Provideclearandquantifiable measuresto report to stakeholders,and to be usedduring
public engagement opportunities.

= To selectarepresentative project alternative and identify environmental study coststhat
can beconsideredfor Metro’s potential 2020 transportation funding measure.

The evaluation framework buildsonthe project goalsand objectives developed by the interagency
Technical Group. Evaluation criteria are aligned with projectgoalsto ensure decision makers
haveabroad understanding of tradeoffsbetween alternatives. Criteriaare both quantitative and
gualitative.

The project Technical Group received an Evaluation Framework technical memorandumon April
30, 2019, provided revisionsand comments onthe framework and draft initial screening results
atajoint meeting,and provided writtencomments and edits. This reportincorporates the
evaluation framework comments and changes contributed by the group.

The evaluation approach includes two tiersor phases, each served by variations onthe
performance measures, described below.

1. Aninitial screening applieshigher level metricsbased onqualitative informationand
sy nthesesof pasttechnicalanalysis. I nitial screening criteria ensure the next phase of technical
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and detailed evaluationfocusesresourcesonalternativesthat meet baseline thresholdsof
performance, such asmeeting TriMet’s minimum lightrail system on-time performance (OTP)
standards. These criteriahelp stakeholders identify potential infrastructure alternatives that meet
goalsandobijectives,and do not have fatal flaws that obviate the need for further analysis.

2. Analternatives evaluation is designed to assesscandidate alternativesand providea more
comprehensive understanding of howwell the alternatives meetthe goalsand objectives. The
alternatives evaluationwill be quantitative, and use technical tools suchas rail and regional travel
demandmodel resources.

Draft Project Goals and Objectives

The project team, in coordination withthe CCTCA Technical Group and Strategy Group,
developedthefollowingprojectgoalsand objectives. Goalsand objectivesguide the project
evaluation criteria and process.

Improve regional mobility.

Significantly improve transit travel times to and through the Central City
Improve transit operations and service reliability to increase ridership
Increase train frequency and capacity to meetfuturedemand

Increase the transitsystem’s resiliency to seismic and environmental changes
Support future expansionofthe transit network

Improve mobility for low-income households and communities of color
Provide convenient transfer o pportunitiesbetweentransit modes

Supportregional and Central City economic vitality.

e Improveaccess fromhousing to jobs, key destinations, education, and social
opportunities bothin andacross the region’score

o Createdevelopment opportunities near stationareas that align with community visions

e Supportlocal andregional landuse and developmentgoals

e Expandjobcreationinregionalandtowncentersby increasingmobilityandaccessibility

Improve regional equity.

o Improvetransit travel time betweenaffordable housing and employmentopportunities
e Reduceoveralltransportation and housing burden for low-income households
e Improve commute reliability forworkers with inflexible schedules

Enhance quality of life.

e Providetraveloptions that avoid traffic congestion
¢ Improvetransportationsafety and remove mode conflicts
¢ Enhance public health

Minimize impactsto the natural and builtenvironment.

Minimize impactsto historic and cultural resources

Minimize impactsto existingmobility infrastructure

Increase transitmode share to contribute to regionaland state climate goals
Minimize adverse impactsto communities

Avoidimpacts to the Willamette River
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Assumptions

The screeningand evaluation will be based onseveral critical assumptions that help guide the
process:

= [Initial screeningwill be based onplanning level assessment, order-of-magnitude
estimates where travel and other dataanalysisis notreadily available.

=  2040willbe usedasthe primaryanalysisy ear (although certaincriteriamay be based on
longer out year timeframes).

= Metrowill supporttheevaluationby providingRegional Travel Demand Modelruns,
includingridershipforecasts.

= Demographicand socioeconomic (i.e.land use) data will be aligned with the 2040
regionalforecastsforthe Metro 2040 Regional Transportation Plan.
= Analysiswilltypically use the 2040 constrained Transportation network, which includes

Southwest Corridor High Capacity Transitto Tualatin, TriMet Enhanced Transit Co rridor
network,andVancouver High Capacity Transit.

