Seattle Department of Transportation

: .

e v,

ol
el

The Seattle Departnmﬂe of 'Iiransportation
Northgate Pedestrian
and Bicycle  Bridge

Alternative Development and Selection
November21, 2014

KPFF Consulting Enginee
in association with

Alta Planning & Design

Environmental Science L
i Associates (ESA) =

Hart Crowser
+  LMN Architets
2= Lin &Associatesnc.

Steplerson& Associates
Communications

Swift Co.







TABLE OF CONTENTS

PAGE

1 EXECULIVE SUMMAIY.....ciciiiiiiieeeiiiiiie e e eee e e e e et e e e e e e et emr e e e e e e eansanaeee s 1
INEFOAUCTION. ...ttt e e e e e e e e e e e neeee e 1
PUrpose and NEEQ.........ooii i 1
Project Location and LIMItS..........cooiiiiiiiee e 2
Project SCOPE Of WOIK ......ooiiiiiiiiiee s 3
PreferredANGNMENT.... ... e 4
PreferredBridge Ty e ..o ——————- 5
Estimated CoNStruCtion COSLS.........uuuriiiiiieeiiiiiiiiiiieiieeee e e sserrreeeeeeee e e 6

P22 1011 o o 18 [ox 1o ] IR UUUPPPPPTPPR 8
Introductionand BackgroUNQ................uueeuueemimiiiiniiiiies s eee e e e e e e eaeeeenaaaeeeees 8
PUrpoSe and NEEM...........coviiiiiiiieeeeeeee s 9

[ (0] [Tt A o L= 1 [0 o PP 10
EXIStINg CONAItIONS......cooiiiiiiiiiiiiiiiiiiitiiiiieii e 11
Summary oPrior Studiesand REPOIS.........eeviiiieieiriiiiiiieeee e 14
ProjJECt DESCIIPLION.....cci ittt e e e e e 14
Preferred AlIGNMENL.........ooiviiiiiee e e e e e e e e e 14
PreferredBridge TYPe. ..o 15
Estimated COoNSIrUCTION COSLS......uuuuuiiiiiiiiireee e 16

3 ProjeCtDesigN CriterTaL..........uuuuiiieiiiiiiiii ettt me e 17
INEFOAUCTION. ...t 17
Design Standard®nd ReferenCesS.........cccooviieiiiiiiiiiiee e 17
Performance ParameterS....... ... i e e e e 18
DeSIgNCONSIAEIALIONS. ......cciiiiiiieiiiiiii et 21

4 Evaluation FrameWOrK............uuuuiiiiiiiiiiiiieiiieee e e 26
[NV Z= LU= Ui o X 11T = WP 26

5 AlignmentAlternative ANalYSIS..........ccooviiiiiiiiiiiiin e 29
SteplcOpPtiMIZING CONNECTHIVILY.......uuueiieiiiiiiiiiiiiiirs e e e 29
StepligDefining the AIGNMENT...........uueii e 42
SteplligRefining the APProaches...........cciviiiiiiiiiiiiiee e 48

6 BridgeAlternative ANAIYSIS........cuuiiiiiiiiiiiiiiiiiee e 61
oo 18 o 1o o 1RSSR 61

General Bridge TYPES....cuuuiiiiiiieeeeeeiiietetaiisineinsnen s s e e e e e aeaaae e s 61



L@ A=Y {od 0 151 T SR

A 0o 4 [ [U1-1 (0] o F-T0N TSR
Y= [ (0] 4 [T TR TTRRURRPR

Appendices
Appendix A:Alta Planning & Design
Appendix B:Geotedinical Analysis and Recommendations
Appendix CPublic Outreach
Appendix DBasis of Design



1 Executive Summary

INTRODUCTION

Northgate is located north of the Cif of Seattle and is one of six urbareaters established

by the Seattle Comprehensive PlarNorthgate comprisesthe Maple Leaf neighborhood to

the east and the Licton Springs neighborhood to the west. Northgate is also the home of the
Northgate Transit Center operating as the largest facility in the King County Metro system.
In the near future,the existing transit center will be enhanced by the constiction of a

Sound Transit lightrail facility with planned connections to downtown Seattle aul as far
south asSeaTac International Airport and as far north as Lynnwood.

Figure 1.A Project_ocaton Within the Seattle Metro AreaA major obstacle to the sense of
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community between the Maple Leaf
and Licton Springs neighborhoodsas
well as tothe full utilization of the
transit center and future light rail
station, is the location of the Intersate
5 (1-5) corridor through the middle of
Northgate. The 15 corridor divides
Northgate and makes access to the
transit center from the west more
difficult.

4EA #EOU NoubgaleAAOOI A O
Pedestrian and BicycleBridge project
will provi de the design ad
construction of amuch-needed
pedestrian and bicycle ovepass

acrossl-5 to connect communities, neighborhoods, businesseand schools in the
Northgate area. Existing crossings ot% occur to the north at Morth Northgate Way and to
the south at Northeast 92nd Street. The objective of this project is to provide a new crossing

somewhere between these established crossings.

PURPOSE AND NEED

The need for a pedestrianand bicyclefriendly connection between the east and west sides

of I-5 has been identifid E1 A

1 6 AAO

transit center and other assets of the neighborhoodsThese plans includehe Northgate
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Coordinated Transportation Investment Plan andhe0 OCA O 31T OT A 2ACEIT 1T Al #]
i 0 3 2 @rdwing Transit Communities effort. The Northgate Pedestrian and Bicycle igige
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King County Department of Transportation (KCDOT) completed thdorthgate Pedestrian
Bridge Feasibility 8udy Reportin December 2012. The report identifies possible
alignments, bridge types, and estimated costs for a pedestriaand bicyclefriendly bridge
as well as key parameters required by WSDOT for the crossing €5.IThe study reported
that a bridge would reduce the walking distance from the transit center to North Seattle
College from 1.2 miles to approximately .25 miles.

The report cites a previous study indicating that a bridge would result in a 30% reduction
in average walking time to the Northga¢ Transit Center and Light Rail Station and would
effectively expand the area walk shed to more thansD buildings and the bike shedo
more than 3,000 additional buildings.

In early 2013, the City of Seattle awarded a consultant contract to complete anadysis of
potential pedestrian/ bicycle bridge types and alignments. The purpose of this report is to
describe the alternatives evaluated throughout the process and the criteria through which
each alternative was selected or eliminated.

PROJECT LOCATION AND LIMITS

Northgate Mall fills the area on the east side of3 from North Northgate Way to NE 108'.
North SeattleCollege fils the area west of 15 from Northeast92nd Street to Northeast103'd
Street. This leaves a zone bounded by NortheadD3rd Streetto the north and Northeast
100th Street to the south for a location of the pedestrian facility.

Figure 1.2 Locatonof Project Area
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The City of Seattle plans to build a ptected bicycle lane between Northeast00th Street
and Northeast92nd Stred along the west side ofirst Avenue NE, as welhs a multiuse
trail between Northeast 103 Street and NortheastNorthgate Way along the east side of
First Avenue NE. Thereforefrirst Avenue NE makes a logical boundary to the east.

College Way Nrth travels along the western bordeof the North SeattleCollege and
connects with existing mass transit stops and neighborhood greenways. Therefore, College
Way North defines the western boundary of the project. In total, the proposedoundaries

of the projectare Northeast100t Street to the south, NortheasfL03rd Street to the north

and College Way Nrth and First Avenue NE to the west and east respectively.

Figure 1 Location Connections

BARTONWOOD
SANCTUARY

PROJECT SCOPE OF WORK

The Northgate Pedestriarand Bicycle Bidge project will take place in three phases, which
include the following:
A Phase 1: AlternativeDevelopment and Selectiorand National Environmental Policy
Act (NEPA)Compliances

A Phase 2: Plans, Specifications, and Cost Estimate (PS&E)

A Phase 3: Constrction Management
This report is the Alternative Development and Selectionwhich includes data collection
and review; basis of design preparation; type, size and location of alignment/approaches,

and structures; geotechnical engineering; environmental sgices; urban design; inclusive
outreach and public engagement; and definition of permitting requirements.
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PREFERRED ALIGNMENT

All project alignments studied were broken into thefollowing three distinct components:
west approach,l-5 crossing, and eastaproach.

West Approach

The west approach is bounded by College Way North to the west an to the east. The
north and south boundaries are North103rd Street and North100th Street respectively.
Within these boundaries is the Bartonwood Sanctuary, a graebelt containing more than 2
acres of mature, forested wetlandWest approach alignmentghat touch down and are
aligned with both North 1039 Street and North 100" Street were studied.

The preferred west approach alignment is the North 100 Street alighment because it
aligns with a neighborhood greenway, has less environmental impact, is safer and provides
the best connection to the 45 overcrossing and east approach.

[-5 Overcrossing

For the main bridge spanningd5, the possible foundation locationsre defined by the
alignment intersection with the WSDOT ROW along the western side, the foundation zones
defined by WSDOT in the center of%, and the connection with the east approach. These
parameters create the ability to construct a twespan bridge,with spans in the range of 200
feet for a total bridge length in the range of 400 feet.

East Approach

The east approach is more catricted than the west approachin terms of available space,
and careful ramp placement is required to meet the ADA compliae geometrics for this
approach.The boundaries for the east approach are5 to the west, the 15 express lane
ramp and 1039 Street to the north, the light rail station to the east, and North 100 Street
to the south.

Figure 1.8 Approaches;% Crossing, and Sound Transit Connection

CONNECTION TO
1-5 CROSSING SOUND TRANSIT STATION

WEST APPROACH

EAST APPROACH
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Within these boundaries ae a WSDOT embankment alongside thebinorthbound lanes, a
WSDOT parking lot, First Avenu@&lE, and the King County Transit Cente6tudied were

east approach alignments touching down at 108 Street, 100" Street,and at midblock
between them. The recommeded east approach alignment is the 100Street alignment
because it creates an efficient connection to the proposed light rail station, provides a ramp
that is completely contained within the northern hdf of the WSDOT parking lot, and aligns
with 100t Street, providing clear visibility.

PREFERRED BRIDGE TYPE

Structural types that are commonly used for conventional site conditions, with spans in the
200-foot range like the NorthgateBridge Pedestrianand Bicycle Bridge, include steel and
concrete box gircers, steel plate girders, and steel trusses. For sites with special conditions
and aesthetic considerations, structural types also include cablgtayed, suspension, and
arch bridges.

The length of the approaches is a key consideration for this projectimportant because of
the time required for users to transverse the facility and the limited space on the east
approach. Minimizing the depth of the superstructure results in reducing the length of the
approachesandso is a strategic consideration in the seltion of a bridge type. For every
foot of depth, there is a required 56foot length of ramp when the slope is defined by a 2%
grade. Consequently, truss, arch, and cabdtayed bridges have shorter ramp length
because of their shallower depths wkn compared to girder-type bridges.

Figurel.5i Truss/Tibe Renderingith Pedestrians
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Figurel.@i Truss/Tibe Rendering

The recommended bridge ype is a truss/tube structure. A truss/tube is preferred because
of the potential for prefabrication to facilitate minimal site disruption; potential to
accommalate acoustic barrier for userspotential to integrate overhead weather
protection, railings and throw barriers;accommodaton and containment of lighting;safety
perception of being protected from highway belowand overall cost.

ESTIMATED CONSTRUCTION COSTS

The preferred combination of alignment, landingsand bridge type was advanced to a level
that provided enough design to establish a pr@hinary project cost estimate.The

estimated cost range of the bridge pethe findings of theAlternative Development and
Selectionis between $23 and $26nillion. (See Figure 1.7 on the next page

The project costs will be afécted by a number of variablesA few key \ariablesinclude:
A timing for project construction;
A final geometry of the structure specifically the bridge width and
A actual ROW acquisitions costs.

