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Dear Seattle,

| am pleased to share the SDOT 2020 Transportation Asset Status and Condition Repart: with

In my short time in Seattle, | have seen4irahd how vibrant this growing community is. As more people
move to the city, there is higher demand on our transportation infrastructure. As stewards of the public right
of-way, we have an obligation iavest in, maintain, and preserve our transportation asdike bridges,

roads, stairways, sidewalks, and much more. It is through our commitment to stewardship shatev®
prioritize our investments so that they return the greatest transponatienefits back to our community.

Prior to my arrival at SDOT, our teams spent countless hours on this report as part of a comprehensive asset
management plan. | am proud of our asset management work, because it is focused on making the right
investment in the right asset, at the right time, within available resources, to ensure our infrastructure stands
the test of time.

Across the country, funding for asset maintenance has not kept up with aging infrastructure and growing asset
inventories. Seattle is no exception. Importantly, this report comes as the department is developing a new plan
to fund our future transportation systemqone that is responsive to our needs and what we have heard from

you during conversations about them&eattle Transportation Plan. We have heard voices agreeing with the
need for comprehensive asset management alongside a desire to build new infrastructure that will take us
safely, sustainably, wherever we need to go.

Today presents a unigue opportunityith the publication of this report and the development of a future
funding plan, we can find a wayogether, as One Seatttgto sustainably fund necessary maintenance
activities, proactive preservation strategies, and critical infrastructure reptatenin doing so, we can

ensure that we are taking care of our assets for current and future generations and at the lowest practicable
cost.

Thank you.
Greg Spotts
SDOT Director

*Note: In general, SDOT has developed Asset Status and ConditionéReppftge years, with some exceptions. This

report contains data from 2020 that has been shared publicly in other materials to inform transportation investments. It is
being published in its entirety in February 2023. Our latest report, conducted ic&0b®& found on our website by

accessing the following link015 SDOT Transportation Asset Status and Condition Répatticipate that our next

Asset Status and Condition Report will be published in 2026.

700 Fifth Avenue, Suig800 | PO B084996| Seatle, WA 98124996 | 206-684-ROAD (7623) seattle.gov/transportation


https://www.seattle.gov/documents/Departments/SDOT/About/SDOT2015SCReportFinal12-7-2015.pdf
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I-EXECUSUMMARY

The Seattle Department of Transportation (SDOT) is pleased to provide the 2020 Transportation Asset Status &
Condition Report as a continuation of its commitmerntransportationasset managemerff AM) TAMfocuses
onimprovingbusiness processésat sypport resource allocatiodecisions so that we camanag our

transportation infrastructure asseis a costeffective and efficientnanner. The goal of TAM te make

strategic decisionased upon qualitgsset data anthformation This approach achies the best performance
results for the preservation, improvement, and operationwfassets givefimited and constrainedesources

Seattle ione of the fastest growing large cities in the United States and the demands on our transportation
systemhaveincreaseddramatically in recent year3.his growth highlights the need to addresg @f our more
significant challengebalanéngthe amount of future spending to fund the construction of new ageets

increase existing transportation servipgith an assemanagemenbasedapproach that emphasizéise
maintenance and preservation afir existing assetsThe regiorhas historicdy experienced peaks of new
infrastructure construction during building booms and many of thssets consticted in the20™ centuryare
reaching the end of their useful liveBhroughout the life of our assets, we can extend and optimize service lives
by making smaller strategic investments through proactisimtenance preservation, andehabilitation

activities. This approach is one example oftveworkg A G KAy G KS O2yaidNrAyita 27F GK
resourcedo maintain or improvénfrastucture conditionsvhile increasingransportationsustainability and
equityfor both current and future generations.

Over96% or $27.6billion, of our overall asset replacement val$28.6 billionis distributed amongevenhigh
valueassetsas shown in Table 1fdund at theend of this summaryThese assets agreaway street walls,
bridges, retaining walls, traffic sighal assemblies, arterial pavementartedial pavements, and sidewalks.
Table 1.Jalsoprovides an itemized breakdowaf the high valueasses' replacement costs, quantities,
conditions, current valg and dategualities Theremainingassets are shown ifable 1.2vhich has been
expanceedto include all 48 assets that we are responsible for maintaining and presgreiq@ng them into the
following 11 different asset classes:

Parking Payment Devices Urban Forest

Pavement System

1 Bicycle & Pedestrian System 1 Real Property

1 Bridges & Other Roadway Structures 1 Signs

9 Channelization 1 Traffic & Safety Structures & Devices
1 Intelligent Transportation System 1 Transit

1 1

1

There areseverall | & & S éhanpés i##8£2020 Status & Conitih Report edition Bicycle facilities, railroad
crossings, and radio towesse new assets in this reportn addition, the transit asset class has been modified to
reflectthe certification obur first Transit Asset Management P(2618). Finally, Bietooth readersvere
removedsince wenow receivethis dataas a service.

To facilitate the efficient and effective management of each assdbavedesignateckither anindividual as the
asset ownef expert, asset maintainer, and asset dataintaineror a group that provideassetmaintenance or
development through capital projectsTeam members resolve issues in a collaborative manner, managing an
asset through the planning, design, construction, and maintenance life cycle Stagesport outlines our

2020 Status & Condition Report P@axecutive Summari



governance and program management structure to keep our assets in the best condition possible given our finite
resources.We haveestablished a steering committéieat includesAsset & Performance Management team
members, Division Diremts, and the SDOT Executive Leadership Team to act as the governing body to
implement, grow, and support asset management within the department.

We formally update this report every three to five years and consider it a living document designed targuide o
implementation and improvement of asset management practiasce 2015 he replacement value ajur
assetdhas increase@8.6 billion, with the largest increase ($8ition) coming from the bicycle and pedestrian
asset class, followed by the brgdgand structures asset class ($3lkon). In addition toincludingnew asset

types and updated quantitidmiilt bypublic and privateonstruction projectsweincreasel our dataqualityby
performingasset condition assessmeiaisd adjustingthe asset valuedue toinflation andconstruction cost
increases.The amount of investment needed to maintain and preserve our assaifues tancrease faster

than our financial resources.

The chart to thévottom right of Table 1.1 compares the total replacement cost percentages of the three highest
value asset classes to all other asset class valiese asset types traditionally also have longer service lives,
represent higher risk, and involve prevatinte maintenance and preservation strategies to optimize their

lifecycles. The chart to the bottom left of Table 1.1 shows the change in data confidence since the 2015 report in
terms of asset value. The biggest jump in the high data confidence cdtegonyarily due to increased asset
information on the sidewalk system, which also explains the higher replacement valuation for this asset type.
Asidefrom the updated asset informatigrthe region haslsoexperienced significant inflation andnstrudion

cost increasesausing the valuations to increase.

Knowing whatissetsve have is a keystone for being able to effectivlige care of what we have This report
provides information regarding our current asset inventory, including a desciapiiocondition ofhoseassets
which we avn, operate jnspect,and/or maintain.This report serves as a critical communication document that:

V Providestechnical information abouwdur assetghat will serve as a useful reference é@mmunicating
consistent asset information to the publior assistinglepartment staff when making decisioaad for
effectivelyand efficientlynanagingur limited resources;

V Discusses the enterprise systemlgwe employ inour asset and work management effoetong with
data qualityand confidence within those systems

V Servaas a gap analydis identify stepgor usto take to increaseur assetmanagement maturityand

V  Supports budgeting and capitahfling decisions by gathering asset funding requiremameswill use
our insights tadevelop aetter understandng ofthe preservation needs and programmatic funding
levels necessary to meet desirggtvice levelsThis knowledge Wibe used tguidediscussions
centered on the implementation @ksetpreservation strategiethat inform¥ dzii dzZNBE & S N&R Q 0 dzF
transportaion capital project investments.