Screening and Evaluation Criteria

The table belowsummarizes the evaluation framework: a setof criteriaand methods guiding the
first phase initial screeningand second phase alternatives evaluation processes. Thecriteria are
organized by projectgoal. The methods describe primarily the quantitative process supporting the
evaluation phase. The “use” column indicateswhether the criteriais partofboththeinitial
screeningandalternatives evaluation (phase 1 and 2) or only the alternativesevaluation (phase
2). The criteriainclude suggested changes from the Technical Group.
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Figure2 Evaluation Criteria (Bold Text Indicates Phase 1 Screening Measures)

Measures Evaluation Methods

Criteria

IMPROVE REGIONAL MOBILITY
= Measuretravel time onkey north-southand (= SBTI datawhere relevant forinitial
Lgntrsltetinetor | SEISSSeleo esanbn | soeening
. representative segments . . +|®  InMetrail travel ime datator Screenin
Travel Time (28 40) g Hillsboro Branch travel time from alternatives evaluation (TriMet) ) 9
Hollywood Transit Center to Pioneer . . Evaluation
Square) = Rail Traffic Control model used for
) ) representative projectonly
Peak period and midday data
Light Rail Ridership = Ridership forecasts for individual light
(2040), TransitSystem . - rail lines, light rail system and overall
Ridership Ridership (2040), and Egrrﬁgiztmg%ﬁ] e Meto Regional Travel transit system (Metro and Central City) Evaluation
Central City Transit
Ridership (2040)
% of trins in TriMet = SBTI datawhere relevant for
. boftripsin TriMet's Use Rail Traffic Control model approach screening .
On-Time policy on-time from SBTI stud ) _ Screening
Performance performance range y " RailTraffic Control data for Evaluation
Peak and midday periods alternatives evaluation and
(2040) yp : .
representative project
Measure projected peak loadsby key
segment and theoretical maximum
- passenger capacity _
_ Abll_ltytoaccommodate Frequency dependent on assumedtrain- " Futurepeakl_oadpomts(Metro) _ Screening
Capacity project passenger control systems and switch movements = SBTI theoretical maximum capacity Evaluati
demand beyond 2040 . . . by segment valuation
Consider 4-car trainoption
Evaluate projected peakloadvs. total
available capacity by segments
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Criteria Measures Evaluation Methods Notes Use
Percentof regional trips on . .
. : Mode share forecastusing the Metro Regional |= Traveldemand model mode share .
transit (2040
TransitMode Share ( _ ) Travel Demand Model (Meto) Evaluation
Peak period and total
= Redundancy ofrail crossings (# oftrack
Resili Redundancy acrossthe crossings, # of separatefacilitieswith track litati Isi Screening
esiliency Willamette River crossings, etc.) Qualitativeanalysis Evaluation
= Seismicresiliency
Cost-effectiveness = Order-of-magnitudeassessment oftotal .
. - . i . . I . Screening
Deliverability Ability to constructin estimated project cost = Qualitative Analysis Evaluati
phases = Qualitativeassessmentofpotential phasing vajuation
Is\lvldgwcbhe:n%fvagr;]glrsttjse Evaluate thenumber oftrain switch Screening
Reliability crossings, and conflict movements and at g_rade crossingsrequired |= Qualitativeanalysis Evaluation
: under an alternative;
points
) Total projectcapital cost . : = SBTlassumptions or update costs from .
Capital Cost estimate Planning level cost estimate TriMet Evaluation
SUPPORT REGIONAL AND CENTRAL CITY ECONOMIC VITALITY
. = |sochronal analysis to assess the number of .
A Fogehcasmin%mber ofpkt;ls jobs and households accessible by transitin a EIS A na:yT3|s D dModel |
Ceess to and households accessible given travelime from select representative Regional Travel DemandModelrave .
Employmentand by vansitin 30 minues, 45 | peighnorhoods/ areas, including several time (Metro) Evaluaton
Housing minutes, and 60 minutes = See Metro Regional Transportation Plan