6 ALTERNATIVE DEVELOPMENT/SELECTIONG Northgate Pedestrian and Bicycle Bridge



Figure 1.i Tube Truss and Tied Ar€bst Estimations

NORTHGATE PEDESTRIAN BICYCLE BRIDGE

. Tube Truss Tied Arch
50 CTTE et (G 20-foot path | 15-foot path | 20-foot path | 15-foot path
West Approach
Civil $312,494 $295,106 $331,563 $314,176
Landscaping $1,115,016 $1,115,016 $1,416,407 $1,416,407
Structural/Architectural $1,779,208 $1,507,356 $1,779,208 $1,507,356
West Approach Subtotgl $3,206,717 | $2,917,478 | $3,527,178 | $3,237,939
East Approach
Civil $340,487 $329,412 $340,487 $329,412
Landscaping $430,533 $430,533 $430,533 $430,533
Structural/Architectural $3,571,544 | $2,929,983 | $3,521,544 | $2,929,983
East Approach Subtotpl $4,342,564 | $3,689,928 | $4,292,564 | $3,689,928
Main Spans
Structural/Architectural $3,205,100 | $2,676,325 | $3,820,600 [ $3,140,950
Main Spans Subtotdl $3,205,100 | $2,676,325 | $3,820,600 | $3,140,950
Lighting/Electrical/Mechanical
Lighting/Electrical/Mechanical $1,260,000 | $1,260,000 | $1,260,000 [ $1,260,000
Lighting/Electrical/Mechanical Subtotal $1,260,000 | $1,260,000 | $1,260,000 | $1,260,000
Environmental Mitigation
Environmental Mitigation $130,000 $130,000 $130,000 $130,000
Environmental Mitigation Subtotdl  $130,000 $130,000 $130,000 $130,000
Subtotal| $12,144,381| $10,673,731| $13,030,342| $11,458,817
Mobilization (10% of Construction Subtofal)$1,214,438 | $1,067,373 | $1,303,034 | $1,145,882
Contingency (30%) $3,643,314 | $3,202,119 | $3,909,103 | $3,437,645
Escalation to 2016 (2% per ydar) $490,633 $431,219 $526,426 $462,936
Construction Subtotal (2016) $17,492,766| $15,374,442| $18,768,905| $16,505,280
Miscellaneous Costs
Construction Administration (40% of Construction Subt| $6,997,107 | $6,149,777 | $7,507,562 | $6,602,112
Construction Contingency (20%) $1,399,421 | $1,229,955 | $1,501,512 | $1,320,422
Sun] $8,396,528 | $7,379,732 | $9,009,074 | $7,922,534
Total (2016) $25,889,294| $22,754,174| $27,777,979| $24,427,814
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2 INTRODUCTION

INTRODUCTION AND BACKGROUND

Figure 2.4 Project Locatio within the Seattle Metro Area
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The Northgate area, located

in northeast Seattlejs one

I £/ OEA 0O0CAO 31 OT1T A
major residential and

employment centers with

3,600 households andnore

than 11,000 jobs.The area

comprises the Maple Leaf
neighborhood to the east

and the Licton Springs

neighborhood to the west

and is one of six urban

centers established by the

Seattle Comprehensive
Plan.It alsois one of
3AAOOI A8 O i
communities and has

I 00 AA&EE

attracted a higher proportion of economically disadvantaged populations than the city as

whole.

The Northgate projectarea consists ofesidential, commerdal, and educational pockets
separatedby I-5, high-volume arterial streets, and large parking lots. This creates an
environment that is difficult to safely navigate by any means othethan by car. However,
even by car, traveling betweenPoint A to Point B in the Northgate areaften requires long,
circuitous trips, which can add at least a mile to any single trifBus routes for commuters
traveling from one side to the other also are ccuitous and often delayed by traffic

congestion.

Northgate serves as a major transit hubln the near future, the existing transit centep
which is the largest in the King County Metro system will be enhanced by the
construction of a Sound Transit lightrail facility , with planned connections in downtown
Seattle and as far south aSeaTac International Airport and as far north as Lynnwood.
However, the I-5 corridor divides the Northgate area and makes full utilization of the

transit center and future light rail station more difficult.
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Ten lanes of 45 bisect the neighborhoods, creating barriers between homes, jobs, schools,
transit stops,and vital community services. Within this urban center are only two-b
crossings Eachis a distant walk from the Ight rail station site, and one is complicated by
freeway entrances.The lack of convenient and safe pedestrian and bicycle connections at
the two crossings makes it difficult or impossibé for many people to access thigght rail
station without a car or bus transfer.

The 5 barrier has hindered job growth and influenced choices of travel mode. Trip

surveys indicated that the choice of whether commuters walk or bike to work within

Northgate is strongly influenced by the presence of5, with residents 50percent less likely

to walk or bike to work if they live on one side of the freeway and work on the otheWhile

Ol ACAA £l O OECTI EZEAAT O CcOi xOE AO PAOO 1T £ Al OE
31T OT A 2ACETT AT #1 O1 AEI 8 G@wthid Bozthydtends laggeddET T ¢mt
behind most other designated growth centers due to this autoriented built environment.

PURPOSE AND NEED

Northgate Pedestrian and Bicycle Bridge is part of several nemotorized improvements
being developed in the Northgate, Nrth College Parkand Licton Springs neighborhoods in
thevicET EOU 1 £ 31 O1 iAk StativAdndtEedNorth SeatitleOdlidgé. The purpose
of the bridge project is to span45 and connect the west and east neighborhoods and
businesses that are diided by the freeway, to connect the bridge to separated bicycle
facilities alongFirst Avenue North from Northeast Northgate Way south to Northeast 92
Street, and to integrate with the Sound Transit Northgate Station.

The creation of a pedestrian and bicycle-friendly connection between the east and west
sidesof /5 hasbeerE AAT OEEZEAA ET A 1 0i AAO 1T &£ 3AAOOI A0
to the transit center and other neighborhood assetsThese plans includehe Northgate

Coordinated Transportation Investment Plan andhe0 OCA O 31 01T A 2ACEIT T Al #1
j 0 3 2 @réwihg| Transit Communities effort. The Northgate Pedestrian and BicycleiBge

Al 61 EO EAAT OEEZEAA xEOEET OEA 032#60 2ACEITAI
King County Department of Trasportation (KCDOT) completed théNorthgate Pedestrian

Bridge Feasibility Study Repoih December 2012. The report identifies possible

alignments, bridge types, and estimated costs for a pedestriaand bicyclefriendly bridges

as well as key parametersequired by WSDOT for the crossing of3. The study reported

that a bridge would reduce the walking distance from the transit center ttlorth Seattle

College from 1.2 miles to approximately .25 miles.

The report cites a previous study indicating thaa bridge would result in a 3Gpercent
reduction in average walking time to the Northgate Transit Center and Light Rail Station
and would effectively expand the area walk shed (.5 miles long) to more than 150 buildings
and the bike shed (3 miles long) to morehtan 3,000 additional buildings.

ALTERNATIVE DEVELOPMENT/SELECTIONG Northgate Pedestrian and Bicycle Bridge 9



PROJECT LOCATION

Figure 2.2 Locaton of Project Area

The Northgate Pedestrian and Bicycle Bridge projed O 1 1T AAOAA 11 OOE 1 £ OE/

downtown district, along the I-5 corridor between Northeast 100" and Northeast 1034
streets. To the west of the proposed crossing df5 is North SeattleCollege and to the east
lies Northgate Transit Center and the futurédNorthlink light rail station.

The City of Seattle also plans to build a protected bicycle lanetbveen Northeast 1039 and
Northeast 92nd streets along the east side dfirst AvenueNE, as wellas a multiuse trail
between Northeast103'd Street and NortheastNorthgate Way along the east side dfirst
Avenue NE. Thereforekirst Avenue NEwas chosen aa logical boundary to the east.

College Way Nrth travels along the western borderof the North SeattleCollege and
connects with existing mass transit stops and neighborhood greenways. Therefore, College
Way North defines the western boundary of the poject.

In total, the proposedboundaries of the project are:
A Northeast 100th Street to the south
A Northeast 103rd Street to the north
College Way Nrth to the west; and
A First Avenue NE to the east

>

(See Figurs 2.3 and 2.4 on thdollowing pages.)
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Figue 2.3 Connections to Existing Transportation Modes and Infrastructure
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EXISTING CONDITIONS

The project location is dominated by the presence 05, which towers nearly 20 feet above
the adjacent surface streets. The interstate itsefomprisesfour southbound lanes, four
northbound lanes, two express lanesand an express lane ramp. In total, the WSDOT right
of-way extends more than 500 feewide.

The area east of the interstate is domin&d by automobile infrastructure comprising
surface streets and expnsive parking lots, including one lot within the WSDOT righof-
way adjacent to the northbound lanes of-b.

Between the parking lot andFirst Avenue NE is thel'hornton Creek water course. Further
east arethe Northgate Transit @nter and the future bcation of the Northgate light rail
station. The area west of the interstate is a part of the North Seattle College campus
referred to as the Bartonwood Sanctuary. The area includes significant tree stands, native
understory, and an open water pond all of which contribute to a character unique to the
Puget Sound basinThe topography is relatively level, with the exception of a small hill
emerging from the surrounding landscape. The property is an amenity to the school and
surrounding neighborhood in providing a natural open space, educational opportunities,
and the visual complexity associated with a mature wetland.

ALTERNATIVE DEVELOPMENT/SELECTIONG® Northgate Pedestrian and Bicycle Bridge 11



Figure2.4i Project Location

Soil Conditions

Field explorations were not conducted for this preliminary study. Accordinglythe
recommendaions are based on available site information antdestjudgment of likely soil
conditions.

Many explorations were done in the vicinity of the proposed bridge by the Washington
State Highway Commission during the 9460s; however,information was not usedfrom
these explorations because the horizontal and vical locations areuncertain, and the
explorations are too shallow and lacking quantitative soil density facts.

For this report, the project site has been divided into three areas: the area east &6 (East
Area), the area between the north and southbound lanes o6l (Middle Area), and the area
west of I-5 (West Area).According to available information, the subsurface conditionsiere
interpreted in the three general areasasfollows:

A East Area. Subsurfce conditions in the East Area generaliyonsists of 3 to 7 feet of
fill, overlying loose to mediumdense coarsegrain soils, and very soft tomedium-
stiff fine-grained soils,overlying very dense, glacially overconsolidated coarse and
fine-grained soils. Glacially consolidated, hard peat layers were observed in two
borings at depths of 48 to 99-feet below ground surface (bgs); typical reported peat
layer thicknesses were 3¢ 5 feet with a maximum 106foot-thick layer. Bridge
foundations should bear wihin very dense/hard glacially overconsolidated soils
(bearing soils). We expect depth of bearing soils in the East Areavary from
approximately 10- to 28-feet bgs.

12 ALTERNATIVE DEVELOPMENT/SELECTIONG Northgate Pedestrian and Bicycle Bridge



A Middle Area. There is insufficient subsurface information in theMiddle Area to
provide adequate information for bridge foundation design. For planning purposes,
we expect depth of bearing soils in théliddle Area to be similar to that of the East
Area.

A West Area. Subsurface conditions in the West Area generalyonsist of 2 to 10 feet
of fill, overlying glacial deposits. Fill generally consists of loose to dense silty sand.
Glacial depogs generally consist of mediumdense to very dense coarsgrained
soils. We expectlepth of bearing soils in the West Area to varyrom approximately
3-to 15-feet bgs

Cultural Resources Figure2.5i Wetland_ocations and Buffers within
Assessment Project Are®elineation

A cultural resource assessment is
underway in compliance with the
National Historic Preservation Act.
A field assessment reglted in the
identification and documentation
of the Kumasaka Farmhouse and
Green Lake @rdens Company
archaeological site, which is
recommended eligible for listing in
the National Register of Historic - 0
Places under Critera A and B. No / ‘ /ff/ﬁ/ Z
prehistoric or ethnographic /d '
cultural materials were observed.

Wetland Delineation
Wetland delineation was
completed as part of an early
phase of the projectFigure 2.5
shows the wetlands and buffers
identified during wetland
delineation.
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SUMMARY OF PRIOR STUDIES AND REPORTS

Improvements to non-motorized infrastructure in Northgate have been a subject of stud
for several years. The following reports and studies were reviewed during the initial phase
of this study.

A Northgate Pedestrian Bridge Feasibility Study ReporKing County Department of
Transportation, 2012

A Northgate NonMotorized Access StudySound Trarsit, 2013
A Northgate Outreach, Report on Focus Group Finding3eattle DPD, 2013
A Northgate Urban Design Framework City of Seattle DPD, 2013

PROJECT DESCRIPTION

Scope of this Study

+ # $ / 20d2Northgate Pedestrian Bridge Feasibility Study Repaientified possible
alignments, bridge types, and estimated costs for a pedestriaand bicyclefriendly bridge
as well as key parameters required by WSDOT for crossingIProject alignments were
broken into three distinct components:west approach, 15 crossing, am east approach

In early 2013, the City of Seattle Department of Transportation (SDOT) awarded a
consultant contract to complete amanalysis of potential pedestrian/bicycle bridge types and
alignments. The purpose of this report is to describe the alteatives evaluated throughout
the process and the criteria by which each alternative was selected or eliminated.