Section f this report provides an overviewadir core mission and values along wath introduction tcour

key asset management objectives, policies, funding resources, performance managsingmiernance
approachcoupledwith definitionson the technical terms used throughout this repdfiur11 asset classes are
covered in Sections 3 through.1Bchsection opeswith a table and a summary that identifies the assets
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within eachasset class. After the asset class summary, each agsetists owrsubsection thaincludes a brief
description, inventory count, data confidence level, replacemengyaieful life, and anticipated annual

growth. Depending on the complexity, quantity, and available asset information each subsection may include a
descriptionoburY Ay i Syl yOS I LILINRI OKEZ FyGAOALNl GSR f-termS Oé Of ¢
financial needs.

Section 14rovides a summanyf theNB LJ2 NIi Q& {1 Se& G 1 S improdvement sfr&kegidatimigt A y S &
with animplementation timelinen alignment with current expectations and guidands.resources allowe

will prioritizethese improvements to enhance our strategic decisi@king by integrating them into our current
business processe3he most notable of these actionable improvements are:

V Promote proactive asset management by documenmtiagitenance costandidentifying opportunities
for optimizing asset maintenance strategies to reduce risk and lifecycle costs while extending service life.
Researchreating standard operating procedures for cost accounting to track maintenance activities
against individualssets.

V Identify and plan for maintenance funds to support new and existing assets. A critical, primary gap is
adequately funding maintenance and preservation activitiescaifenake progress to close this gap
throughthe developnent ofstandard estimads correlated with project scopehich can be used to
securenew funding for asset maintenancé&his willensure that assets achieve their desired service life
and prevent nely createdassets from adding tour asset maintenance backlog.

V Improveasset déa maintenancendincrea interdivisional coordinatiowhile modernizing project
related asset onboardin@y creating a centralized, adequately staffed asset data management group
we canincrease the efficiency ohboardng, retiring, andmodifyingassets irour Infor and GIS
databasswhile improvingour ability to manage and coordinate dachnology improvementwith our
partners inthe Seattle Information Technology Department

Ourvision forSeattle isa thriving, equitable community powered égpendable transportationln part, this
meanswe optimizeasset maintenance strategies, at the lowest practicable cost, for current and future
generations. This report serves as a transparent and publicly available reference guide for our stakeholders
review the current inventories, descriptions, and conditioourfnanaged asset3Ne will use this report to
strengthenour TAMcommitment and enhance stakeholder awarenessammunication.

Report DisclaimeFinancial figures used in this document are in 2020 dollars unless otherwise noted. Financial and budget data were
2001 AYySR TNRBY (KS / A bfeaneiffor daBbases. ASE datajwdzyodtdinégd fron$ IafaJB&dgeWorks, and

StreetSaver and is current as of July 2020. The funding requirements discussed in this report are estimates basad®f @aéh as Ol A € | 0
financial information. This repatbes not include a rigorous reconciliation to budget and financial information primarily because current
financial systems, with few exceptions, do not track budgets or costs by each individual asset. This report striveasegirovid
informationandcd RAGA 2y RIGFE® 'y NBO2YYSYRIFIGAZ2YA LINPPBARSR KSNBAY | NB A
not be misconstrued as policy recommendations.
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Table1.1SDOT TRANSPORTATION INFRASTRUCTURE HIGH VALUE ASEHTEBILLION

Replacement Current Data Condition

) Asset Class/Asset Inventory Status Value (SM) Value (SM)  Confidence @ Excellent @ Good Fair ®Poor @ Very Poor Unk.

(d ll BIKE & PEDESTRIAN SYSTEM $9,404.4
Sidewalks 2,288 miles 59,404.4 55,629 High 11.0% 41.1% 37.7% 6.6% 2.8% 0.8%

M@l BRIDGES & STRUCTURES s8¢00.1 . . | | |
Areaway Street Walls 236 5194.4 5120 Medium 43.6% 33.1% 3.8% 19.5%
Bridges® 122 $7,143.5 53,580 High 26.2% 57.4% 16.4% 0.0%
Retaining Walls 606 51,361.2 $855 Medium 30.2% 34.2% 2.6% 33.0%

Bl INTELLIGENT TRANSPORTATION SYSTEM 35 [ [/ /' '/ | | |
Traffic Signal Assemblies 1,118 52035 5132 Med-High 5.2% 19.9% 34.1% 24.4% 15.4% 0.0%

%Y PAVEMENT SYSTEM 90665 | | . . | |
Arterial 1,548 lane miles £5,008.3 52,576 High 13.4% 28.4% 23.1% 16.0% 16.1% 0.0%
Non-arterial 2,396 lane miles $4,158.2 52,288 High 20.0% 27.9% 20.5% 12.9% 18.7% 0.0%

Data Confidence Comparison 2015 - 2020 Total Replacement Cost
(in millions)
30,000
> $25,983
$25,000
$20,000
$15,000
$10,256
$5,000 $466 $439 2,066 $400 $87 P ravement System $9,166M 32%
—_— [ | - .
IKe/rFe ysiem . (i}
50 B Bike/Ped Syst $9,684M 34%
High Medium-High Medium Low
P Bridges & Structures  $8,710M 30%
m 2015 m2020
All Other Assets 51,015M 4%
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Table1.2 SDOT TRANSPORTATION INFRASTRUCTURE ASSETS = $2858 BILLION

Replacament Current Cata Condition
Azzat Class/Asset Inventory Status Waluz [SM] Walue [SM) Confidence #Good Fair ®Foor Unk.

j:"- BIKE & PEDESTRIAMN SYSTEM 59.684.0
Bicycle Facilities 141.5 miles 5718 Medium
Bicycle Racks 3,933 2.4 518 Mad-High 86.2% 1.0% 0.4% 12.3%
Kiosk 150 [2) 513 50.7 Low 100%
Marked Croszwalks 5,545 53.7 52.5 IMed-High T21.4% 11.7% 13.8% T 1%
Sidewalks 34,425 blocks 59,404.4 S5E High . . . -
Etairways 457 £73.3 5517 High T0.1% 28.6% 1.3%

Ztreet Furnizshings 1,035 3.0 515 Medium 100%
Trails 47 lane miles 51241 S682.0 Medium 100%

Y
Air Raid 3iren Tower 1 D5 503 High 100% H/&
Arezway Strest Walls 236 5154 4 51156 Kedium - . P -
Bridges 122 57,1435 53,5804 High - - = -
Bridgs Hydrant Yauls 12 55.2 541 Medium 17.1% £3.1% 15.8%

Elavatar 2 £3.0 52.4 High 1008%
Retaining Walls G085 51,361.2 5855.1 W edium - - - =*
Tunnel 1 5.6 51.3 High 100%

A
Favement Markings »510.0 Medium 100%

=
Beacons &50 £15.2 5105 Medium 23.5% 4.7% TH 71.1%
Cameras 2583 241 533 Medium 99% 3% k]
Communications Metwork 150 miles [2) L8221 5411 Lows 100%
Counters 211 577 538 Medium 100%
Dynamic Meszzgs Signs E6 %67 554 Mad-High 100%