(2040)

locations in the Central City.

measure Access to Jobs
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Criteria Measures Evaluation Methods Notes Use

Regional destinations that fall within 1/4 = GIS Analysis

Accessto Regional | Regional destinations mile or better of transit stations = TD model travel time (Metro) = Screening

Destinations served Regional destinations are employment, = SeeMetro Regional transportation ~ |* Evaluation
recreation and activity centers Planmeasure Access to Jobs
Qualitative assessment of regional growth

Alignment of capacity and projections/growth capacity & light rail system

Supportof Growth . _ . .

) capacity/performance improvements - :
Regionaland Local access |Imprdo|v en}ents with P . ly P P . = Qualitative = Evaluation
Growth Plans regionaland loca Qualitave assessment of urbandesign

jurisdiction plans impacts, benefits or opportunitiesto align with

envisioned/plannedurbancharacter

IMPROVE REGIONAL EQUITY

Nurber of ol Number and percentage of community places

umber or essenta accessible by transitfrom equity focus areas -
desinatons (community © by rans! quty €45 la Travel Demand Modeltravel time
. Community placesinclude services, retail, civic (Metro)

places) accessible by . oo

fansit within 30 minutes and medical faciliies, as identified in Metro " GIS data (Metro)
Access to Opportunity : ! : Regional Transportation Plan : o = Evaluation

|45 minutes, 60 mq;tes fr Equity focus areas have higher concentrations = ~Comnuniy Places’ defned /identfied

OW-Income minority, _ e . in Metro Regional Transportation Plan

senior and disabled of low-income, minority, seniors and people ACCess C%mmunily Plgc es

populatonsin year 2040 with disabilites, as identified in Metro Regional

Transportation Plan.
= Forecasted population and employment
Improved travel ime Number and percentof service sector jobs (Metro)
o between afiordable accessible by ransit from areas with high = TravelDemand Modeltravel ime . :

Commute Reliability housing and service sector number of low-income households, and/or (Metro) Evaluaton

jobs equity focus areaswithina givenraveltme.  |u  See Metro Regional Transportaton Plan

measure Access to Jobs
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Criteria Measures Evaluation Methods Notes Use
ENHANCE QUALITY OF LIFE
Congestion beneft Change in vehicle miles = Change invehicle miles raveled forecastusing (= Traveldemand modelvehicle miles Evaluation
9 traveled the Metro Regional Travel Demand Model traveled (Metro)
MINIMIZE IMPACTS ON THE NATURAL AND BUILT ENVIRONMENT
= Change in vehicle miles traveled forecast using
Reducionin GHG 23(’;"%; R;aglobnal TdraveIhDemarp M?e: Travel demand model vehicle miles
GHG Emissions du = GHGreduction based on change in vehicle raveled (Metro Evaluation
emissions (2040) miles raveled and siandard Metro approachfor | o o ¢ m(aII diffe) rences by aliernaive
calculating greenhouse gas emissions from y y
transportation
= Very high-level assessmentof historic,
cultural, community, natural, and
infrastructure impacts
Potential i st = Built: Number of buildings affected,
Environmental nZtS?allar:g]Eiﬁt 0 including historic properties - Oualitativeassessments Screening
Impacts = Natural: qualitative, effects to Willamette Evaluation

environment

River

Construction period: qualitative, disruption
to streets, transportation systems, and
neighborhoods
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Infrastructure Concepts Considered

Potential transitinfrastructure alternatives have stemmed from several sources, including the
Steel Bridge Transit Improvements (SBTI) study, a regional transit network study (ongoing as
part ofthisproject),and ongoing technical analysescarried out by TriMetand other regional
partners. Thealternativesconsidered include:

= No Build

= Steel Bridge4-Track
= ReplacementBridge
= Supplemental Bridge
=  Tunnel

Each isdescribedin greater detail below.