PREFERRED ALIGNMENT

West Approach

The west approach is bounded by College Way North to the west anf to the east. The
north and south boundaties are North103@ Street and North100"h Street respectively.
Within these boundaries is the Bartonwood Sanctuary, a greenbelt containing more than 2
acres of mature, forested wetland. West approach alignments that align with and touch
down at North 103rd Street and North100t Street were studied.

The preferred west approach alignment is Northl00th Street because it aligns with a
neighborhood greenway, has less environmental impact, is safer, and provides the best
connection to the I5 overcrossingand east approach.

I-5 Crossing

For the main bridge spanning 45, the possible foundation locations are defined by the
alignment intersection with the WSDOT ROW along the western side, the foundation zones
defined by WSDOT in the center ot%, and the canection with the east approach. These
parameters create the ability to construct a twespan bridge, with spans in the range of 200
feet, for a total bridge length in the range of 400 feet.
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East Approach

The east approach is more constricted than the westpproach in terms of available space,
and careful ramp placement is required to meet the ADA compliance geometrics for this
approach. The boundaries for the east approach areblto the west, the 15 express lane
ramp and 103 Street to the north, the lght rail station to the east, and NortHLOOt" Street
to the south. Within these boundaries are a WSDOT embankment alongside tke |
northbound lanes, a WSDOT parking lot, First Avenue NE, and the King County Transit
Center. Studied were east approach alignents touching down at103rd Street, 100t Street,
and midblock between them.

Preferred is the 100t Street alignment because it creates an efficient connection to the
proposed light rail station, provides a ramp that is completely contained within the
northern half of the WSDOT parking lot, and aligns with00th Street, providing clear
visibility.

Figure2.61 Approaches;3 Crossingand Sound Transit Connection

CONNECTION TO SOUND
I1-5 CROSSING —" TRANSIT STA TION
—f i I
WEST APPROACH
EAST APPROACH

PREFERRED BRIDGE TYPE

Structural types that are commonly used for conventional site conditions, with spans in the
200-foot range like the Northgate Pdestrian and BicycleBridge, include steel and concrete
box girders, steel plate girders, and steel trusses. For sites with special conditions and
aesthetic considerations, structural types also include cablistay, suspension, and arch
bridges.

The lengthof the approaches is a key consideration for this projeetimportant because of
the time required for users to traverse the facility and the limited space on the east
approach.
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Minimizing the depth of the superstructure results in reducing the length of th approaches
andthus is a strategic consideration in the selection of a bridge type. For every foot of
depth, there is a required 56foot length of ramp when the slope is defined by a 2% grade.
Consequently, truss, arch, and cabistay bridges have shorte ramp length because of their
shallower depths when compared to girdertype bridges.

Figures2.7and2.81 Truss/Tube Bridge Renderings
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The preferred bridge type is a tube/truss structure. A tube/truss is preferred because of
the potential for prefabrication to facilitate minimal site disruption; potential to
accommodate acoustic barrier for users; potential to integrate overhead weather
protection, railings, and throw barriers; accommodation and containment of lighting; safety
perception of being proteced from the highway below; and overall cost.

ESTIMATED CONSTRUCTION COSTS

The preferred combination of alignment, landingsand bridge type was advanced to a level
that provided enough design to establish a preliminary project cost estimatdhe estimated
cost range of the bridge per the findings of the TSL study is between $23 and $a#lion.
The project costs will be affected by a number of variables. A few key variables include
timing for project construction, final geometry of the structure» specifically the bridge
width, and actual ROW acquisitiongosts.
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3 Project Design Criteria

INTRODUCTION

During the design processabasis of design document was created to outline foundation for
design of the Northgate Pedestrian and Bicycle Bridge. The purposkthis chapter is to
provide an overview of the design criteria contained within the basis of desigiThe basis

of designmemo can be found inAppendix D.)

The design criteria are intended to provide thdramework for design development of the
project. There are three different types of criteria discussed in this chapteeach serving a
different purpose within the hierarchical decisionrmaking process Each type of criteria
provides a different layer of guidane to the design process and varigs nature from highly
regulatory to agency preference.

A Design Standards and References
A Performance Parameters
A Design Considerations

DESIGN STANDARDS AND REFERENCES

The backbone of engineering desigis derived from design codes and references. These
codes provide emineering guidance and direction regarding best practices that promote
safety and durability during design.

Figures3.1 and3.2 provide a list of publications to be used for all design and construction.
The publications are listed in hierarchical order wihin the specific subheading, with the
most important appearing at the top of the list. This is not a comprehensive list; other
applicable publications may be required to complete the design and construction.

Figure3.1i Pedestrian Facilities Codes andeRafces

1. Washington State Department of Transportation (WSDOT) ? Pedestrian Facilities Guidebook, Incorporating

OAAAOOOEAT O ET O 7AOQEET COluy B 4 OAT OPT OOAOCETT 3UO0O04
2. American Association of State Highway and Transportation Officials ( AASHTO» Guide for the Development
of Bicycle Facilities, 4t Edition, 2012
WSDOT Design Manual, July 2013
AASHTQ A Policy on Geometric Design of Highways and Streets, 2011
Institute of Transportation Engineers 2 Design and Safety of Pedestrian Facilities, March 1998

American with Disabilities Act Accessibility Guidelines (ADAAG)

N @ & s B

Draft Public Rights of Way Accessibility Guidelines (PROWAG)
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Figure3.2i Bridge and Structures Codes and References

1. AASHTO LRFD Guide Specifications for Design of Pedestrian Bridges, 2nd Bithn, December 2009
2. AASHTO Guide Specifications for LRFD Seismic Bridge Design, 2nd Edition, 2012, with Interim Revisions
3. AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 2012 with

Interim Revisions
4. AASHTO LRFD Bridge Construction Spedifations, 3rd Edition, with 2010, 2011, and 2012 Interim Revisions

5. AASHTQO Standard Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals,
6th Edition, 2013

6. WSDOT Bridge Design Manual, August 2012
7. IBC International Bu ilding Code, 2012 Edition, International Code Committee

8. ACI 318> Building Code Requirements for Structural Concrete, Reported by the American Concrete Institute
Committee 318, 2011 Edition

9. AISC 36@ Specification for Structural Steel Buildings, March 9, 2 005, by the American Institute of Steel

Construction, Inc.

10. Bridge Welding Code: AASHTO/AWS D1.5M/D1.5: 2008, An American National Standardbsth Edition, with
2009 Interims

11. Structural Welding Code? Steel: AASHTO/AWS D.1M/D1.1M, 2006

12. ASCE 7: Minimum Desig Loads for Buildings and Structures

PERFORMANCE PARAMETERS

Performance parameters provide regulatory guidance to specific criteria on the project. In
some caseghe performance parameters are found within the design codes mentioned
above, and in othercasesthey are parameters that are mutually agreed upon by
stakeholders involved in the project.

Vibration
Vibrations shall be investigated in accordance with the LRFD Guide specification for the
Design of Pedestrian Bridgesv/ertical modes shall meet etter of the following criteria:

A Fundamental frequency shall exceed 3.0 hertar
A 7TAEGCEDD DT DOAGBADODD YAt 8

Lateral modes shall meet either of the following criteria

A Fundamental frequency shall exceed..3 hertz, or

A Mitigation of lateral structural accelerations (side swayy» An evaluation will be
completed to evaluatedynamic performance and explore possible methodsto
mitigate side swayfrom footfall patterns that cause pedestrian discomfort.

18 ALTERNATIVE DEVELOPMENT/SELECTIONO Northgate Pedestrian and Bicycle Bridge



Deflection
A Live Load Vertical Deflection < LB60

A Wind Load Lateral Deflection < LB60

Span Length-to-Depth Ratio
The effective span lengthito-depth ratio of the bridge deck should be limited to 100.

Span Length-to-Width Ratio

4EA AOEACA AAAES®S Gto-hidirEaid shéuld Aot K2 Qradter thaA 30CTOeE
definition of the effective span of the bridge is the longest length between any two
consecutive nodes of its fundamental vibration mode shape.

Vertical Clearances
A Vertical Clearance to 45?2 A clearance ofl7'-6" is the target for vertical clearance
over I-5. This clearance is inclusive of all paved driving surfaces, such as existing
shoulders and future lanes.

A Vertical Clearance to City Streets Minimum vertical clearance shall be no less than
16'-6" over city streets.

Horizontal Clearances
A Horizontal Clearance to {52 Horizontal clearance must accommodate 40 feet on the
west side of I5 for construction of a future lane. All new bridge piers or abutments
shall be located at least 15 feetveay from existing traffic lanes,shall considera
future additional lane and full shoulder in the southbound 45 direction, and allow
for some widening of rorthbound off ramps.

A Onthe east side of 45, the Northlink light rail project has an establishedoffset,
which is 20 feet east of the Northbound-b fog line, essentially allowing for one
additional 12-foot lane and one 8foot shoulder. This includes a oot buffer beyond
the 20-foot offset for the design to accommodate various wall types or drainage
features.

A Foundation Location Zones within 45 Medians See Figures.3.

A Horizontal Clearance to City Streets All new bridge piers or abutments located
adjacert to city streets shall comply with clearances as required by the City of
Seattle DOT. This includes a minimum clearance of 3 feet frdacte of curb to face of
column and a minimum clear sidewall width of 5 feet
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Figure3.3 Zones
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Construction Constraints

A No construction staging will be allowed on the freeways. Nighttime closure of lanes
on the freeway between 10 p.m. and 5 a.may be considered as long as two lanes
of traffic each way remain open at all timegzor express lanes, shorterm two- to
three-hour closures or closure of one lane may be possible.

A Any planned construction methods, approaches, schedules, and traffic closure and

control plans should be reviewed and approved by WSDOT. Consideration should be
given to ease of bridge inspection anchspection frequency.

Bridge Features

Figure 3.4 on the nextpageprovides a degription of the bridge features, including:

A Railing

A Throw barrier

A Deck joints

A Canopy/windscreen

20 ALTERNATIVE DEVELOPMENT/SELECTIONO Northgate Pedestrian and Bicycle Bridge



Figure3.4i Bridge Features

Bridge Features Description

Bridge Railing < The hardrail shall be continuous and
provide a barrier that prevents the
passage of a 4nch-diameter sphere
from the finished grade to the top of
handrail.

< The bridge railing shall meet the height
requirements for bicycles.

Throw Barrier < The minimum combinedheight of a
barrier rail with curved fence shall be 8
feet or with a straight fence shall be 10
feet.

< Throw barrier infill shall not allow an
opening of more than 2 inches and shal
be designed to prevent climbing.

Deck Joints < Bicycle-safe expansion joirs

Canopy/Windscreen < Itis assumed that the bridge will not
have an overhead cover.

< Wind protection should be included in
the design of the throw barrier.

DESIGN CONSIDERATIONS

Design considerations are noftechnical parameters that influencehe design but are not
regulatory in nature. The purpose of these parameters is to clearly identify bridge features
OEAO xEIl EIBOI OA OEA DPOI EAAOGO AOI £EI T T AT O T
parameters allows them to be integrated into the dagn without additional design effort
later in the process

Safet
The NﬁrthgatePedestrian and BicycleBridge will utilize the four principles of Crime
Prevention through Environmental Design (CPTED) to enhance user safeifie four CPTED
principles are:
A Natural Surveillance
Natural Access Control
Territorial Reinforcement
Maintenance and Management

> > D>
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NATURAL SURVEILLANCE

The basic premise of the concept of natural surveillance is to create an environment that

bl AAAOG & oi A1 AT A ET Arirriald do nad Wadthoe dbserveéddhd OOOA A
natural surveillance acts as a deterrent to their activity.

Natural surveillance can be achieved on the Northgate project by a number of informal

methods. Given the length of the pathway, it will be important tavoid sharp turns in order

to create clear sight lines. Landscaping should be carefully selected to minimize locations to

hide, and lighting should avoid castingshadows on the pathway.

NATURAL ASSESS CONTROL

Natural access control is a design concept thahysically guides users through the project
space. Design elements are used to indicate the appropriate path and discourage
movement away from thedesignated path. Access control can take the form of phygal or
psychological barriers.Physical elementscan be barriers, such as fences or shrubs.
Psychological barriers can be created with paving treatments, lighting, or variations in
construction materials. Pathways should be direct and entrances clearly identifiable.

TERRITORIAL REINFORCEMENT

Territorial reinforcement, like natural access control, is basedn identifying clear
boundaries between the project uses and the functions of areas around the project. This
can be achieved through clearly visible and simplo-understand signage. Boundaries of
the pathway should be clearly marked possibly utilizing a transition area between the
paths and surrounding activities.