Metwork Hubs 14 311 505 kedium 100%
Radar Spead Signs 51 13 50.8 Medium 43 1% 55.5%
Radio Towers 38 21.2 50.3 High 13.2% 26.8%
Tranzportaticn Ops. Ctr 1 511 50.9 High 100%

Traffic Signal Assemblies 1,112 52535 5132.0 Mzd-High -

(P
Pay 3taticns 1,512 $11 3 53. High 100%

o5
Arterial 1,548 lane miles 55 ang.2 52,576.3 High
Mon-arterial 2,396 lzne miles 54,158.7 52,2878 High = = - 086

L8 REAL PROPERTY S
Building= E Yards 14 2477 524.5 Med-High 35.7% 35.7% 28.6%
Parcsls 55 M/A Mzd-High M/A
Zhoreline Strest Ends 141 [&] HSA lMad-High MSA

. SHGNS 5734
Zign Azsemblies 154,003 5734 Medium 46.6% = 01% <.01% E3.4%

13
Chicanes 5. EE Medium
Crash Cushions 41 S.E3 507 Medium TEH 4.5% 0% 17.1%
Guardrails BE B55 LF, 525 ez 5.4 555 Medium 42.7% 3E.6% 0.4% 20.2%
Median Islands 500 [=) 5825 5355 MMed-High 17.4% G.6% 2.2 43 4%
Railroad Crozsings 336 Unknown IM=d-High 25.5% 31.5% 24.1% 14.9%
Zpeed Cushions SE7 528 52.3 Medium 55.6% 14.3% 4.4%
Spead Dots 3 502 Medium 100%
Zpeed Humps 372 S2.0 515 Medium 73.1% 26.9%
Traffic Circles 1,073 5235 5185 MMed-High BE.2.% 3.7% 0.2% 0.8%

“N TRANSIT 51785
Histaric Transit Shelters & Stations 3 5416 533.3 High 100%

Streetcar System 2 linas 2133 4 5106.5 High 100%
Tramzit Loading Platforms 35 535 52.0 High 97.1% 2.5% 0%

A
Irrigaticn 156 Unknown Mad-Law 100%
Landzcape Complexes 7,020,000 5F 21093 Medium 258 0% T5% M/
Tressz 58,000 (=) SE4E Medium To% 17% S 3%
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2-1l NTRODUCT |

PURPOSEND SCOPBEF THISREPORT

Thisisthedf 2 dzZNJI K SRAGA 2y 2F GKS {SIGdGfS 5SLI NIYSYyd 2F ¢ NI
Report. The Asset and Performance Management (A&PM) program published the Status & Condition report in
2007, 2010, and 2015.

As withprevious versions, this reg focuses on the physical infrastructure assets located in the public
transportation rightof-way (ROW) that are owngithspected, operatednd/or maintained by SDOT and directly
affect the ability of people and goods to move around the city in anadagijtsafe, timely, and efficient manner.

Regulatedissets which arephysicabssets and improvements that exist in the street RlD@arenot owned by

SDOTbut over which SDOT has a jurisdictional inteagstnot studied to a significant degree irstheéport

Such improvements are typically added by utilities, other governmental organizations, and private parties. Both
LINAGEFGS FyR Lzt A0 LINRP2SOGa Ay GKS wh2 |NB LISNXAGGHS
these assets inclednon-SDOT owned areaways, landszhpreas (e.g., planting strips adjacent to roadways)

privately installed and owndtees, and unopened ROW.

Intended Use of this Report
We plan touse this report to provide information regarding our current asset inventory, including descriptions,

conditions, replacement valuegjrrent valuesand data quality of SDOT owned, operated, and/or maintained
assets.Beyond acting as a transparent refece guide orour assets, this report also intends to:

V  Provide technical information abootir assets that will serve as a useful reference for communicating
consistent asset information to the public, for department staff when making decisions, atrdtégic
utilization of oudimited resources;

V Disciss the enterprise system todlsat weemploy inour asset and work management effodi®ng
with data quality and confidence within those systems;

V Serve as a gap analysisimproveand monitorour asset management maturiprogressionand

V Supportbudgeting and capital funding decisidnsgathering asset fundimgquirements. Asour aset
management maturity increasese will better understand the preservation needswfassets and the
related funding requirement® meet desired preservation strategieshisnformation can guidéuture
year budgets and transportation capital pijeevelopment.

How this Document was Prepared

{ 5 h ALRet & Performance Management program prepared this report. We primarily obtained asset data
throughour Infor for Public Service (previously Hansen) version 11.1 (herein after referenced aghirfar)

data repository and confirmed data elements guality withour asset owners. Financial data was pulled from
(KS /Ad2Qa CAYLYOALt alyl3adySyd pueRnénSe\Groop aBchisioriéal 2 F (
unit cost data was obtained from asset owners/managers.
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TRANSPORTATION OVERVIEW

The City of Seattle covers 142.5 square mik% 8 square miles consisting of land and 58.7 square miles of

gl GSN® {SFGGt SQa dzNBly GNIYyaLRNIlIGA2y aeadasSy O2yaa
bicycle network, bridges andher roadway structures, a traffic control network, paths and trails, street signs,

traffic safety structures and devices, parking devices, a streetcar system, and an urbaitiessst.

riy ; infrastructure assets exist within the puROW. Sreets and

- M N R sidewalks in theROWmake up 27% dhe city surface area

:’::xs e

T

TheCty has invested in transportation infrastructure since its
founding in 1851In addition,each year private entities construct
new assets the ROWAnd turn them over to SDOT when
construction is completed. Since 198@, havemaintaineda
detailedrecord of costs to build and perform major rehabilitation on
infrastructure assets and to align with for Governmental Accounting

2%
RIGHT-OF-WAY

e ) Standards Board, Statente84, (GASB4) reporting(see Appendix
SRR - C) Ourinvestments tota$2.82billion (2020 dollars) in

transportation infrastructure from 1980 to 2019.

Seattle Growth and Development

TheWashington State Office of Financial Management (@Btyates] S (i G f S Q do b&apprdatiahately A 2 v
761,1002 as ofApril 2020, a growth of nearl25% from 2010 to 220. This is a significantly faster rate of growth

than had been projecteth the Cii @ Q&4 Hnop [/ 2 addpi&ii2916 TheZD35tContpyehensive Plan
anticipated the addition of at least 70,000 households during thge2® planning period from 204835,

GKAOK g2dzZ R LI I OS {SIiGdf SQa L2 UidatdredpandeyhicpbpilatighS | NI & y n
growth trendsomehow manages to continue through the economic recoweeycity would easily surpass that

number much sooner.