No Build Existing Conditions

The Steel Bridge was builtin 1912. TriMet maintainsand operateslight railontheinside lanesof
the upperdeck througha sublease agreementwith the Oregon Departmentof Transportation,
who leasesthe upper deck fromthe Union Pacific Railroad. In2017, TriMetoperated 40 lightrail
trainsacross the Steel Bridge in each ofthe single busiestmorningandeveningpeakhours,or
one trainevery 90 seconds. The bridge would notbe able toaccommodate the 20-year forecast
demandof64trainsinthe peak hour.Even today, the bridge and interlockings atthe approaches
frequently cause reliability issues for TriMet.

A trafficsignalonthebridge’s east side at | nterstate Avenue affectsaccess to the bridge. This
signal is located atthe same pointas the trackinterlockingfromthe Yellow Lineto the
Red/Blue/Green Lines. This signal regulatesconflictingtrain movementsas well asvehicular
traffic and pedestrian crossings —all ofwhichcan resultin delaysonthe lightrail system. On the
west side, the interlockingsonthe Steel Bridge connectingto the Transit Mall (the 5thand 6th
Avenues)constrainthelightrail system.

Currently, it takes22 minutesto travel from Lloyd Center to Goose Hollow—a three-mile trip
with 12 stops. Thealignmentrunsthrough anurbangrid of intersections roughly every 200 feet.
Asthe population has grown, so hascongestion with differentmodes of travel competingfor
limited space. Downtown, frequentv ehicular intrusions into the light rail right-of-way interfere
with railoperations, resultingin delaysandcrashes. Between 2011and 2017, 65 crashes occurred
alongthe Yamhilland Morrison Street lightrail corridor resultingin significantdelays that
rippled throughoutthe system. As the region continuesto expand and mobility demandsincrease,
the constraintsofthe urban landscape increasingly challenge the transitsystem.

Steel Bridge 4-Track

The 4-TrackSteel Bridge conceptwould add two additional setsoftracks to the existing Steel
Bridge on the outside lanes, and grade-separate the light rail fromvehicle traffic at Interstate
Avenue. General purpose trafficwouldberestricted fromusingthe bridge (buses wouldbe
allowed). This alternative is assumed to retrofitthe Steel Bridge with needed structural
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improvementsandseismic upgrades. There would be no change to navigational clearance, Harbor
Wall access, or landings on either side of the Willamette River.

Replacement Bridge — Moveable Span

The Replacement Bridge conceptis a new4-trackbridge foreast-westlight raillines
approximately 130 feetsouthofthe Steel Bridge. Buses would continue to operate onthe Steel
Bridge. Giventhegrades, the thisalternative would not meetrequirementsforan Americanswith
Disabilities Act (ADA)-compliantpedestrian path. ADA access would be provided viathe existing
bike/pedestrian pathonthe lower deck ofthe existing Steel Bridge or the sidewalksonthe upper
deck.

The representative Replacement Bridge Concept reflects a minimum navigational vertical
clearance of114 feet, withapproximately 118feet atthe center of the channel and a movable span
inthe center oftheriver to accommodate large waterborne vessels. The bridge would include a lift
span to (infrequently) accommodate large ships. The Bridge includesapproach gradesofupto 6.2
percent, with critical touchdown pointsat Interstate 5 onthe eastside of the Willamette River and
at 1st Avenue and Burnside Street on the westside. On the eastside, the existing Rose Quarterand
Interstate/Rose Quarter Stationswould be consolidated and relocated to a new elevated station.
Thiswould provide an opportunity to reconfigure traffic circulation around the Rose Quarter. The
Old Town/Chinatown Stationwouldbe eliminated because the track would notreturnto grade
until Burnside Street. Couch Streetwould needto beclosed at1st Avenue.