Wayfinding is the process of finding your way to a destination and is an essential piece to
any active transportation facility. To function properly, wayfinding information must be
provided in a logical, consistent, and reliable manner. Comprehensive signage and
pavement markings guide active travel users to their destinations along preferred routes.

MAINTENANCE AND MANAGEMENT

The appearanceand condition of an area can influence the activities in an area. The more
unkempt and rundown afacility appears, the more likely it will attract undesirable activity.
The materials chosen for the project will greatly influence the level and type of
maintenance required throughout tre life of the facility.

Materials should be chosen that reduce the ability to vandalize the facility. For example,
graffiti should be considered when designing flat surfaces. The mature size of plants should
be considered whenselecting landscaping. The final sizes of plants should not require
extensive maintenance to clear sight lines or areas to hide.
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Figure3.51 Northlink Station Connection

LOOKING NORTHEAST

Connection to Northlink Station

The Northgate Pedestrian and Bicycle Bridge will be designewdth the capability to
connectinto the future existing Northlink light rail station. Sound Transit has the following
compatibility requirements to facilitate a successful connection:

A Station Connection Locationg The link from the pedestrian bridge to the station
shall occur at the mezanine level of the station in the locatiorasidentified in Figure
3.5.No physical connection for support of the bridge by the station will be allowed.

A Foundation Location® A foundation independent of the station will be required to
support the pedestrian bridge link at the station.

A Station Access and Operating HoupsThe station will not be accessible 24 hours per
day; therefore, the link to the pedestrian bridge must be closed to pedestrians when
the station is closed.

Geometric Considerations

PATH WIDTH

The recommended minimum width for a twoway path is 20 feet (5 feet in each direction
for bicyclists, a 6foot walkway for pedestrians, and 2foot clearance on either side of the
path). This bridge should allow bidirectional travel of all usersand permit passing by
faster-moving runners, cyclists, or &aters.
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Determining appropriate path widths involves consideration of several factors:

> > >

>\

A

Anticipated pedestrian and bicycle use (e.g., volumes)
Sufficient maneuvering space to avoid fixed objects (e.g., liamigs and barriers)

Potential conflicts between differing users (e.g., users traveling at differing speeds,
users traveling in opposite directions, users stopped on the bridge)

2AAT T 0 PAOARAEOGAA OAEAOU EOOOAO jodkd C8h
structures)

Anticipated use by inline skaters, children, or bicycles towing trailers

Curves, intersectionsand areas with sightline constraints

Steep grades where the speed differential between users in each direction is greatest

Anticipated use bymaintenance and emergency vehicles

In general, overcrossings wider than the recommended minimum best address these
issues.The width of the path on the bridge should be at least as wide, or wider than,
connecting active travel facilitiesplus an additional2-foot clear width from vertical
barriers. Carrying the clear width across the structure provides minimumhorizontal shy
distancefrom the railing or barrier and offers space to allow fastermoving cyclists and in
line skaters to avoid conflicts with other users.

Figure3.6f Recommended Widths for Bicycle/Pedestrian Lanes on Active Transportation Bridges
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Rollover Curb

40"
railing
height

20" 7 10°-0" bidirectional bikeway 4 6-0” walkway 7 2.0 7

20’-0” total width between railings
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In circumstances where flows are concentrated in a particular direction during peak hours
(i.e. minimal bi-directional traffic exists), a centerlineunnecessarily reduces space for
passing and maneuvering. Ideally, no centerline should be included, allowing users to
organize themselves according to the circumstances.

By contrast, edge lines can be included from the outset since they are helpful as @ams to
highlight the path edges and obstacles during low light condition$n circumstances where
pathways experience high bidirectional volumes or operational challengessuch as sight
distance constraints, the use of centerline stripes on a path canlpdo clarify the operating
space allocated to users travahg in opposite directions. A solid centerline is used to
separate opposing traffic where passing is not permitted, and a broken line where passing
is permitted.

Given the expense and expected lifgycle of the overcrossing, it is recommended that the

path width be designed to provide an acceptable level of service (LOS) for expected active
transportation use for the duratiol | £ OEA A OE Acgik.oride FAVEShake@ A A 1 E £EA
use Path Level of Serge calculator can provide guidance on acceptable path width for

various user volumes; however, at high bicycle and pedestrian volumes, the accuracy of the
calculator is compromised.

SURFACE AND SURFACE TRANSITIONS

The quality of the pah surface andrransitions should be considered to accommodate a
high level of comfort for wheeled users. Transitions between paths and bridge decks
should be smooth with no lips or
. bumps protruding more than
0.5" max one-quarter inch. Gutter seams,
drainage inlets, and utility
covers should be flush with the
surrounding surface and

Figure3. 71 Maximum Dimensions for Joints

0.25" max ) :
oriented to prevent conflicts
with the tires of wheelchairs,
strollers, skates, and bicycles. All
surfaces should be textured in a
way to be skidresistant.
Inspection

Consideration should be given to théridge inspection and inspection frequency. Items to
consider include but are not limited to: access to the bridge elements, types of materials
chosen, elements requiring special inspection methods (e.g., fracture critical members),
safety of inspectors oer the roadway, areas that could collect debris and/or bird nests, and
So on.
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4 Evaluation Framework

This chapter covers the evaluation framework used by the design team to develop and
evaluate a broad rang of alternatives

EVALUATION CRITERIA

Utilizing the defined project goals as a framework, specific criteria/metrics were developed
to compare each alternativeThe tablebelow showsthe evaluation criteria used. Public and
stakeholder comments were considered during each phase of the evaluation.

Figured.1 Evaluation Criteria
Criteria

Performance Parameter

Metric

Connectivity

Access to transit

Qualitative comparison of access
to nearby bus stops and light
rail station

Access to bicycle
infrastructure

Proximity to protected/shared
bike lane from bridge eriry
point

Access to pedestrian
infrastructure

Proximity to existing sidewalk
from bridge entry point

Visual Presence

Wayfinding

Qualitative assessment of path
clarity

Visibility from adjacent
infrastructure

Visibility of access points from
streets, gation, and adjacent
uses

Distraction to traffic on I-5

Yes or No

Environmental
Sustainability

Ecological function of
Bartonwood Sanctuary

Square foot of construction area
within wetland

Ecological function of
Thornton Creek

Square foot of constructon area
within wetland

Minimize impact to
adjacent cultural resources

Square foot of construction area
within identified cultural site

Safety

Natural surveillance

Qualitative evaluation

Natural access control

Qualitative evaluation

Multimodal congedion

Qualitative evaluation
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Criteria Performance Parameter

Traffic disruption

Qualitative assessment of traffic
disruption

Constructability
Feasibility Yes or No

Total estimated construction
dollars

Estimated inspection/

Cost Maintenance maintenance cost throughout the
design life

Travel time savings/health
benefits

Construction cost

Qualitative benefits

Clarification of Specific Performance Parameters

WAYFINDING (VISUAL PRESENCE)

Wayfinding is the process of finding your way to a destirteon and is an essential piece to
any active transportation facility. To function properly, wayfinding information must be
provided in a logical, consistent, and reliable manneGiven its size and length, there is an
opportunity for the structure to serve as a wayfinding guide for users trying to access the
path from adjacent infrastructure. Consequently, various wayfinding opportunities were
compared.

DISTRACTION TO TRAFFIC ON I-5 (VISUAL PRESENCE)

The perception of motorist traveling along 15 must be aconsideration for each alternative.
The design should not draw excessive interest from motorists because this could result in a
potentially hazardous situation on the interstate. Heavy weight was given to WSDOT input
regarding this criterion.

NATURAL SURVEILLANCE (SAFETY)

An environment that facilitates natural surveillance provides a safer user experience from
practical and perceived safety perspectivegositioning the pathway alignment with

visibility fr om surrounding areas such as the college parkingt, the future transit station,

AT A 1T OEAO POAI EA AOAAOR xEI 1 ETAOAAOGA OEA
Given the length of the pathway, it will be important to avoid sharp turns to create clear
sight linesalong the path Landscaping should be carefly selected to minimize locations to
hide, and lighting should avoid casting shadows on the pathwaWhile these factors are
difficult to measure explicitly, direct comparisons of each alternative provided sufficient

data for an evaluation.
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NATURAL ACCESS CONTROL (SAFETY)

Natural access control is a design concept that physically guides users through the project
space. Design elements are used to indicate the appropriate path and discourage
movement away from the designated path. Access control can takestform of physical or
psychological barriers.Examples of fysical barriers include fences or shrubs.
Psychological barriers can be created with paving treatments, lighting, or variations in
construction materials. Pathways should be direct and entrancedearly identifiable from
adjacent infrastructure. Opportunities for natural access controlwere compared between
alternatives.

MULTIMODAL CONGESTION (SAFETY)

Highly congested areas are defined as areas where a large number of users are expected to
collectin a relatively small space. The most common example of congestion is a busy
intersection. Areas that contain many users with a variety of transportation modes can

make navigation difficult and result in potential safety issues. The variety of traffic
movements at path access points for each alternative was compared.

TRAFFIC DISRUPTIONS (CONSTRUCTABILITY)

The impact of construction on traffic is an important metric to consider when evaluating an
alternative. Accordingly, construction methods of each alterative were compared to
determine which alternatives will likely have the greatest impact. Lane closure or3
mainlines, 5 express lanes, and adjacent surface streets were used for this comparison.
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5 Alignment Alternative Analysis

The alignments altenatives for this project were evaluated using a foustep process. The
steps included:

A Step 1 Optimize Connectivity
A Step 2 Define the Alignment
A Step 3 Refine the Approaches

A Step 4 Select Bridge Type
STEP |16 OPTIMIZE CONNECTIVITY

At the core of this project is the goal to provide nofmotorized access across-b that
facilitates connections béween employersand employees, studentsand college,
consumersand retail stores, and communitiesand neighborhoods.These connections lead
to opportunities for growth that current infrastructure is unable to provide. The objective

of the Stepl alignment analysis is to identify all access points within the project limits that
connect to existing or future infrastructure and determine which points best meet the goals
expressed in the purpose and need statement.

Developing Project Nodes

Existing and future pedestrian and bicycle infrastructure was examined to help identify
locations where access to the bridge would naturally integrate into the larger transportation
plan. Using documents such as the Seattle Bicycle Master Plan and the Northgate station
designdrawings helped to indicate locations where concentrations of nemotorized users
would naturally seek access to the bridge. Locations within the project boundaries that were
identified are called nodesNodes are connection points where a pedestrian or ciist
accesses the pathway dghe bridge from grade. The nodes identified are the street level
connections that link into existing predominant uses, pedestrian, bicycle, and transit
facilities.

Several nodes were identified on each side of the projedwo were identified on the west
side (W1 and W2) and three on the east side (E1, E#h)d E3). These are illustrated in
Figures5.1 and5.2 on the following pages.

WESTERN NODES

The dominant features on the western boundary of the project are the North Seattle
College and its adjacent open space, known as the Bartonwood Sanctuary. Anchoring the
northern most boundary of the west approach area is the University of Washington Medical
Center.
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Figure 5.8 West Approach Nodes
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Node W1 is located in the vicinity ofhe intersection of North 1039 Street and College Way
North. This location has an existing mass transit stop anis the termination point of a
proposed neighborhood greenway .In addition, King County Public Health has a facility just
north of the project area on North 105t Street.

The mainNorth Seattle Collegeeampus core is located on the southern edge of the
sanctuary and anchors Node W2. Node W2 is also the termination point obth 100t
Street, an established public street designated by the 2014 &#e Bicycle Master Plan as
the preferred neighborhoodgreenway in the Licton Springs righborhood. Additionally,
Node W2has the benefit of lyng near two mass transit stopsgonnecting to North100th
Street, which leadsto a signalized crossing at Auras Avenue North and proximity to the
college and its childcare center.

Both Nodes W1 and W2 border the Bartonwood Sanctuarg greenbelt containing
remnants of both historic and restored wetlands that feed the south brarcof Thornton
Creek and provideanimportant stormwater management function. A system of trails
wanders through the sanctuary and extensgsouth along the east side of campus, traveling
along the edge of-b to the south end of campusThe sanctuary is used by theallege as an
educational facility for multiple di sciplines and courses.

EASTERN NODES

There are many features onhie east boundary of the project, whiclis defined by a rapdly
maturing urban neighborhood. The neighborhood is buildingipon existing regional
commerce activities, anulti-modal transportation hub, and the development of higher
density residential areas.
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The Northgate Transit Center the Thornton Creek Cinemand other nearby developments
currently occupy the areaalong First Avenue NE between NortheadtO3r Street, Fifth

Avenue NE, and NortheastOOt" Street.