Washington State Employment Security DepartnfEBSD) estimates that there were about 620,000 jobs in

Seattle in 2019, 157,736 more than in 2010. The ESD estimates that 115,000 jobs will be added each year from
2016:2035. This means that by 2035, there will be an estimated..
700,000 jobs in Seattle. #ICOVIEL9 pandemic caused a spike i
unemployment and disrupted the short run trajectory of job
growth, but forecasters note a return to ppandemic levels
within a few years is posé. If this occurs, there may be 700,0C & s
jobs in Seattle before 2035. o

Agrowthin the population and job numbevsll most likelycause
asignificant increass demand and stress on th@& i & Q &

transportation infrastructure. For example, increased density i
brought by growth has led to more frequent and heavier buses Landscapedrail in an Industrial Area

1 Adapted fronmthe Move Seattle Levgpott: seattle.gov/Documents/Departments/SDOT/About/DocumentLibrary/Levy/MoveSeatte
FinalDraft2-25-Online.pdf
2 seattlecitygis.maps.arcgis.com/apps/opsdashboard/index.html#/846486cdbad44b5{8349dfc8ffaldacs
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delivery trucks, and other vehicles whiohy contribute tqpavement I —
deterioraion. The City strivdo accommodate growth through MISSION, VISION, COF
greater population densities amehprovedtransportation choices VALUES, & GOALS
Prior to the COVHD9 health crisisnore than 75% of all trips within
Seattlewere not workrelated; instead these trips werdor shopping,
errands, and entertainmentSDORnticipates that future growth may
negativelympact infrastructureeonditionsand operatiols and may
require accelerated maintenance, replacement, and construction of
new assetsand/or implementation of nomsset solutionf the right

of-way. SDOT Visiofeattle is a thriving,
equitable community powered b
dependable transportation.

SDO'Mission:To deliver a
transportation system that
provides safe and affordable
access to places and
opportunities.

In addition to the pressure afgrowing population, the City of Seattle
is faced with other challenges such as climate change, earthquake a
flooding hazards, deteriorating asset conditions, funding uncertainty,
housing displacement, and a transportation system buié lmgacy of
racil bias and social injustic8DOTs resolved to increase the quality
of lifethrough the implementation of strategic and effective asset
management strategies that increase overall asset condition, manag
our maintenance backlog, and ensure that the$gzortation system is

AM MissionTo inform
transportation resource
allocation decisions through
expert credible and responsive
asset management

vibrant, strong, and resilient for future generations of Seattleites. w AchieveSustainabilitypver
the lifecycle of the

SDOT ASSET & PERFORMANCE MANAGEMENT transportation infrastructure

PROGRAM PracticeAccountabilityto the
citizens of the city of Seattle

AssetManagement Framework & MAR1 in its stewadship of the

The Federal Highway Administration (FHWA) describes Asset transportation infrastructure

Management (AM) as a bosss process and decisioraking Resource allocations will

framework that covers an extended time horizon and draws from reflect Transparencgo that

economics and engineering, while considering a broad range of asse decisiors areeasily

The AM approach incorporates an economic assessment ofaftde communicated and
o . o . understandable

among alternative investent options and uses this information to

help make coseffective investment decisions.

Transportation Asset Management (TAM) is a strategic approach to managing transportation infrastructure
assets. It focuses on business processes for resource atiogati utilization with the objective of better
decisionmaking based upon quality information about assets anddeéted objectives expressed as levels of
service. This approach achieves the best performance results for the preservation, improgathepgration

of infrastructure assets given the resources available. The International Organization for Standardiztion (ISO)
outlines a standard for management of physical assets and features the key principles of asset management as a
way of doindbusiness. The internationally applied standard identifies common asset practices across broad
organizations and cultures.

3 Further information on the ISO 55000 standard is availableatrg/obp/ui/#iso:std:is0:55000:ettv2:en
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In 2022, Congress pass&tiAR21 (Moving Ahead for Progress in thé' Zkentury provisions which envisioned
majorsurface transportation, safetgongestionandfreightimprovements while providingngterm funding

certainty for surface transportatiorThenin 2015,Congresgnactedthe FASTACCA EAY 3 | YSNAR O Q& -
Transporation Act)whichcontinuesthe MAR21 reforms Building on the foundation &iAR21, the FAST Att

is administered by the FHWA with the goals of improving mobility, creating jobs, supporting economic growth,
accelerating project delivery, and promoting innovatidransportation agencies that ad@gssetmanagement

models for managing their assets;linding datasupported asset management plans, will have more success in
obtaining funding.

Initially, MAP21 focused on pavement, bridge, and transit asset management plans. Once agencies reach

maturity in reporting these assets, future federal legjmtamay require pavement markings, culverts, guardrail,

signs, traffic signals, lighting, and intelligent transportation systems (ITS) infrastructure asset management plans.
With assistance from King County Metne certifiedour first Transit Asset Magement Plan (TAMP) in 2018,

which covers a fodyear horizon period (2019 to 2023.) Furthermave provided all required informatiolo
supportthe2  a KAy 3id2y {GFGS 5SLINIGYSYG 2F ¢NFYALRZNIIFGA2YQ
management plans arate in full compliance witMAR21 requirements.

SDOTAssetManagement Guiding Goals and Vision
l'G {5h¢X ¢S KIPS I R2LIGSR FaasSd YIylr3asSySyid G2 SylofsS
transportation infrastructure and to aid intheY LJt SYSy GF GA2y 2F GKS 5SLI NIYSyi

We have elected to implement the asset management business model through-geauftrogram of
continuous improvement in infrastructure policies and practices. More information about our asset
managment principles is available Appendix A

¢KS !a LINPINIYQA FLIINRIFOK Aa (2 RS@OSt2L)J olaAal odzif R
in the organization,rad lay the foundation for a sustainable program as outlined in Figuree2alv We

continue to compile asset inventory data (status and condition), develop level of service standards, implement a
risk management approach, and manage abased performace measures. Development of standardized life

cycle cost analysis, riblased decision models, and development of a Transportation Asset Management Plan are
underway. We are in the process of increasing the capability of our Infor enterprise datameamagyestem,

020K Ay (SRMA (2P TI (& ditEsPaRdios ity to Arialyde available data.

4For more information on transportatioksset Management, the FAST Act, and {2ABeefhwa.dot.gov/map21and
fhwa.dot.gov/fastact/summary.cfm

2020 Status & Condition Reportntroduction| 9


https://www.fhwa.dot.gov/map21/
http://www.fhwa.dot.gov/fastact/summary.cfm

/ SeERE \
o Smart
Decision .
Making Decisions

VISION
TRANSPORTATIO

EXCELLENCE
Transparenc THROUGH EXPEFR
CREDIBLE,

LongTerm

Stewardship

RESPONSIVE
ASSET
MANAGEMENT

\/

Figure 2.1: SDOT Asset Management Guiding Goads Vision

Measuring Performance and Tracking Progress

The City established an extelgdhcing performance measures website in 2015:
https://performance.seattle.qov/ Performance measures track our progress toward both maintaining our
success rates as well as improving our service delivery for the benefit of all Seattle regigemésie aligned
business activities with our visiand core values to help us monitor and evaluate organizational performance
against our strategic goals. This methodology combines work planning, performance metrics, and other
indicators to create a comprehensive view of organizational performance amolddé insights. It enables us

to communicate a unified story on our accomplishments and future improvement initiatives.

To better communicate how we are tracking our progress, measuring our success, and staying true to our

mission, we developed and raed outMoving the Needle Performance Repartate 2017. An improved,

interactive update of tb reportisavailable ateattle.gov/transportation/movingtheneedldt is a

comprehensive detailing of many of our ongoing performance metricpranities straightforward, easy to

dzy RSNARGFYR 3INILIKAO&A GKIG RSLIAOG GKS 220ithehaxt pafise 3 NB a &
a depiction of the report organization, which includes data stories providing deep dives into partichlarl

areas of dataentric performance.