Replacement Bridge — Fixed Span

The ReplacementBridge Fixed Spanconceptis the same as the new4-track Replacement Bridge
described above for east-westlightraillines. This Bridge would have a fixed span, however,
allowing large naval vesselsto passbelowit without raising the deck. Thisrequiresa 150-foot
clearance, similar to the Steel Bridge today at itsfull liftheight. The bridge would carry the same
rail routes.

The landings, or where the bridge returns tracksto street levels would be much further thanwith
amoveablespanbridge. The east-westtracks (Blue and Red Linestoday) would pass over
Burnside Streetand returnto grade near Pine Street. The north-south tracks (Y ellow and Green
Lines today)would runelevated until turningonto 5thand 6t Streets. On thewestside ofthe
Willamette River, the trackswould runelevated to 1-5 and the existing Rose Quarter Station.

Supplemental Bridge

The Supplemental Bridge conceptis a 2-track bridge withvertical clearance similarto thatofthe
upperdeckofthe Steel Bridge. Itwould crossthe river diagonally between Peace Memorial Park
onthe eastsideand NW Dav is Street on the westside. The conceptcould also include a seismic
retrofitofthe Steel Bridge to allowsome light rail linesto continue to operate onthe Steel Bridge.
Thiswouldincludea lift spanto (infrequently) accommodate large ships. The Supplemental
Bridge alternative would have insufficienthorizontal and vertical clearancesat the Harbor Wall
and would limitanchoringopportunities alongthe wall.

Tunnel

The representative tunnelconceptconsists of a twin-bore east-west transit tunnel from the Lloyd
District areato near Goose Hollow. Itwould have a west portal on Jefferson Streetnear SW16th
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Avenueandan eastportalnear NE Holladay Street and NE 16th Drive. The tunnelconcept
includes potential underground stationsat Lloyd Center, Rose Quarter, Union Station, Pioneer
Square,andPortland State University,and Goose Hollow. These stationswould be designed to
accommodate 4-car trains. The north-south light rail lineswould use existing surface alignments
and stations. The Steel Bridge and related trackswould be retained for auxiliary useandfor

redundancy in case of service disruption. The Tunnel was recommended as a viable conceptin the
Steel Bridge Transit | mprovements study.
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Initial Screening Evaluation Results

The initial screening is intended to help stakeholders understand which o ptionswould best meet
the projectgoals and objectives. Theevaluation relieson workcompleted throughthe SBTI study
and evaluation of previously identified bridge and tunnel alternatives. The quantitative on-time
performance, travel time,andridership results fromthe SBTI study relate to the study area,
whichextended from Goose Hollow to the Lloyd Center districts. The table below summarizesthe
resultsforeachinitial infrastructure concept.

The sy mbolsusedin the screeningmatrix are described below.

O Providesthelowestorno performance improve ments
@ Provides minimal performance improvementscompared to other alter natives
e Providessome performance improvementsonparwith otheralternatives
(9 Providesgood performance improvements, greater than mostotheralternatives
O Providesthe greatest performance improvements

Figure 3 Initial Screening Evaluation Summary

Steel Replacement|Replacement

Criteria No Build Bridge 4- Bridge- [Bridge - Fixe Tunnel
Track Moveable

@
@
O
@
S/
O
C)

Travel Time

On-Time Performance
Service Reliability
Frequency & Capacity
Access

Resiliency

Environment
BuilfNatural

©@ OO0OO0OO0O0O0
O 00000 O
O 0OOOOO
OeOO0OO
O 000000

The followingsections provide more detailed justification of the initial screening results.
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4-Track Steel Bridge

The 4-Track Steel Bridge conceptprovidessome added capacity and lessenvironmentalimpactto
the natural andbuiltenvironment thanother new construction options. Two key factors limitthe
effectivenessofthis option relative to the other alternatives.