To the west ofFirst Avenue NE is &VSDOTFowned at-grade parking facility that is
surrounded by I-5 to the west,afreeway express ramp to the Northand theThornton
Creek watercourseand a proposed protectel bike laneto the East The parking lot is
currently occupied by Sound Transit as a staging area for construction of the adjacent light
rail station. To the north of Northeast103rd Street are the Northgate Mall andhe

Northgate Library and Community Ceter.

Figures.2i East Approach Nodes
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Three key connection options exist on the
east side. Node E1 is the norgrnmost
point and aligns with Northeast103rd
Street,which has been designated by the
Seattle Bicycle Master Plan as a shared
street and connects with a local
neighborhood greenway and tertiary
bicycle facilities. There is a restricted
signalized intersection atFirst AvenueNE

Node E2 § a midblock location between
Northeast 103 and Northeast 100th
streets and is in closest physical proximity
to the light rail station. There are no
existing sidewalks on the west side oFirst
AvenueNE nor signalized crossing at this
location.

Node E3 is the southernmost point and
aligns with Northeast 100t Street, which
will have a protected bike lane and will be
a primary bicycle facility leading to a

designated neighborhood greenway. Node Edsois near a signalized crossing &tirst

AvenueNE

West Node Evaluation

Evaluation Criteria

Thewest node anchors the west approactdefined as the pathway from either Node W1 or

Node W2 to thel-5 overcrossing.
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Criteria for evaluatingthe westnode consideredall of the points below.

CONNECTIVITY

How well does the approach connect tthe following?
A Licton Springs neighborhood

North Seattle College

Bicycle networks

> > >

Mass transit stops

>\

Pedestrianfacilities

VISUAL PRESENCE
What is the visibility from the following vantage points, as well as their wayfinding
options?

A Major transit locations

A Pedestrian routes

A Bicycleroutes

ENVIRONMENTAL SUSTAINABILITY

How would the approach be rated on the environrantal criterion below?
A Minimizing wetland impacts to the Bartonwood Sanctuary
A Enhancing cultural resources within the Bartonwood Sanctuary

SAFETY
Is safety maintained in the following areas?
A North Seattle College

A Major public areas

CONSTRUCTABILITY
How will the approach location affect constructability in these areas?
A Construction access

A Interruptions to traffic
A Duration

COST

How will the approach affect the bottom line in each area below?
A Right-of-way acquisition
A Maintenance and lifecycle costs
A Construction costs
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Screening Results
For screening purposes, the following scaleas used for each major component and
category of the project:

Screening Scale

Vv A\ a4 A AA

Very Unfavorable Unfavorable Neutral Favorable Very Favorable

Node W18 North 103" Street

CONNECTIVITY v

This alternative does not rate highly with regard to connectivity or geometryThere are no
existing bicycle facilitiesnor any recommended facilities for North 103rd Street on the west
side of F5. Accesscurrently occurs via he existing road systen. Pedestrian access also is
limited. North 103 Streetterminates along the side of a multunit residential building
with pedestrian-level garage parkingThere are no sidewalks orl03rd east of Meridian
Avenue North. Cars use thdorested south edge of Mrth 1034 as an informalangle-in
parking lot, thereby increasing the perception of a private drive area and lack of
pedestrian/cyclist visibility.

Connectivity to the college andBartonwood Sanctuarylikewise is limited and is alsoin
poor condition and not easily identifiable.The trails enter the foresed wetland portion of
the sancuary.

VISUAL PRESENCEv v

The character and feel bthe intersection of North 1034 Streetand Meridian Avenue North
are dominated by car and bus tansit along Meridian and multtstory residential buildings
flanking the north-side roadway.The multi-lane vehicular nature of Meridian Avaue
North to the north and College Way birth to the south represens a potential immediate
obstacle to approach accesfor the bridge user.

ENVIRONMENTAL SUSTAINABILITYv

Significant tree removal and habitat impactvould be required to construct the approach
from North 1034 Street.A large percentage of the forested wetland condition exists in the
northern two-thirds of the Bartonwood Sanctuary and would be adversely impacted.
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SAFETY v v

residential building combine to increase the feeling of vulnebility along this route. The
heavily forested southern edge of Mrth 1031 provides little natural surveillance and limits
alternate entry/exit rou tes available to bridge usersThe trails and approach would be
through the wooded portion of the sanctuaryraising issues of defensible space an
resulting in an impact on the ecological function of the sanctuary.

T s 0~ A 2 oax

CONSTRUCTABILITY v
The west approach alignment, associated with Node W1, is located through a series of
wetlands. Additionally, alignments crossing the highway from the north would createan

Az A N N ~N A 2 aoA

I AOOOOGAOGEIT T O1T 1101 =8 OEAx T £ Al AGEOOEIT C

COST v

Additional costs would be incurred from substantial trail improvements, wetland
mitigation, and any requirement to move the existing-b sign.

Node W28 North 100" Street
CONNECTIVITY A AR

This alternative allows m-location of the western approach with the North Seattle College
campus which will provide a broader array of pedestrian-oriented route options than the
other alternatives. The intersection at College Way drth and North 100t Streetis already
designed to accommodate the pedestin population of the collegeAccess to public transit
already servicing the college and the future planned Neighborhood Greenway alongrith
100t Street aidsin the integration of multi-modal activetransit. In addition, the 2014
Seattle BicycleMaster Planrecommends a Neighbrhood Greenway along NortHLOOth
Street,which provides easy access to the Licton Springs Neighborhood and a direct link to
the existing Fremont Aveiue North greenway.

VISUAL PRESENCE A

The property is an amenity to the school and surrounding neighborhoods in that it
provides natural open space, wildlife corridors, ecological connectivity, educational
opportunities, and visual complexity all associated wh a mature, forested wetland. As the
Northgate Neighborhood continues to densify to become a true urban village, the
importance of the open space that Bartonwood Sanctuary represents will undoubtedly
increase
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Figure5.3i West Approach

/N

ENVIRONMENTAL SUSTAINABILITYA

The Bartonwood Sanctuary is a unige opportunity for users to experiencea diverse
Northwest ecosystem.The area includes significant tree stands, native understory,
stormwater wetlands, and an opeRwater vernal pond? all contributing to a character
unique to the Puget Sound basin. This pattould be located outside wetland areaand in
areas of less vegetation plus icated near existing cultural resources in the sanctuary and
provides an ability to enhance awareness of these features.

SAFETY A A

The spatial organization of Bartonwood Sanctug? with two large clearings wrapped by
forest with an ascending topography results in a clarity of wayfinding. Limited removal of
blackberry bushesto increase generous mown connections will increase the sense of
identity and the safety of useThe close poximity of North Seattle College will increase the
number of people observing and using the bridge andill contribute to an increased
perception of safety and actual safetyProviding for the maximum integration of all
mobility options ensures that the lridge acts as a direct, safe, and comfortable active
transportation facility.
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CONSTRUCTABILITY A

This area offers the benefit of construction occurring outside existing wetland areas.
Additionally, the area is adjacent to an existing maintenance accessadh which would
facilitate movement of construction equipment and material.

COST A

This approach minimizes wetland mitigation costs and easily integrates the existing trail
system.

Summary of West Node Evaluation
The west approach screening results are sumanized in the chart below.Node W2 North
100t Street is the recommended alignment for the west approach.

Figure 5.8 Summary of West Node Evaluati

w1 W2
N 103rd St N 100th St

Connectivity v A A
Visual Presence v v A

Environmental

Sustainability V A
Safety v v A A

Constructaility v A

Cost v A

Screeiing Criteria
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East Node Evaluation

Evaluation Criteria

The eastnode anchors the east approacliefined as the pathway from either Node E2 or
Node B3 to the I-5 overcrossing. @teria for screening the east approach will consider all of
the points below.

CONNECTIVITY
How well does the approach connect tthe following?
A Maple Leafneighborhood

A SoundTransit Northlink Station
Bicycle networks/cycle track

> >

King County transit center
A Pedestrian facilities

VISUAL PRESENCE
What is the visibility from the following vantage points, as well as their wayfinding
options?

A Major transit locations

A Pedestrian routes

A Bicycleroutes

ENVIRONMENTAL SUSTAINABILITY
How well would the approach minimize wetland impacts to thelrhornton Creek?

SAFETY
Does the approach pvide safety in the following areas?

A Visibility from transit hub
A Visibility to surrounding motorized and non-motorized routes
A Safety of interaction between motorized and nommotorized users

CONSTRUCTABILITY
How will the approach location affect constructaility in these areas?

A Construction access
A Interruptions to traffic
A Duration

COST
How will the approach affect the bottom line in each area below?

A Right-of-way acquisition
A Maintenance and lifecycle costs

A Construction costs
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Node E18 NE 103" Street

CONNECTIVITY v

Node E1 provides access to the future City of Seattle ayd¢tack and the multiuse trail,
however, the access point is at a complex intersectiotnat involves surface traffic, a lgh
number of bus movementghrough the intersection due to proximity to the Northgate
Station, and the 15 off-ramp. The complexity and type of movements suggesthat this is
not the optimal location to introduce a significant new population of bicyclists.

Pedestrian sidewalks will be provided on the south, easand north side of the intersection
of Northeast103d. All are sized to meet the pedestrian regirements of the Sound Transit

light rail station. (Seethe notesin Appendix Aregarding bicycle movement, many of which
apply to pedestrian movements). The complexity and type of movements suggestthat this

is not the optimal location to introduce a significant new population of pedestrians.

VISUAL PRESENCE v

The larger neighborhood context is defined by the rapidly maturing urban village witlts
combination of retail, commercial, increased housingand the transit station, which is
immediately adjacent to the nodeand integrated with the large bus station.The sloped
grassland defining the edge of the freeway, the WDOT parking Jand the proposal for
improved wetland/creek conditions define the immediate node context.

In comparison with the western approach area, this is a busgoisy, complex urban
condition with additional pedestrian amenities proposed for the nar future. The northern
node immediately adjacentto the freeway offramp is the most experientially complex of
the three. The alignments associated with this node would require the relocation of an
existing interstate exit sign.

ENVIRONMENTAL SUSTAINABILITY '
E-1is located in a wetland area associatedith Thornton Creek.

SAFETY v v

The quality of user experience and safety is largely defined by the convergence of modes
and complexity of the intersection.While safety can be largely addressed, the quality of the
experience will be impacted by the volume afraffic and location of the node immediately
adjacent to thel-5 off-ramp.

Issues of defensible space and user safety will require attention to accommodatbat is a
relatively anonymous intersection candition in which people typically do not assume the
neAA O DOI OEAA OA U Agbing ahd sigriadewiltnéld) Bultidedosdation T T A
will never support natural public safety surveillance.
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CONSTRUCTABILITY v
The wetland area poses a problem in constructability of this approach.

cosT v v

This approad would incur costs from wetland mitigationand any requirement to move the
existing I-5 sign.

Node E20 Mid Parking Lot

CONNECTIVITY v v

Node E2 is locatd midpoint between Northeast103rd Street and Northeastl00t Street in
the centerof the WSDOT parkindot site. This location offers users the potential to go north
or south, where connections to existing and proposed bicyelinfrastructure are possible.

Direct accesdo the cycletrack proposed for First Avenue NEs not possible due to the
proposed Thomton Creek drainage improvementsA proposed sdewalk on the west side
of First Avenue NEwould provide for pedestrian movement afterpedestrians have left the
parking lot.

VISUAL PRESENCE v v ,

Thevisual presencefor. T AA %¢ EO OEA OdhindtingAhét thebridge ®p 8 ) 06 C
not immediately visible from Northeast 100" Street or Northeast 1039 Street.

ENVIRONMENTAL SUSTAINABILITY
This area avoids wetlands and hE.l neutral impact.

SAFETY v v

This approach would deposit users in the middle of a pking lot without being able to
cross First Avenue.

CONSTRUCTABILITY .
Constructability is neutral to all of the other alternatives on the east side.

COST .

This approach creates the longest connection from the ramp to the Northlink Transit
Station, which woud be more costly.
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Node E38 NE 100™ Street
CONNECTIVITY AR AA

Node E3 provides access to the future City of Seattle cycle track and the mube trail to
the north via the intersection of First Avenue NEand Northeast 100t Street as well as the
protected bike lane onNortheast 100t Street. The intersection of First Avenu&Eand
Northeast 100t Street is less complex without the freeway offamp and the reduced traffic
volume moving through the intersectian from the WDOT parking lotsThe potential for
conflicts with buses also is reduceddue to the location of the cycle track.