We actively collect data to support more than 50 performance measures throughout the organization. Many of
these performance measures are shared with the public through interactive websites includitayéh8eattle
LevyandCapital Projectdashboards. We use this data to inform strategic decisions and maximize the potential

2F FQFLAT I 0ftS NBaz2dz2NOSa ppraactishiligts, with 8 lodgimtfofu®, andN@&é A RSy (i &

committedtobeinNB aLl2yaAofS aidSslNRaE 2F LJzofAO rMeedy Ra o KAE S
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Our objectives are defined as measurable achievements which inform us as to whether we aig oneetin
higherlevel goals. Performance metrics in turn are based on specific observable characteristics or changes that
allow the organization to gauge our progress, course correct, and share our story.

W Values & Goals

’ What we intend to accomplish in broad
. terms, designed to prioritize and organize
our programs and tell a unified story.

s  Objectives
=) Measurable acheivements towards meeting

‘]“;‘. our goals.

powered by dependable transportation.
Livability Our mission is to deliver a transportation
system that provides safe and affordable
access to places and opportunities.

Vision & Mission
Seattle is a thriving, equitable community
]
- . Safety

»
o

Figure 2.2: SDOT6s Vision, M$, ansl Mairias, Goal s

My, Metrics

I

S Measures and key indicators based on specific,
”n\\\\\\ observable characteristics or changes, that
allow us guage our progress, course correct,
and share our story.

, Obj ec

SDOT Core Values and Goals:

Equity- We believe transportation must meet the needs of communities of color and those of all incomes,
abilities, and ages. Our goal is to partner with communities to build a racially equitable and socially just
transportation system.

Safety- We believe evatone should be able to move safely throughout the City. Our goal is to create safe
transportation environments and eliminate serious and fatal crashes in Seattle.

Mobility - We believe transportation choices are critical to accessing opportunities.o@\s tp build, operate,
and maintain an accessible transportation system that reliably connects people, places, and goods.

Sustainability We believe environmental health should be improved for future generations through sustainable
transportation. Ougoal is to address the climate crisis through a sustainable, resilient transportation system.

Livability- We believe transportation is essential to supporting daily life. Our goal is to manage our streets and
sidewalks in a way that enriches publicdifel improves community health.

Asset Management Governance

To support the Asset & Performance Management program, we have established a governance and program
management structure. The governing body is the Asset & Performance Management Steeringe€oiiraitt
committee consists dh&PM program staff, Division Directors, and the Executive Sponsor. Program
implementation is carried out through a joint effort among A&PM program staff, asset owners, data maintainers,
and Seattle IT departmergpresentatives (when system improvements are involved). Figliom Zhe next
pageillustrates the data touchpoints of the different bodies and how the data flows through-aetdta

continuous improvement cycle.
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Asset & Performancg
Management
Steering Committee

Asset & Asset Owners,
Performance Data Maintainers
Management Maintainers,

Program Developers,
SMEs

Figure 2.3: TAM Continuous Improvemen& Governance

Asset Management Roles & Responsibilities

There are a variety of different roles that must be filled to ensure the proper governanaeastets.Many of
the roles, such as asset owner/manager, asset data maintainer, asset maintainer, asset denel@sset
expert, are decentralized acras®e department. The implementation of asset management across the
department is led by the Asset & Performance Managerf#esaPM)Programeam.

Asset & Performance Management Team

TheA&PM Program stafflay an important role providing oversight and adyisesponsibilities whilleadng

initiatives to improve asset management outcomes, provide business process develgversegasset
managementelated IT system improvement projects, facilitate issue resolution and culture change related to
asset and performance management, and provide data visualization and reporting tools. The asset owner and
developemayform ad hoc workingeams from time to time t@arry outprojects, reports, and business
improvements which supports implementing AM as a continuous business improvement strategy.

Assigned team members collaborate to resolve issues thatamnsanage an asset through life cycleg from

planning designng,and buildng, to operating, maintaining, and replacing. Team members often include
G§SOKy2f238 a4dzo2SO00 YIGGSNI SELISNIa FyR aeadsSy RS@St 2
greatly on the cooperation difie team assignetb the various roles below for each Level 1 asset. The roles

below are defined in our asset hierarchy and/or project charters.

Asset Owner/Manager

Asset owners/managers are departmental subject matter experts from a variety of disdipdinding

engineering, planning, landscape architecture, maintenance, information technology, operations, and finance
who prioritize and implement program initiatives. The owners/managerthe primary source of knowledge

and information about the agt( its condition, performance, capabilities, capital investment needs
(preservation, rehabilitation, and replacement), and the maintenance and operation strategies of the asset.
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Asset owners/managers

Coordinate resource and asset management stragegi

Respond to questions about the asset and plan

Resolve identified issues

Inform maintenance strategies and activities

Supportannual monitoring of eaciisseQ i@ventory, value, conditigmnd needs

If possible, project the condition of the asset based on various funding scenarios

= =4 =4 4 4 =4

Asset Data Maintainer
Our data maintenance approach is decentralized and relies on various Asset Data Maintainers across the
department to improve transportation asset onboarding and data maintenance practices to syptmwdate
asset inventories. Asset Data Maintainers:

1 Incorporate asset data from dmiilt plans and work orders (including backloggedal plans)

1 Inventory reconciliation projects into Infor, GIS systems, BridgeWorks, and StreetSaver

Asset Maintainer
1 Maintains and/or operates the assets using proactikraactive strategies
1 Collaborates with the asset owner and data maintainers on maintenance strategies, setting performance
measures, and work order and accomplishment tracking

Asset Developer
I Collaborates with the asset owner and maintainers

9 Identifiesneeds for new additions to the asset inventory or the-asset solution

91 Develops the capital project(s) for assets betterments

9 Serves as permit coordinator and regulator for assets built by private developers or ti@itigii
become SDOT owned andimanaged assets

Asset Expert
Provides specific expertise, such as design knowledge, preliminary engineering, life cycle costing, or specialized
knowledge to assist the asset management team.

Asset Data Structure

Asset Data Standards and Uses

Our Asset &erformance Management program has established standards for asset data to help ensure that
information is consistent across all assets. Standard data includes asset status, condition information,
ownership, maintenance responsibility, and location in&drom. In addition to standard data, we maintain
attribute information including material, color, size, category, and warranty information for some assets
primarily in the Infor central repository.

We aggregate (category) and disaggregate-&eiment) asset data to support different needs inside and
outside of our organization to measuwrendition forecast reinvestment needs, support fedéuasiding
requests, and determine inspection and preventhantenance scheduleg.he Transit Asset Management Pilot
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Program Guidance documerT A2011-004-TPMdefines four functional perspectives from different types of
requirements to employ assiventory data:

1 Accounting Depreciable value and inventory of assets to comply with regulatory standards, such as
GASB 34. This is typically too Heytel to support asset management.

1 Maintenance Asset maintenance, installation, or removal respughich can vary based on
maintenance needs and component granularity.

1 Capital planning Major multityear capital budgets for programmatic asset renewal, replacement, and
investment.

1 Risk managementThe asset inventory information helps identify paigrrisks to public safety and
reliability.

Enterprise Data Management System and Systems Integration

We use Infor for managing asset and inspections data to retain mostelsget information in a central data
repository. We also use it for work mgeanent to standardize recording and tracking of our crew work in
addition to select planned work by private and capital projects. Work orders are recorded against either a
specific asset, or a type of asset, paving the way for creating an accumulatexdklifeaintenance history of

each asset which asset owners can use to create replacement programs or preventive maintenance programs.
By combining historical work management data and-teng operational forecasting, our plan is to establish
assetbasedfunding needs for these programs.