1. Theaddedtrack offers little added capacity to move more people throughthearea, as
mostexisting switches, crossovers, and conflicts with street traffic remain. This would
resultin continued on-time performance and reliability challenges.

2. The extended deck creates potential for imbalanced weight loads thatwould cause deck
uplift ontheside opposite a movingtrain. The frequentloads and movementwould

require significantadditional maintenance and engineering to ensure safe and effective
use.

Figure4 Steel Bridge 4 Track Screening Description

= Minorimprovement: less than 2 minutes improvementover existing between Goose
Travel Time Hollow and Lloyd Center

= Grade separation, removing automobile confiicts

On-Time Performance = Minorimprovement, but does notmeet standard: Less than 86% as modeled
(Target 90%) = Does not change rail confiict points

No improvement due to periodic bridge lifts, and no change to track crossovers. This

Service Reliabili o . . . . ;
Y does not avoid major conflictcongestion points, and restricts train speed

Minor improvementby removing some trafiic conflicts at Interstate Avenue, and atSW

Frequency & Capaci .
f y pacly 3rd Avenue and SWGlisan Street
Access = No improvement: maintains existing access to neighborhoods and cross-region travel
Resiliency = Relatively little seismicimprovementfromretrofits compared to alternatives
= No additional redundancy fromnew transit facility
Environment = Minor @pactsfrom constructlgn
= Nonewimpacts to naturaland built resources
= Fatal flawfrom deck imbalance andmovementwhen tracks are extended beyond the
Other existing lines. This would resultin greater maintenance needs

= Daily Boardings: +3,000
= Estimated cost $220M - $470 M
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Supplemental Bridge

The Supplemental Bridge concept offers advantages of adding tracks crossing the Willamette
Riveronaseismically up-to-date facility. The proposed alignment may increase travel time on
someroutesby reducing one stop. The conceptfailsto significantly increase travel timesor
improve on-time performance to TriMet'sstandard. This is due to continued reliance onthe Steel
Bridge forthefull light rail network, and retaining mosttrack crossoversand switch movements.
The conceptalso hasa fatal flawin thatthe available bridge alignmentwould eliminate docking
areaonthe Harbor Wall for large ships.

Figure5 Supplemental Bridge Screening Description

= Minorimprovement: Lessthan 2 minutes fraveltime improvementbetween Goose
Hollow and Lloyd Center

= Faster raveltime by removing Old Town station and grade separating from roadway
traffic.

Travel Time

On-Time Performance ® Minorimprovement, but does not meet standard: The on-time performance was not
(Target 90%) modeled in previous studies. Given the continued use of the Steel Bridge, itis likely to be
g the same as the 4-Track Steel Bridge conceptat about 86%

= Minorimprovements due to some track updates at Rose Quarter
Service Reliability = Retains track crossover and signal delays
= Bridge would require infrequentlifts for river navigation

= Minorimprovements due to new tracks adding flexibility

Frequency & Capacity S
= Capacity is sl limited at surface crossovers
AEnas = Minorreduction: all staions have comparable access to no-build with exception of Old
Town/Chinatown station which is removed due to required touchdown location.
Resiliency = Moderate improvement due to redundancy fromtwo bridges, seismically secure new
bridge. TriMetwould still rely on the Steel Bridge for some lines.
Environment = Moderate improvement: add redundancy, seismically secure new bridge
= Fatal flaw: Horizontal and vertical clearances atthe Harbor Wallwould be insufficient for
ofh large ships and would limit anchoring opportunites.
er

Difficult implementation with planned ODOT Rose Quarter/ -5 improvements
Daily boardings +3,000
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Replacement Bridge - Moveable

The Replacement Bridge addresses redundancy, eliminatesrail to surface conflicts (pedestrian,
bicycle, vehicle), and moderately improves operations. Travel timeswould be reduced primarily
by eliminating the Old Town/Chinatown Station, buton-time performance is expected to remain
approximately 86 percent—less than TriMet's 90 percenttarget. Sometrain delay would result at
curves attheeastend of the newbridge, the newstation platform at Rose Quarter, and track
crossovers. The Replacement Bridge conceptwould not meet requirementsforan Americanswith
Disabilities Act (ADA)-compliant pedestrian path due to the steep spangrade required (6.2%).
The bridgewouldincludea lift for very high,and infrequent, naval ships.