Some limited reconfiguration of the connection between the node and the intersection will
be required to provide for a safe transition at the southern end of the WDOT parkirgt

and may result in a limited loss of parkingA proposed sidewalk on the west side of-irst
Avenue NE would provide for pedestrian movement after pedestrians have left the
parking lot.

VISUAL PRESENCE A\ A

Similar to E-1, the larger neighborhoodhere is definedby the rapidly maturing urban
village. In comparison with the western approach area, this is a busgoisy, complex urban
areawith additional pedestrian amenities proposed for the nar future. However, d the
three options, E3 is the least impacted by #htraffic and freeway and therefore will be
perceived as the most desirable of the three locations.

ENVIRONMENTAL SUSTAINABILITY .
The east approach is confined within th&/SDOTparking lot; therefore, impacts to the First
Avenue watercourses and ThorntorCreek headwaters are avoided.

SAFETY A

The quality of the user experience and safety at the node will be defined by the
improvements integrated into the southern end of the VBDOT parking lot that support safe
pedestrian and bicycle movement and access the street grid.

The intersection ofFirst Avenue NEand Northeast 100t Streetis lesscomplex without the
freeway off-ramp and the reduced traffic volume moving through the intersectia from the
WSDOT parking lotsThe potential for conflicts with busesis also reduceddue to the
location of the cycle track.

Issues of defensible space and user safety will require attention to accommodate the nature
of a relatively anonymous cadition where people typically do not assume the need to

b O1 O&dshn thestreet8 Bhis can be accommodatewith good lighting and signage. Of
the three options, thishas the best potential to be a safe node throughout the day.
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CONSTRUCTABILITY .
Constructability is neutral in relation to all of the other alternatives on theeast side.

COST A

This approach creates theshortest connection from the ramp to the Northlink Station,
which would save costs.

Summary of East Node Evaluation
The east approach screening results are summarized in the chart beloMode E3
Northeast 100" Sreet is the recommended alignment for the east approach.

Figue 5.5 Summary of East Node Evaluation

Screeling | El E2 E3

Criteria NE 103rd St  Mid Parking Lot NE 100th St

Connectivity \ 4 A 4 A 4 A A
Visual Presence \ / VY A A

susanabiy |V 4 4
Safety VY vVY A
Constructability \ / r d
Cost \ A 4 A A
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STEP 116 DEFINING THE ALIGNMENT

The purpose of theStepll analysisis to define general alignment alternatives supported by
the Stepl analysis. Themeasuresfor the Stepll evaluation are to develop the alternatives
in more detail and then ealuate how each alternative fulfilledthe criteria identified in the
evaluation framework. The goals to narrow the broad list of alternatives to a selection of
no more than three to be considered for further refinement. The alternatives most
satisfying the criteria move on for further analysis.

Interstate 1-5 Zones

A key parameter for alignmentwasthe location of a foundationproposed for the
pedestrian/bicycle bridge that would land within 1-5 freeway property owned by WSDOT
and regulated byboth WSDOTand the FederaHighway Administration (FHWA).WSDOT
has definedthree possible zones located between the souttand northbound traffic lanes
of I-5 where bridge columns could be locatedSee Figures.6.)

The north zone is just south of the Northgate Wagnd First AvenueNE exit (Exit 173) and
is in close proximity to Northeast 1031 Street. The middle zone is bounded by the north
zone and the ramp for the 45 express lanesAs its namesuggeststhis zoneis located
midway between Northeast103' and Natheast 100t streets. The south zone is much
smaller than either the north or middle zones. It is located just south of the ramp for the
express lanes of-b in proximity to the alignment of Northeast 100t Street.

Figureb.6i Zonesfor Middle Pier
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Alignment Alternative Development
Based on theStepl analysis we know the alignment will begin at node W2 and terminate
at E3 The path will ramp the user up to the western abutment of the-b pedestrian/bicycle

bridge crossing. The bridge will span fronthe edge of the WSDOT ROW on the west and
meet with the east approach.

The east approach is defined as the ramp from the eastern end of the bridge to the access
node located at E2 or E3. Alignment alternatives generating from Nodes W2 are shown in

Figure5.7. Further refinementwill be required during the next phase to determine the east
approach during theSteplll analysis.

The alignment for the I5 overcrossing must travel through one of the three designated
zones. The alignment will connect the west aheast approaches.

Figures.7ii W2 Alignment Alternatives
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Alignment Alternative Evaluation
North Zone

CONNECTIVITY v

The topographic grade differences between northbound-b and the surrounding area are
less than those in the vicinity of the middle zoneso the height of possible bridge piers
would be shorter than the middle zoneAny structures crossing 5 anchored in the
northern zone will travel in front of the |-5 exit sign for Exit 173 and Exit 174. Hindering
the view of this existing sign does not llow drivers the required time to seeit while
traveling north on I-5, which violates sight distance requirements established by FHWA.

Figure 5.8Ramp Signagen 5 Northbound.

S e L] T————y
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NE 130th St
Roosevelt Way ,

11/a ML

VISUAL PRESENCEv

Legibility of the connection between the access points dfie path and the most visible
portions of the elevated structure is important for intuitively communicating the route to
potential users.A path that is accessed from 100 Streetbut crosses 15 near 1034 Street
does not translate intuitively for userssome distance away trying to access the structure.
Users will see the bridge at 108 and look for access points too fanorth.

ENVIRONMENTAL SUSTAINABILTIYv v

An alignment that travels from the North 5 zone to W2 would diagonally bisect the
Bartonwood Sanctuary, resulting in significant tree removal and habitat impact A large
percentage of the forested wetland condition exists in the northertwo-thirds of the
Bartonwood Sanctuary and would bedversely impacted.

SAFETY v v

The portion of the alignment throu gh the wooded sanctuaryraisesissues of defensible
space The heavily forestedroute provides few opportunities for natural surveillance along
the pathand limits alternate entry/exit rou tes available to bridge users.
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CONSTRUCTABILITY v

The resulting wedern portion of this alignment is located within the Bartonwood
Sanctuary, resulting in difficult construction conditions. Accessibility to this location would
be limited without significant clearing of tress in the vicinity. Additionally, there areno
convenient construction lay-down areas within the Bartonwood Sanctuary.

COST v

Additional costs would be incurred from substantial trail improvements, wetland
mitigation, and any requirement to relocate the existing-b sign.

Middle Zone
CONNECTIVITY A A

The topographic grade differences between northbound-b and the surrounding area are
greater than those in the vicinity of the north and south zones, so the height of possible
bridge piers would be taller than those in the other zoneshe pier location within 1-5
would result in two spans of roughly equal lengthproviding symmetry to the appearance
of the main spans.This alignment provides a clean and effective connection without any
conflicts with the WSDOT sign mentioned above.

VISUAL PRESENCE .

Legibility of the connection between the access points of the path and the most visible
portions of the elevated structure is important for intuitively communicating the route to
potential users.A path that is accessed from 100but crosses 5 further north does not
translate intuitively for users some distance away trying to access the structure.

ENVIRONMENTAL SUSTAINABILITY .

This alignment could be located outside wetland areas and in areas of less vegetation
reducing its impact to nearby wetlands in the Bartawood Sanctuary while still providing
the user the experience of travehg through a natural environment.

SAFETY .

The spatial organization of Bartonwood Sanctuary with two large clearings wrapped by
forest with an ascending topography results in a clarity of wayfinding. Limited removal of
blackberry bushesto increase generous mown connections will increase the sense of
identity and the safety of use. Althouglhis alignmentis close toNorth Seattle College
sightlines to and from the campus would be obstrcted by trees.
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CONSTRUCTABILITY .

This area offers the benefit of construction occurring outside existing wetland areas in the
Bartonwood Sanctuary, but access tthe site would still require maneuvering around
existing trees.The nearby maintenance aass road could function as a laylown area.
Construction of a pier within the 5 limits on this alignment could be staged entirely within
the grassy median with minimal impact to traffic.

COST .

This approach minimizes wetland mitigation costs and easily tegrates the existing trail
system, which eases cost by simplifying construction

South Zone

CONNECTIVITY A AA

The topographic grade differences between northbound-b and the surrounding area are
less than those in the vicinity of the middle zone, so theeight of possible bridge piers
would be shorter than the middle zone piersThe pier location would result in a longer
west span than the other alternativesThis alignment provides a clean and effective
connection without any conflicts with the WSDOT sig previously mentioned.

VISUAL PRESENCE A AA

Legibility of the connection between the access points of the path and the most visible
portions of the elevated structure is important for intuitively communicating the route to
potential users.An alignment thatboth functionally and visually serves as a noimotorized
continuation of 100t Streetintuitively translates as a clear wayfinding landmark.

ENVIRONMENTAL SUSTAINABILITY .

This alignment could be located outside wetland areas and in areas of less vegetation
reducing its impact to nearby wetlands in the Bartonwood Sanctuary while still providing
the user the experience of travehg through a natural environment. This alternative
provides the least impact to theBartonwood Sanctuary.

SAFETY AA

The spatial organkation of Bartonwood Sanctuary with two large clearings wrapped by
forest with an ascending topography results in a clarity of wayfinding. Limited removal of
blackberry bushesto increase generous mown connections will increase the sense of
identity and the safety of useThe close proximity of North Seattle College will increase the
number of people observing and using the bridge andill contribute to an increased
perception of safety and actual safetyProviding for the maximum integration of all

mobility options ensures that the bridge acts as a direct, safe, and comfortable active
transportation facility.
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CONSTRUCTABILITY .

This area offers the benefit of construction occurring outside existing wetland areas.
Additionally, the area is adjacent to an @sting maintenance access road, which would
facilitate movement of construction equipment and material.

COST .

This approach minimizes wetland mitigation costs and easily integrates the existing trail
system, which eases cost by simplifying construction.

Summary of Alignment Alternative Evaluation
The alignment evaluation results are summarized in the chart belovi.he south alignment
is recommended to move into Screeningteplll.

Figure5.9i Summary of Alignments Evaluation

Screeling Criteria North Middle

Connectivity \ / A A AA
Visual Presence vV AA

susmanity | VY 4
Safety VY A
Constructability \ / r
Cost V A

ALTERNATIVE DEVELOPMENT/SELECTIONG® Northgate Pedestrian and Bicycle Bridge 47



STEP Illi REFINING THE APPROACHES

With the preferred nodes identified and the 15 alignment selected, the purpose dbtep Il
is to develop and evaluate the west and east approaches that connect thérhe measures
for the Steplll analysisfurther develop the alternatives with additional detail and then
evaluatehow each refined alternativemeets the evaluation criteria. Theevaluation, along
with input from the design team and stakeholdersis used to determine the preferred
alternative for the project.

Since most of the key parameters for the projeatere already incorporated into the
alternatives during Stepl and Step 1l development phasesthe primary focus of this
analysisis to increase the detail of each alternativeThe portions of the project with the
least development in earlier phases were the east and west approachés approach refers
to the part of the pat that connects the access point to the main bridge span.

Several key parameters that influence the approaches are tiséarting and ending
elevationsand the maximum path slope of 5% to facilitate ADfequirements. As
mentioned during the Stepl bridge feasibility evaluation, this combination results in long
elevated approacheswhich hasimplicationsto connectivity, environmental sustainability,
and safety.

West Approach Alternatives

The west approach is bounded by College Way North to the west anf to the east. The
north and south boundaries are North103d Street and North100th Street respectively.
Within these boundaries is the Bartonwood Sanctuarya greenbelt containing more than 2
acres of mature, forested wetland.

The sanctuary provides educabnal and stormwater benefits and is a source of ecological
connectivity to the South Fork of Thornton Creek. The sanctuary has a trail system that
meanders through the property, providing an educational resource as well as a unique
opportunity for users to experience a diverse Northwest ecosystem. The combimna of
land form, forest, treesand mowed clearings create distincsite charactelistics as well as
distinct areaswithin the sanctuary. (Figure 5.10, next page.)