Infor software allows us to integrate data and information on assets, work gatelsisset costing)

inspections, equipment, and collisions in a single data system. Users can view a block/segment or intersection
along with the assets, inspections, open or recent work orders, and collision fakiagythat block Asset

stewards can record observations in inspection tools about their assets and then update the condition rating

based on these results. Tracking obsewrahges in condition over time provides additional inputs into-data

driven asset decisiong.he central data repository has enforced standardization in data managesmiéant

improvingthe quality of transportation system service delivekg. we continu¢o mature we willtake steps to

minimize the duplication of data entry and increafficiency by continuing to advance our external system

interfaces Oneproposedmprovement includeditegratinginforg A 4 K G KS / AGe& 2%unfadst GGt S
resources databasés better track actual assdtased costing from our work orders system

Apart from Inforwe maintain primary paving data in our StreetSaver Pavement Management Gyisiem

links to Info) to meet the specific demands of pavarhanalysis. Likewise, waintain bridge data in a bridge
specific database (BridgeWork&ur partners in the Department of Finance & Administrative Services (FAS)
maintainbuildings and parcels their Real Property Asset Management SystRRAMS).
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As ofAugust 2020we maintain the following asset inventories in the Infor Asset Management database:

Air Raid Siren Tower
Areaways*

Beacons

Bicycle Racks
Bridges*

Bridge Hydrant Vaults
Buildings*

Camera Assemblies
Chicane

Crash Cushions
Counters

Dynamic Message Signs
Guardrails

Irrigation Systems
Kiosks

Landscaped Complexes
Marked Crosswalks
Median Islands
Network Hubs
Pavement*

Pay Station Locations
Radar Spee8igns
Railroad Crossings
Retaining Walls*
Shoreline Street Ends
Sidewalks

* These assets have additional data maintained in othersyastems.

Sign Assemblies
Speed Cushions
Speed Dots

Speed Humps
Stairways*

Street Furnishings
Traffic Circles

Traffic Signal Assemblies
Transit Island Platforms
Trails

Trees

Tunnel*

We utilize ESRI GIS systems to visually integrate and display informatiberent basemaps, providing
system users with a more complete picture of any location in the city. Our spatial information regarding the

location of our assets inHSR | NODL {

A a

FSFAfLFo0tS F2NJ OASgAy3

Iy R

Y

products. Reports are available through our business interface reporting applications. The database platform is
in Oracle 12c. In 2018, we added a GIS feature clasgjafand minor separategrotected bicycle langs

neighborhood greenways, sharrows, and trails to its external interactive asset maps. We are currently
developing an asset inventory in Infor that connects to the asset feature class along segments, so that
aSO0lAz2y o
Interactive Web Maps page seattle.gov/transportatin/permits-and-services/interactivanaps For longterm

YEAYGSylyos OFy

0S LI I YyyYySR

F Y R

iGN O1 SR o8

planning purposes as well as operational planning, we perform analysis of Gi$set@presentations and
utilize both Tableau and ESRI dashboards to providgritésl, reatime reporting ofasset locations, status, and

condition

Open Data Initiative

In 2016, theCty established an open data initiativ&€he Open Data Program makes the data generated by the
City of Seattle openly available to the public for the purpose of increasing the quality of life for our residents;
increasing transparency, accountabjléggd comparability; promoting economic deystoent and research; and

improving internal performance management. Our transportation asset data is available on the GIS GeoData

portal: data-seattlecitygis.operata.arcgis.com/

Future Opportunities

We had planned to add a mobile component to our systems in 2017, allowing access to work orders, and asset

inspection informatioy crews working remotelyJnfortunately, he module was not compatible with the
configured system which required us to pigad to utilize laptops in the field to access Infor. In the future, we
will be evaluating customer request tracking, allowing customer interactions to be tracked from initiation

through investigation, assessment of impact on infrastructure, work peréhramel notification back to the

customer. Currently, the City of Seattle uses mobile and web applications that do not communicate with Infor

and requires a reliancengersonnekesources to create work orders.
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REVENUE, FINANCIALS, & LIFECYCLE PLANNING

SDOT Funding
{5h¢Qa | R2LIISR &rsoIdlior, FassédbytheityiCountiriNovember 2019Like alCity

departments, however, we had to make budget éutd020to adjust to the pandemimduced drop in local and
state revenues.

While our funding is complicated andnsistsof 62 funding sources, more than half of ceduced2020

revenuewad LINE GARSR o0& (KS ($ALOM This fundNid a/canydigatiol of tulitiple revende/ R
sources including grants and partnershipgnbursables, Street Use fees, commercial parking tax, arstattee

gas tax. The second largest funding source, the Move Seattle Levy,@p$d@@8million in funding. The third

and fourth largest funding sources, respectively, are the Seattle Bréaitsgn Benefit District (STBD I) Fund
($77M) and the General Fund38M). Other notable sources of funding include the REET (Real Estate Excise
Tax) Il Capital Fund @), Bonds ($15M), Waterfront Funds ($14M), Seattle Streetcar Operations ($14M), and
the School Safety Traffic and Pedestrian Improvement FRur@STR$10M). Figure2.4below shows how the
funding is broken out into these categories after the budget adjustments.

Streetcar
Operations SSTPI
STBD |

General Fund

Waterfront Fundin
REE\
Bonds y

Figure 2.4: 2020 Adopted Budgetith Adjustments

As with the sources of revenue the uses of our funding are also widely varied. The largest single expenditure
categoryin 2020is Mobility Capita|$198.2M) which covers transit improvements, corridor and intersection
upgrades, sidewalk and pedestrianility enhancements, and other mobilitylated improvements. Mobility
Operations, which ended up receivin@®X4million, is responsible for funding transit operations, commuter

mobility projects, parking and curb space improvements, and operation aintemance of traffic signals, signs,

and street markings. The third largest category of spending involves Major Maintenance/Replacement
($1058Mf KA OK A& fFNBStfe& NBaLRyaAoftS F2NJ YIAY(dlIAyAy3
fored. Other large spending categories include the Central Waterfront ($139.6M), General Expense ($54.6M),

5 http://openbudget.seattle.qgov/#!/year/default
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and RightOFWay Management @.2M). Our complex system of revenue sources and uses categories is
illustrated in Figur@.5 whichis based orthe 2020Adopted Budget information.

SOURCES USES
|CPT Debt Service, Central Services, Adminl
Urban Forest
[Gas Tax Trails and Bikgl
Signals
IMOVe Seattle Roads/Paving
Emergency Response
IGeneral Fund Bridges & Structures
=VLF Mobilitys
:SEEL Sidewalks & Ped Facilities
IStreet Use Community Driven I?I%Tgcr@'

ROW Permitting & Enforcement
IReimbursabIe

Corridors & Major Projects

Grants/Partnerships

Waterfront
sBonds

ISTBD-Prop1 Transit Service
Figure25: SDOTO6s Revenue Sources and Uses

We anticipate associated revenue impacts and budget reallocations due to-T3ArIDthe West Seattle

Bridge closure to present significant financial challenges for us for the foreseeable future. At the time of this
writing, actualrevenues for 202@ndestimated revenues f@021 and 2022 have been negatively impacted
compared to prgpandemic forecastwith a direct implication for asset maintenance and associated service
delivery.