Figure 6 Replacement Bridge Screening Description

= Minorimprovement: Lessthan 2 minutes traveltime improvementbetween Goose
Travel Time Hollow and Lloyd Center

= Faster traveltime by removing Old Town station and an elevated Rose Quarter station.

On-Time Performance = Minorimprovement, but does notmeet standard: Less than 86% as modeled
(Target 90%) = Does not change rail conflict points

= Moderate improvement due to some track updates at Rose Quarter
Service Rellabl'lty n |nfrequentbridge lifts
= Refains track crossover and signal delays

Minor improvementdue to new tracks adding flexibility

Frequency & Capacity s el .
Capacity still limited at surface crossoversand signal delays

A = Reduction: Touchdowns atl-5 on east side (elevated Interstate/Rose Quarter station),

ccess . ) : :

and Skidmore Fountain on west side (close Old Town station).

Resiliency = Highimprovementby replacing the Steel Bridge structure, creating a seismically secure
modern structure

Environment = Majorimpacts fromconstruction, removal of buildings

Other = Daily boardings +3,000

= Estmated cost $300 M - $650 M
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Replacement Bridge — Fixed

CCTCA Technical Group participantswere interested in the reliabilityimprovementsthat may be
gainedby creatinga fixed-spanbridge, or one that would notrequire movable (lift) spanto allow
naval vessel passage. The fixed-span Replacement Bridge would stilladdress redundancy,
eliminate rail to surface traffic conflicts, and moderately improve operations. Travel times would
be reduced primarily by eliminating the Old Town/Chinatown and possibly the Skidmore
Fountain Stations. On-time performance would be expected to remainabout86 percent, in that
the option would notreduce rail crossovers and switch movements. As with the movable span,
sometraindelaywouldoccur atthe eastend of the new bridge, a newstation platformatRose
Quarter, and track crossovers. The fixed-span Replacement Bridge conceptwould also not meet
requirementsforan ADA-compliant pedestrian path due to the steepspangrade required. The
reducedaccessdueto closedandelevated stationswould particularly affect existing
transportationdisadvantaged neighborhoods.

Figure7 Fixed-Span Replacement Bridge Screening Description

= Minorimprovement: Lessthan 2 minutes travel ime improvementbetween Goose
Travel Time Hollow and Lloyd Center

= Faster raveltime by removing Old Town station and an elevated Rose Quarter station.

On-Time Performance = Minorimprovement, but does notmeet standard: Less than 86% as modeled
(Target 90%) = Does not change rail confiict points

Minor improvementdue to some track updates eliminating infrequent bridge lifts

Service Reliability . i
= Retains track crossover and signal delays
Frequency & Capaciy Mlnor.lmp_roye.mentdue to new fracks adding ﬂ§X|b|I|ly
Capacity still limited at surface crossoversand signal delays
= Reduction: Touchdowns beyond I-5 on eastside (highestelevation Interstate/Rose
Access Quarter station), and possibly beyond Skidmore Fountain on westside (closed Old Town
staion, possibly Skidmore Fountain).