The quality of the experience creas a sense of being in a natural environment, separate
from the city. The lack of city and freeway views, coupled with bird sounds, contributes to
these characteristics.
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Figure5.1@i Site Conditions

A 5 ‘
PROTECT TREE GROVE AS
1 WE;[FLEA#DAN D SANCTUARY

Discreet open clearings in the forested landscape create a memorable and distinct sense of
place. The structural diversity and mix of species provide a variety of habitat opportunities.
Site topography defines edges and clearingfurther supporting the senseof place. The
topography can provide for ease of pedestrian access. Paths are being pushed to the south
to protect these areas.
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The western approach is the most southern alignment of the alternatives on thidorth
Seattle Collegeeampus andis aligned with 100t Street.Evaluationfocused on two
alternatives:

A North approach dternative? along the service dive (Figure 5.12)

A Southapproach dternative 2 along the insde of the trees bordering the service
drive (Figure 5.13)
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East Approach Alternatives

The east approach is more constricted than the west approach, in terms of available space
Careful ramp placement is required to meet the ADA compliance geometriagrfthis
approach. The boundaries for the east approach areblto the west, the 15 express lane
ramp to the north, the light rail station to the east, and NortiL 00t Street to the south.
Within these boundaries are a WSDOT embankment alongside th& horthbound lanes, a
WSDOT parking lot, First Avenue NE, and the King County Transit Center.

The topographic conditions and site constraints for the eastern approach present a
challenge for street level connections with the bridge. At each eastern node aligant
option, the bridge span terminates at approximately 40 feet above grade, requiring eithar
long ramp or elevator system to accommodate ADA access.

The ability to connect directly with the future light rail station at the mezzanine level
strengthensthe connectivity of the path, which will allow users access to the transit facility
or the public plaza below via the station's stairs and elevators. The project would be
designed as a stanealone facility but would provide the opportunity to connect direcly

with the station.

Figures.141 East Approach Alternatives

To meet ADA requirements, the
E - . ‘ E = | ramp with a 2% slope,
| ! . E ! S connectingthe middle I-5 zone
] | : to E3, must havea length of
j/om g ; _— i § e | approximately 730feet. To
=t Fants “wr | connect into the statbn and
H 'E e clear First Avenue NE, thramp
3 H 8 E at 3% will require a length of
gg ‘ 15 g & 100 feet. The general
= configuration of the ramp exits
: \@ s : \@3 S the user on the west side of the

WSDOT parking lot.

The ramp that connects to the southern-b crossing with a slope of 2% has a length of
approximately 800 feet.To connect into the station and clear First Avenue NE, a ramp at
3% will require a length of 75 feet. The general configuration of the ramp exits the user on
the west side of the WSDOT parking lot; however, a connection can be made to a protected
bike laneon Northeast100t! Street.

ALTERNATIVE DEVELOPMENT/SELECTIONS Northgate Pedestrian and Bicycle Bridge 51



An elevator is another alternative for bringing bridge users to the existing gradand can be
combined with a stairway. Issues to be resolved for the elevator option are its location
within the WSDOT property, the lifecycle cogs associate with longterm maintenance, and
safely getting users to existing pedestrian facilities.

An elevator? as noted above in the Node E2 locationis another alternative for bringing
bridge users to the existing grade and, again, can be combined walstairway. Issues to be
resolved for the elevator option are its location within the WSDOT property, the lifeycle
costs associate with longterm maintenance, and safely getting users to existing pedestrian
facilities.

West Approach Alternative Evaluation
Steplll screening will focus on the following criteria:
A Environmental Sustainability
A Safety
A Cost

For the screening process, the major components of the screening procegsre defined as
the west approach, east approacland I-5 overcrossing.Screeningcriteria considered the
points below for both the W2 North and W2 Souttapproachoptions, individually
weighing:

ENVIRONMENTAL SUSTAINABILITY
How does this option affect the following?
A Surrounding wetlands

A Bartonwood Sanctuary
A Impact on nearby vegetation
SAFETY
How do the following safety factors weigh into each option?
A Visibility
A Inclusion of lighting, sighageand emergency phones

COST
Is one option more expensive than the other?
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West Approach Northern Ramp

Figure5.1% W2 North Option Aerial #1
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Figure5.17i W2 North Option With Features Identified
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SOUTH ALIGNMENT

ENVIRONMENTAL SUSTAINABILITY v

This option impacts the south end of central wetlané1, due to walk development,
pedestrian lighting, signage, and so off.here al® is potential impact on the east wetland
of #4 and #6, due to construction and column placementThis option offers the potential
of increasing public use of Bartonwood Sanctuary with potential implications for habitat
function. There also is a potentisimpact on the drainage ditch and wetland #5, directlyto
the south of the approach alignment.

SAFETY A

Safety here igdefined usingCPTEDcriteria. In this option, the approach has limited
visibility: half of the western side of theapproach can be senfrom the north parking lot;
the eastern side is behind the tredine and is blocked from the parking lot view. However,
the entire length of the approach is aligned with 100 Street, allowing for visibility down
its length. The level of safety can be imeased with the inclusion of lighting, signageand
emergency phones.

COSsT .

There is no appreciable difference between options.
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West Approach Southern Ramp

Figure5.18fi W2 South Option Aerial #1
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ENVIRONMENTAL SUSTAINABILITY A

This option likewise impacts the south end of central wetland#1, due to walk development,
pedestrian lighting, signage, and so ommpacts are reduced to the Bartonwood Sanctuary
and to wetland #5, due to the location of the trail south of té tree line.

SAFETY A A

The entire length of the approach can be seen from both the north and northeast parking
lots, allowing for increased visibility. The nearby Arts and Sciences Building, part of the
North Seattle Collegecampus,also has a view of thisapproach. The dcation ofthe
approach to the south of the treed ditch increases eyes on the approach arldqes the
structure within the college context.

There is an @portunity for astair connection midway alongthe approachto increase
departure routes. The western half of this approach is aligned with 100Street, allowing
for visibility of this section. The level of safety can be increased with the inclusion of
lighting, signage and emergency phones.

COST .

There is noappreciable difference betweeroptions.

Figure5.2@ W2 South Option with Features Identified
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Summary of West Approach Evaluation
The west approach screening results & summarized in the chart below Thewest
approach southern mmpis the preferred alternative.

Figure 5.2 Summarypf West ApproadBvaluation
West Approach West Approach

Screening Criteria

Northern Ramp Southern Ramp

Environmental
Sustainability

Safety

Cost
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East Approach Alternative Evaluation Criteria

The eastern approach was defined in th8tepll screening process. It is assumed to be
contained within the area of the north half othe WSDOT parking lot. In this alternative he
pedestrian rampwould touch down and userswould exit aligned with 100t Street or the
mezzanine level of the proposed gjht rail station.

Screening criteria (as defined in theStepll screening) considered the points below:

ENVIRONMENTAL SUSTAINABILITY
How does this option affecthe surrounding area?
A First Avenue watercourses

A Thornton Creek headwaters

SAFETY

How safe isthis approach when it comes to the following?
A Visibility
A Inclusion of lighting, signageand emergency phones

COST
How expensive is this approach?

East Approach Alternatived Ramp on Southern Alignment

ENVIRONMENTAL SUSTAINABILITYA A
The east approach renp is confined within the WSDOT parking lot; therefore, impacts to
the First Avenue watercourses and Thornton Creek headwaters are avoided.

SAFETY AA AA

Safety here is defined using Crime Prevention through Environmental Design (CPTED)
criteria. In this option, the approach has visibility from a wide variety of angles, including
the parking lot, the 100" Street corridor, and the light rail station.

The alternative also allows for a path that meets ADA requirements to land at the desired
node and provides a sharstation connector spur. The spur into the station allows users to
cross First Avenue NE without crossing agrade through traffic at the 100" Street
intersection.

cosT AA

Costs are mitigated by the selection of this alternative in a variety of ways. Firthjs
alignment provides the shortest connection into the mezzanine level of the light rail
station. Second, the amount of structure required for the ramp is minimized by utilizing the
northbound I-5 embankment.

58 ALTERNATIVE DEVELOPMENT/SELECTIONO Northgate Pedestrian and Bicycle Bridge



East Approach Alternatived Using an Elevator

ENVIRONMENTAL SUSTAINABILITY Ak A

The impact to wetlands for this alternative is minimal because the elevator would end the
path west of the parking lot without reaching the wetland area on the east side of the
parking lot.

SAFETY .

Users of an elevator a& confined to the elevator cab and specific entry and exit points
controlled by a mechanical door. This can create situations that may be less safe than an
open ramp. Safety can be improved with features such as glass, walled cabs that allow
users to seemdividuals within the elevator or approaching the elevator.

COST .

Initial installation would be less than the other alternatives; however, longerm
maintenance of a 46foot tall elevator would likely offset the initial savings in construction
cost.
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Summary of East Approach Evaluation
The east approach screening results are summarized in the charts belolihe east ramp on

the southern dignment is the preferred approach.

Figure 5.22 Summary oEastApproactEvaluation
East Ramp on| East Aproach

Screering Criteria Southern Using an
Alignment Elevator

Environmenal AA AA

Sustainability

Safety AA
Cost A
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6 Bridge Alternative Analysis

INTRODUCTION

The purpose ofthe Bridge Alternative Analysisis to developabroad range ofbridge
alternatives on the preferred alignment and evaluatehem based on the project goals to
identify the preferred alternative. The first step in the screening process will be identifying
the feasible bridge types based on the geometric constraints of the projedthe remaining
alternatives will be developed further and evaluated based on the evaluation criteria.

GENERAL BRIDGE TYPES

Key to establishingthe bridge typeis length of spanWith the alignment alternatives as
previously described, the next step in selectinghe bridge type is to define the span length
by determining possible foundation locations along the alternative alignmentgSee Figure
6.1.) For the main bridge spanning 45, the possible foundation locations are defined by the
alignment intersection with the WSDOT ROW along the western side, the zones defined by
WSDOT in the center of-b, and thelocation of NodeES3.

Figure6.1ii Alignment Profile Ovebl

This createsthe ability to construct a two-span bridge with spans in the range of 200 feet
for a total bridge length in the range of 400 feetStructural types that are commonly used
for conventional site conditions with spans in the 20Gfoot range like the Northgate
Pedestrianand Bicycle Bridge, include steel and concrete box girders, steel platergiers,
and steel trusses.

For sites with special conditions and aesthetic considerations, structuréypes also include
cable-stay, suspension, and arch bridge®f the possible bridge types, reinforced concrete
girder and reinforced concrete box bridgesA OAT 8 0 EAAOEAI A AAAAOOA OEA

AAPAAE]I EOEAO OEAO AT160 I AOGAE OEA OANOEOAI AT O
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Figure6.2fi Structural Type/Span Capability

Structural Type Span Capability

Reinforced concrete girder < 60 feet
Reinforced concrete box < 120 feet
Prestressed girder < 200 feet
Posttensioned lgirder < 250 feet
Steel girder < 400 feet
Arch < 500 feet
Posttensioned concrete box < 700 feet
Truss < 1,200feet
Cablestayed < 1,200 feet
Suspension < 5,000 feet

I-5 OVERCROSSING

The 5 overcrossing connects the western nodes with the eastern nodes over the
interstate. A key consideration for screening bridge types is depth of the bridge
superstructure. The allowable superstructure depth for the bridge is set by the distance
between the bridge profile for the walking surface and the required vertical clearance
below the bridge.

Key vertical clearances below the bridge arthe following:

Figure6.3 Vertical Clearance

Area Vertical Clearance

Interstate 5 17 feet, 6 inches
First Avenue NE 16 feet, 6 inches
Sidewalks near Transit Station 8 feet
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Typical box girder and plate girder bridgeshave challenges because they require
superstructure depthsin the range of 8 to 10 feetThe structural depth directly impacts
approach length. For every foot of deptfthere is a required 50foot length of ramp when
the slope is defined by a 2% grade. Consequently, truss, arahd cablestay bridges have
shorter ramp lengths because of their shallower depts when compared to girder type
bridges. The structural depth required for various typesof bridges is shown in Figure .

Figure6.4i Structural DeptRer Bridge Type
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Figure6.51 ADA Ramp Lengths
ADA Ramp Length*

Structural

Structural Type Depth East West Travel Time **
Girder bridge 8-10 feet 1,225 feet 1,175 feet 10.5 minutes
Arch bridge 2.5-3.5 feet 900 feet 850 feet 8 minutes
Tube/Truss bridge | 2.5-3.5 feet 900 feet 850 feet 8 minutes
Cablestay bridge 2.5-3.5 feet 900 feet 850 feet 8 minutes
Suspension bridge | 2.5-3.5 feet 900 feet 850 feet 8 minutes
* Approximate length of ramps using 2% slopeLength may vary based on final alignment.
** Travel time based on pedestrian speed of 3 mph; includes 400 feet of main bridge span length

Given these considerations, the bridge typeselected for further developmentwill be cable-
stay, arch, andube/ truss bridges.
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I-5 Overcrossing Evaluation

The criteria usedfor screening the 5 overcrossing are listed below.