Capital & Maintenance Funding History
At SDO;Twe strive to balance infetructure expansion, preservation, and maintenance by aligning our

maintenance practices and service delivery with our fiscal budget realities. To understand our recent capital and
maintenance investments it is important to know our organizational hisioing Seattle Transportation

Department (previously SeaT)amas formed in November 1996 as part of the reorganization and eventual
dissolution of the Seattle Engineering Department (SH® .organization was renamed the Seattle Department

of Transportéion (SDOT) in 2004. From its inception in 1996 until 2006, SDOT experienced a 66% loss in
dedicated transportation funding. This decrease in funding was attributed to multiple statewidedane

limiting initiatives, the aforementioned reorganizatifithe City departments, and a mild recession that

occurred in the early 2000s.

CNRY wmMdpdpc dzyGAf wHnnc>X GKS al@&2NJIFyR /AdGeé [/ 2dzyOAf ad
funding sources, including the General Fund. However, because dadtoanitywide priorities this level of
funding was not sufficient to meet many basic maintenance and operational needs.

In 2006, thenine-year BTG Levy was conceived assponse to 35 years of deferred maintenance aggravated by
years of shrinking dedited transportation revenues. The BTG Levy specifically stipulated that no less than 67%
of levy revenues be spent on maintenance programs. The voting public approved the Levy, and 2007 marked the
first year of the $365Munding package, a combinationafotegapproved transportation levy and a
Mayor/Counciapproved parking tax and employee hour tax. Later, the City abandoeetployee hour tax as

part of the BTG Levy.

From 2007 thru 2015, SDOT programmed more than $40 million annually frarev@m@ sources and
achieved its annual goals for maintenanc@ew construction in a variety of asset categor®secifically for
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maintenance, cumulative spending over the nine years reached 73% of total levy by the end ®h2igh

the BTG SDOWasalsoableto further leverage grant funding for infrastructure replacement. BTG provided
dedicated transportation revenues to the Department. This funding enabled SDOT to establish better asset
maintenance, replacement, and preservation programs.

In 2015, as the BTG Levy was nearing its end, Seattle voters passgean&330million Levy to Move Seattle

(also known as th®love Seattle Lewgr MSL) Thidevyprovides dedicated transportation funding from 2016 to
2024 for maintenance and repaiafety; and congestion relief. Funded by property taxes, Biphceeds

also leverage additional local, state, federal, and other agency investments as part of the Slenalyham.
Compared to BT@Gnly45%o0f the Move Seattle Levy intended fomaintenance of existing assetthird of

the levywas conceived to provide congestion relief through new capital projects and 22% is intended for safe
routes. BotHatter categories included new asset types and additional assets that require incoeaéféerent
maintenance needsHowever, due to the increase in construction costs, inflation, and unfunded mandates th
allocation for maintenancgoes not provide SDOT with sufficient funding to sustain the prior progress from BTG
in reducing the maimnance backlog.

Around the same time that the MSL was being proposed to replace the expiring BTG levy, the Seattle voters also
approved Proposition, the Seattle Transportation Benefit District (STBI®014 to fund the purchase of

increased Metro service and additional transit programs for Seattle residents. Thapgrtared funding

measure includes a $60 vehicle license fee and 0.1% sales tax increase to generate about $50 million annually to
improve transit availability and access for 6 years (2020). In July2020,Council Bil119833endorseda

Seattle Transportation Benefit District (STDposalto replace theexpiring2014 measureThenew proposal
includeda0.15% sales tgke, the equivalent of 15 cents on a $100 purchas#jcipated to generate roughly

$39 million annually ovesixyears to fund transit serviceapital projects, and transit access programs

like ORCADpportunity Collectionof the new sales tastarted inApril 2021.

Figure260 St 26 aK2ga {5h¢ Q& 2 @1ard the shiff ihIsyeRalotatiNFlkowiig2hdld H 1 s
BTG Levy, STBD I, and Move Seattle Levy furadikgges. Refer to the 2007 Status and Condition Report for
dedicated transportation revenue allocations for years 1995 through 1999.
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Figure 2.6: 20002019 SDOT Overall Expenditures (infl. adj. to 2020 Dollars)

Thekey takeawajrom Figure 2.6s howour maintenance budget has remained relatively stable throughout the
years while our capital spending has increased significanthgcent years, our capital spend plans have
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included asset types like landscaping, pavement markings, and intelligepoitation systems requiring
significant, and previously unfunded, investment in maintenance and operations supyier ompounding
the maintenanceneedsare thepublic and privat&ROWcapital investmentthat significantly increaseur asset
inventay and new types of SDOT assefsichare often designed without fully realizing the ldegn impacts
on operations and maintenance (O&M).

Keeping up with the sheer number of assets from public and private capital projects continues to impact our
abilty to properly onboard these assets in agset managementatabase. Our asset data maintenance teams
are decentralizedand staff turnoveralong with isufficient staffing to perform the workesults ininconsistent
procesgs acoss the departmenfior onboardingand updating or retiringssets. As a result, assets are
GRAA0O2OBSNBR:¢ gKSYy &S NigdeDSv adsBt lypzS coripte WitN&XistingSaSesta fé@f S R ®
maintenance and operational resources, making them both vulnerable to detewgobatiore the end of their
useful lives One way to remedy thishallenges by including maintenance planning when scoping a prdjeat
waywe can more easily identify the impacts to our annual operations and maintenance budgets to care for these
new types of assetsk-urthermore, we anticipate a centralized ass@voarding groupalong with technological
improvements for managing large quantities of assets from plan sets, would improve our ability to efficiently
maintain our asset data.

This report povides a estimatedongterm operational cost forecast for each asset class, and where feasible,
major Level 1 assets. Forecasting provided in this report empbOygear (2@0-2039) financially

unconstrained approach (asdedsed need rather thaavailable funding) to identify future projected peaks and
valleys of infrastructure funding needed for maintenance and renewal as well as new capacity.

STATUS CONDITION OF SDOT INFRASTRUCTURE ASSETS

Asset Hierarchy & Condition

The tansportation infrasuicturewe own includes hundreds of distinct physical component tygasg.asset

inventory (efer to Tablel.1andTablel.2found at the end of SectionA)RSY 0 A FASa ny RAFTFSNE)
A level 1 asset represents the level to which we manage an asset. We assign asset ownership for each level 1
asset by categoryAs previously discusse®DOT staff members who serve as asset owners are the primary

sources of information and knowledge about capital investment needs, preservation, maintenance, and

operation of the asset. Howeveve recognize that assdiased decisioimaking requires a teawf engineers,

financial advisors, operations staff, data maintainers, and executives.

Level 1 assets that share a common purpose or function are grouped into asset classes. The status and condition
of the level 1 assets are presented in the hierarct®phabetical order by asset clagscondition rating has

been specified for each of the level 1 assets where known. This condition rating is a consistent measure used for
allofourr aaSGao Ly alyly2é6yé 6! bYOD | Dfe assedig notravkailable y NI G
We generally rate assets as UNK if the time between periodic inspections is long, or the asset is managed on a
customerrequest basis and no requests have been received for the asset that necessitatesitanirapection.

Assets such as crosswalk markings and pavement markings, are not typically assessed for condition but are on a
continuous refurbishment/replacement cycle rather than run to fail@eeAppendix Gor a listing of

assessment cycles and maintenance approach by asset type.