Resiiency = Highimprovementby replacing the Steel Bridge structure, creating a seismically secure

modern structure
Environment = Majorimpacts fromconstruction, removal of buildings, view shed
Other = Daily boardings +3,000

= Estimated cost $500 M +
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Transit Tunnel

The twin bore Tunnel Conceptevaluatedin the SBTI study provides the greatest mobilityand
access improvements ofall the conceptsin the screening. The grade separated tracks eliminate
the mostconflicts between lightrail and surface travel modes (pedestrians, bicycles, and general
purpose traffic) for east-westtrips, improving travel time by about15 minutesin the SBTI study
area between Goose Hollowand Lloyd Center. The separated ROW also freesup capacity onthe
surface lightrail network, leadingto study areaon-time performance reaching 97%, or 7
percentage pointsabove TriMet's performance target. The Tunnel concepthasthe greatest
potentialto provide improvements to the regional transitsystem of all the alternatives
considered.

Figure8 Transit Tunnel Screening Description

= Majorimprovement:atabout15 minute fraveltime savings between Goose Hollow and

TravelTi
ravertime Lloyd Center

Major improvement:reaching 97% as modeled in the study area
Removes conflicts at Lloyd Center, Rose Quarter, Union Station, and Pioneer Square
= |mproves on-time performance on both subway and surface lines by reducing crossovers

On-Time Performance
(Target 90%)

Service Reliabiliy trMa%gr Cl(r)r:‘pﬂ?ii?svement by providing separated ROW, fewesttrack crossovers, and no street
Major improvement by providing separated ROW, fewesttrack crossovers, and no street

Frequency & Capacity rafic conflicts

= Moderate improvement: Adds new transitfacility and greatly improves traveltimes in the
Access study area. Maintains existing staions. Adds underground stations with greater reach in
staion access points.

= Moderate improvement by providing a seismically secure facility and some redundancy

Resiliency ) Y i _ )

= One twin-bore tunnelstil relies on Steel Bridge for full light rail network
Environment = Majorimpacts from construcho.n . .

= Fewer permanenturban/ streetimpacts than bridge touchdown points.
Other = Daily boardings +7,500 to +15,200

= Estmated cost $900 M - $1,940 M
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Conclusions

The Transit Tunnel provides the mostbenefits in terms of travel-time savings
(approximately 15 minutes between Goose Hollow and Lloyd Center Stations), increases
systemridership,and improves system on-time performance (97 percent for all lines
within the studyarea). The Tunnel alternative was citedasviable in the SBTI study. T he
CCTCA Technical Group recommended exploringthe Tunnel alternative as
the mostfeasiblealternativetoaddress the expected CCTCA goals.

The Replacement Bridge —Moveable alternative provides some operational performance
improvements,and would reduce the transit network reliance onthe Steel Bridge.
However, the ReplacementBridge does notimprove on-time performance above the 90%
target, and deliversonly minor travel time improvementsin the studyarea. The CCTCA
T echnical Group did notrecommend advancing this alternative for further
consideration.

The ReplacementBridge —Fixedalternative provides performance similar to the
moveable alternative: it doesnotimprove on-time performance and delivers only minor
travel timeimprovements in the study area. The increasedelevationanddistance
requiredforbridge touchdowns would disrupt neighborhoods and have further negative
effects onaccess. The CCTCA Technical Group did not recommend advancing
thisalternative forfurtherconsideration.

The Supplemental Bridge alternative provides some o perational performance
improvementsin the study area, andwould reduce some transit network relianceonthe
Steel Bridge. Thisalternative hasa fatal flaw, in thatit restricts naval vessel accessto the
Harbor Wall, which is a required element of infrastructure design. The CCTCA

T echnical Group did not recommend advancing this alternative for further
consideration.

The 4-TrackSteel Bridge alternative offers minimal travel time and on-time performance
improvementsin the studyarea. Itwould not addresstransitnetworkresiliency dueto
continued reliance on the Steel Bridge. The Steel Bridge 4-Track alternative hasa fatal
flaw, in that the track additionswould create unevenload onthe structure with passing
trains, increasing maintenance requirementsand potential structural risks. The CCTCA
T echnical Group did not recommend advancing this alternative for further
consideration.
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