CONNECTIVITY/GEOMETRY
How well does each bridge type do the following?
A Minimize structural depth

A Minimize approach length

VISUAL PRESENCE
How well does each bridge type minimize distractions for thse traveling on +5?

ENVIRONMENTAL SUSTAINABILITY
How would the bridge type be rated on the environmental criteria below?
A Minimize foundation impacts to wetlands

A Minimize light-shedding into neighborhoods and onto-567?

SAFETY
Does the bridge maintain sadty in the following areas?
A Maximize sight distance along the length of the bridge?

A Provide barriers from noise and wind over 15

CONSTRUCTABILITY
How will the bridge type affect constructability in these areas?
A Minimize interruptions to traffic

A Minimize construction duration

COST
Is the bridge within the allotted budget?

Cable-Stay Bridge Alternative

CONNECTIVITY A
Cablestay bridges have a thin superstructure depth, minimizing approach lengths.

VISUAL PRESENCE v
In meetings with WSDOT, officials voicedoncerns about visual distractions of a cablstay
bridge to those traveling along 15.

ENVIRONMENTAL SUSTAINABILITY At
Cablestays have smaller foundation areas at the bridge abutments, minimizing structure
that would be in the locations of existing wetlang.
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Figure6.6fi CableStay Bridge Example

The cableOOAUG O T DAT OOOOAOOOA DPOI OEAAO OEOEAEI EOU
CONSTRUCTABILITY v

Alarge foundation would be located in the median of-b, which would create challenges in
constructability due to interstate access. Additionally, the balanced cantilever construction

of cablestay bridge would require more interruptions to traffic on I-5.

COST A

This option is within published budget ranges.

Arch Bridge

CONNECTIVITY A
Arch bridges have a thin structiral depth, minimizing approach lengths.

VISUAL PRESENCE A
From the WSDOT perspective as voiced in coordination meetings, this bridiyge offers
minimal visual distraction for motorists.

ENVIRONMENTAL SUSTAINABILITY .
This bridge type has slightly larger faindations than the cablestay, which could possibly be
near wetlands.

ALTERNATIVE DEVELOPMENT/SELECTION® Northgate Pedestrian and Bicycle Bridge 65



Figure6.7f Arch Bridge Example

CONSTRUCTABILITY A
The bridge is capable of being delivered to the site ialge pieces.

COST .

This option is within published budget ranges.

Tube/Truss Bridges

CONNECTIVITY A
The integration of a throw barrier into the structural system could create an integrated
barrier to noise and wind over 5.

VISUAL PRESENCE A
From the WSDOT perspective in coordination meetings, this bridge provides minimal visual
distraction for motorists.

ENVIRONMENTAL SUSTAINABILITY A
Internal lighting is able to be contained within this particular structure, minimizing light-
shedding into nearby neighbohoods and onto I5.
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Figure6.8fi Tube/Truss Bridgexample

—— —~— ———
gy ’

- "

SVeITL

SAFETY A A

With this bridge type, an integrated barrier could be created to minimize noise and wind
over I-5.

CONSTRUCTABILITY A A

This bridge is capable of being delivered to the site in largegies and then assembled and
lifted into place.

COST .

This option is within published budget ranges.
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Summary of Bridge Type Screening

The bridge type screening results are summarized in the chart belowhe arch and
tube/truss were recommended to be furtherdeveloped so aost estimatecould be
completed.

Figure 6.8 Summary of Bridge Type Screening

Screeing Criteria Cablestay  Arch Tube

A

A

A
AA

AA
a

Connectivity

Visual Presence

Environmenal
Sustainability

Safety

Constructability

Cost

H 4 )
H) b N
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Comparing Tube/Truss and Arch Bridge Types

The I-5 overcrossing locationwas driven by the location of the western and eastern
approaches & well asby the acceptable foundation locations provided by WSDOT. Thé& |
overcrossing alignment ras been set by thé&tepll screening and will be either aube/truss
or anarch bridge type.

Screening criteria consideed the points below for both thetube/truss and arch options,
individually weighing:
ENVIRONMENTAL SUSTAINABILITY
7EAO0 EO Omfactid defdlgning?d E
A Containment of lighting
SAFETY

Does the bridge offer the following?
A Protection from highway below

A Awareness of users on the bridge

COST
Is one option more expensive than the other?

Figure 6.1® Tube Bridgénterior
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Tube/Truss Bridge
Figure6.1% TubéTrussBridgeExterior

ENVIRONMENTAL SUSTAINABILITY A

The tube/truss structure has three sides above the walking surfageroviding additional
structure to accommodate and containlighting from filtering onto the highway or into
surrounding neighborhoods.

SAFETY AA

The throw barrier and railings can be integrated directly into the structure With the truss
structure surrounding the user, there is a perception of safetyand protection from the
highway below.

Given the distance a user mudtavel once committed to crossing the interstate, it is

Ei BT OOAT O &£ O OEA OOGAO O1 mAAI OAZEA8 |/ 1TA xAU
the noise of the highway below to allow users to hear activity around them on the bridge.
Thetube/truss structure has the potential to incorporate acoustic barriers around the

pathway.

cosT AA

Items providing potential cost savings for theube/truss style structure are the ability to
prefabricate large pieces of the structure and instalthem with less disruption to I-5 as well
asthe potential to integrate overhead weather protection, railingsand throw barriers
within the structure.

Arch Bridge
Figure6.121 Arch Bridge Exterior

ENVIRONMENTAL SUSTAINABILITY .
The arch structure is more open above the walkingurface, providing fewer opportunities
to accommodate and containlighting from filtering onto the highway or into surrounding
neighborhoods without adding additional structure.
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SAFETY .

With the openness of thestructure surrounding the user, there is less of aperception of
safetyand protection from the highway below.

Given the distance a user must travel once committed to crossing the interstate, it is

Ei BT OOAT O &£ O OEA OOAO Oi mEAAI OAEA8 /1T A xAU
the noise of the highway below to allow users to hear activity on the bridge. Trapenness

of the archstructure haslesspotential to incorporate acoustic barriers around the

pathway.

COSsT .

Items providing potential cost savings for thearch style structure, @mpared to the
tube/truss, include the reduced surface area of the structure requiring maintenance.

Figure613 Arch Bridge Interidkendering
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Summary of Tube/Truss and Arch Bridge Screening
The tube/truss and arch bridge type screening results are irhe chart below. The preferred

and selected bridge type is the tube/truss bridge.

Figure 6.1@ Summary of Tube/Truss and Arch Bridge Screening

Screeing Criteria Tube Arch
Environmenal
Sustainability A .

Safety A r
Cost A r
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7 Conclusions

SELECTIONS

The selectionsfor the Northgate Pedestrian and BicycleBridge are:

A West Approachd W2 South

A East Approach? 100t Street Alignment

A Bridge Type » Tube/Truss Bridge
These selectionsachieved the purpose and need of connectingommunities,
neighborhoods, busineses and schools in the Northgate aregroviding a safe crossing

across I5; and offering the least impact to the nearby Bartonwood Sanctuary, trail system,
and surrounding environment on the west and Thornton Creek on the east.

Selected West Approach

Thewest approach alignment is W2 South. Nvas selectedover W2 North because ialigns
with a neighborhood greenway, has less environmental impact, ans safer.The slight
variation of cost is offset by the improved safety of the location.

Figure 7.8 WestApproach Screening

W2 W2
North South

Environment
Sustainability A A A
Safety A A A
Cost A .

Selected East Approach

The boundaries for the east approach are5 to the west, the 15 express lane rampand
103rd Street to the north, the light rail station to the east, and North 100 Street to the
south. Within these boundaries are a WSDOT embankment alongside the morthbound
lanes, a WSDOT parking lot, First AveniNdE, and the King County Transit Center.

Screeling Criteria

Selectedis the 100" Street alignment because it creates an efficient connection to the
proposed light rail station, provides a ramp that is completely contained within the
northern half of the WSDOT parking lgtand aligns with 100t Street, providing clear
visibility.
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Figure An EastApproach Screening

East Ramp on East Aproach

Screeiing Criteria Southern Using an
Alignment Elevator

Connectivity A A

Visual Presence

Environmenal
Sustainability

Safety

A A
_

Constructability

>
-»-P-

Cost

Selected Bridge Type

The bridge type selected is a tube/truss bridgerhis bridge was preferred because it offers
minimal visual distraction for motorists; could contain internal lighting to minimize light
shedding into nearby neidgiborhoods and ontol-5; offers a safety perception of being
protected from the highway below; has the potential to integrate overhead weather
protection, railings, and throw barriers; could accommodate an acoustic barrier for users;
and could be prefabricated to facilitateminimal site disruption.

Figure 50 BridgeTypeScreening

Screening Criteria Tube

Environmenal
Sustainability A
Safety A

Cost A
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Appendix A

Alta Planning & Design: Best Practices

PURPOSE OF THIS APPENDIX

Once the new Northgate light rail station is open, a fast, reliable and higjuality transit

option will be available to residents and workers in north Seattle. Providingafe and direct

access to the new station is important to maximize the potential ridership of the new

transit line. A high-quality bridge across 5 not only will provide access to the new station

but alsowill improve neighborhood connectivity in north Sattle. The Seattle Bicycle

Master Plan Ubdate identifies the Northgate Pedestrian and BicyclerRlge as an important

ITETE ET OEA OAIl ACAO AT A AAEI EOEAOO0 AEOUxEAA
for residents to consider active transportaton trips as an option in their daily activities:

shopping, commuting to work, accessing transit, and kids walking/bicycling to school.

The City has a unique opportunity to enhance the number of bicycling and walking trips in
the area by constructing a newbridge that will provide a safe crossing of-6 and increase
access to new transit facilities. This summary of best practices in bicycle and pedestrian
bridge design will provide design guidance for providing highguality user experience.

ACTIVE TRANSPORTATION

Active transportation is commonly defined as normotorized or human-powered
transportation. Under this broad umbrella, active transportation includes active travelers
such as walkers and runners, wheelchair users, cyclists-iime skaters, and usersof other
wheeled implements. Active travel facilities should consider the needs of a broad range of
users, whether fast or slow, young or old.

ACTIVE TRAVELERS

011 ACAO AT A AAEI EOEAOGG EO A COEAEI C OEAI A E
Seatle Pedestrian Planand the Seattle Transit Master Plan. It emphasizes planning,

designing, and building active transportation facilities that are accessible to a broad range

of people.Active transportation facilities should be designed to accommodate &full range

of users, from ambling pedestrians to inline skaters and commuter cyclists pulling cargo

OOAEI AOO AT A OET OI A AA AAAAOOEAI A O1 OAI 1l ACcCA
Awide variety of active travelers are anticipated to use the NorthgatPedestrian and

Bicycle Bridge. The facility must accommodate the largest and fastest vehicle balso must

consider the potential interaction of such users with thosevho are vulnerable or are
traveling more slowly.
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For this reason, thismemorandum considers the needs of ayclist pulling a trailer as an
example of the largest and fastest design vehicle as well as the interaction of sachser

with pedestrians and other active travel users.

FigureA.1i Typical Dimensions andh&acteristics of Active Transportation Groups

Eye Level

—._._’ )

46"-510"
(1.3m-1.7m)

Shoulders
110" (0.5 m)

Walking
2'6"(0.75 m)

Preferred Operating Space
5'(1.5m)

Eye Level
46"-510"
(1.3m-1.7m)

Shoulders
110" (0.5 m)

Sweep Width
43'(1.3m)

Preferred Operating Space
5'(1.5m)

Walkers:

A Speed of travel: 13 mph

Need wide areas for walking in

groups

A Are comfortable walking on
sidewalks and multiuse paths that
are gradeseparated from vehicle
traffic and faster active travelers

> >

Runners:
A Speed of travel: 39 mph
A Are comfortablerunning on
sidewalks but prefer smooth
paths with consistent lighting
and non-slip surfaces that are

grade-separated from vehicle
traffic

A Faster, more confident runners
may prefer to share space with
cyclists during periods of high
pedestrian traffic
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Wheelchair Users:
A Non-motorized speed of travel: up to 6 mph

A Motorized speed of travel: up to 8 mph with average speed of8mph

A Are comfortable operating on sidewalks and multuse paths that are grade
separated from vehicular traffic and faster active traels

In-line Skaters:
A Speed of travel: 330 mph

A Prefer off-street paths with adequate
horizontal maneuvering space

A Require consistent lighting and
smooth surfaces, especially at
transitions (such as control joints)

A May prefer to use the pedestrian pdt
during slow ascents, transferring to the
bikeway on faster descents or during
times of high-pedestrian traffic
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