While we use a consistent condition rating for our asfle¢sevaluation criteria against whichir asses are
rated are different for each asset. Some assets, likenpamt, traffic signals, sidewalks, and bridges, require a
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more robust range of condition assessment ratings that generally range from 0 to 100. Most assets are rated on
a threepoint scale of good, fair, and poor. The Asset Condition Ratings tableaén2xighows the fivgoint

scale generally used to allocate condition ratings across different asset types for federal agency reporting for
MAR21 required asset management plans.

Condition Rating Description
K 5 Excellent No visible defects, neaew
condition.
4 Good Some slightly defective or
deteriorated components
3 Fair Moderately defective or deteriorated
components
X 7 Poor Defective or deteriorated component
in need of replacement.
X N Very Poor Seriously damagetbmponents in
need of immediate repair
Unknown Asset condition is unknown and may

pose a significant risk

Figure 2.7 Asset Condition Ratings

We, like other urban transportation agencies, face the challenge of an increasing volumeddtasseation.

Historic lack of funding to sustain our assets in good condition is a primary driver of asset aging and
RSGOSNAZ2NI GA2YyT a A& AYONBlFaAy3d LRLz +FdA2y RSyaiadaex
assets, deferred maintamce creates a danger of rapidly accelerating replacement costs once the asset
RSGSNA2NI GA2y NBIFIOKSa | OSNIIFAY GlGALILAY3I LRAYyHDE

Figure2.8below shows the conceptual rate of deterioration of different asset types. Pavement and bridges
would likely have deterioration pattern resembling Asset IV and Asset V, respectiagdyvention point 2, in

which assets are replaced or renewed when they fall into poor condition, is currently the default condition for
many of our assets. However, critical assetsilshioe kept in a fair or good condition for as long as practicably
possible, thus it is more desirable to improve their condition level at intervention point 1 before they fall into fair
condition.
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Figure 2.8 Nominal Deterioration Curves§ Condition vs. Age

Replacement Value, Current Value, & Data Confidence

GwSLX | OSYSy G @I fdzS¢ ljdzt yiATASa (GKS Gz20Ff @FftdzS 2F {
20192020 dollars to replacall SDOT assets and does not imply thatentire infrastructure requires

NBLX I OSYSy (o YY26AYy3 |y | &as ifakingMboutinveSrbewtStyatégie® |  dzS
for repair or replacement. Postponing asset maintenance could result in earlier replacement rather than

reachid 2NJ S@Sy SEGSYRAY3 |y |3aaS0Qa dzaS¥TdzZ tATFS AT 4S5
typically includes soft costs, such as those encountered during the planning, design, and bidding phases, along
with hard construction cost items (labor, 'e@als, and equipment). Raw land purchases and easements are not
included in these estimates. The estimated replacement value of our infrastructure assets is currently
approximately$28.58billion. It is important to note that the value of the ROWbisimcluded in this total.

I ySg YSIadiNBE AYyGNRRAzZOSR Ay GKA& NBLERNI SRAGAZY A&
consideration the present state of our infrastructure when estimating its worth. Using the condition distribution
of each aset type and an assumed equivalence of how much remaining life they still hold at each condition (i.e.,
assets in good, fair, and poor condition were assumed to retain 80, 50, and 20 percent of their useful lives,
respectively) the replacement value isueted to reflect the status of the assesppendix Bontains the

details for assessing current values by condition. F&j@kelow shows the estimated current value to the
replacement value ratio of our five highest value asset types, which togeimarise approximately 950f our
2NBFYATFGA2yQa 20SNIff LER2NIF2fA2 O fdSo
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As the figure shows, we estimate that bridges and arterial pavement have the lowest current to replacement
value ratio at 50 and 51 percent, respectivétyother words, current condition information suggests that these
assets would benefit the most froigentifying strategic investment prioritiesimilar to theBusines®ractice
UpgradegBPU) effort underway focused on bridgéssset types with a lower current value to replacement
value ratio tend to be older, however, the length of the original erpagseful life used in the calculation can

be a significant factor. Less valuable asset types have not been included in this current value analysis.

We evaluate data quality to assist the Department in detemmgininknown risks based on asset value ahdro

factors. Overall, we have verifiable asset condition ratings for ovi®®ur current infrastructure
replacementvaluesSA Yy OS HnanmpZ {5h¢ KlFa AYyONBFaSR GKS Y2dzyi 2
to 93%of the total asset replaceméemalue. Collecting condition data can be expensive and we must determine
where to besexpend limited resources. We may decide not to collect condition ratings on some assets because
they are shodived, relatively inexpensive to replace, osglimited risk.

Funding of modernization and expansion projects and activities increases our asset inventory while adding to the
cost of future maintenance. Without corresponding increases in maintenance funding, this means less money is
available to maintain é&ting assets resulting in a decline in asset condition, ultimately negatively impacting
customer satisfaction levels and increadiability.

Figure2.100 St 26 adzYYlI NAT Sa (GKS O2yRAGA2Y LINPFAESAE 2F {5h
millA 2y 2NJ Y2 NB® la OFly 0SS aSSy FTNRY (KS FTA3Idz2NB Yz2al
AAIAYATFAOLIYyG LISNOSyidlr3asS 2F az2yvyS (1Se FaasSia I NB OdzZNNB
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{SOGA2ya o (G2 mMo O20SNI AYy@Syili2NRI O2yRAGARJEEIlIM YR YI
these sections,ata confidence levels consider availability of asset dondiata, accuracy of inventory counts,

and presence of critical attribute data. In the discussion of asset useful life, statements about cost of routine
maintenance over the life of the asset represent maintaining the asset through an optimized investategy

that factors in risk, condition, and available funding. The discussion of maintenance approaches includes
references to repair activity or work performed to addmaséntenanceconcerrs.
Financial figures used in this document are in 2020rdallaless otherwise noted.
CAYLFYOALFf FyR 0dzR3IS{ R IFindnciabMatageéni I A
System (PeopleSoft 9a)d Infor databases. Asset data wakedfrom Infor,
BridgeWorks, and StreetSaver as of August 2020.

Theestimatedfundingrequirementsare based on available financial information ..;::;ffif‘ S !
about each asset. This report does not cover a rigorous reconciliation to budge;h_ -
financial information primarily because current financial systems, with few
exceptions, do not track budgetsansts by assetActual assemaintenance and
replacemenineeds may differ from theurrentprojections andare less certaiim
the out years of thenalysis Thusthe longterm forecasting chartg; Sections3

through 13 that presentunmetfunding needsare for informational purposes only.

Sidewalk System

Relationship to Other Plannin®ocuments

ThisAsset Status & Conditiomjport is a snapshot of the state aidir transportation infrastructure. Over time,

we will refresh and refine this report to depict historical trends in the expected life, value, and conditizn of
assets.This companiodocument helgin strategic decision making by utilizing asset data fsanenterprise

systems and asset knowledgeinformassetneeds & ¢S A YLX SYSy (i (riddBal @afdlit NI Y Sy
addition,the variougguiding, planning, and reporting documeligted belowinfluence ourasset management

practices

V VISION 2050t dzZa3S i { 2 dzy R wrdgbfabblgntofguide gromgh@hkotigh 4050For more
information about the planpsrc.org/transportatiofvisior/

V Regional Transportation Plgn dz3 S { 2dzy R wS3IA 2y { trafspgpytdbidnine@dsf | OG0 A 2 y
the central Puget Sound aredo the future. For more information about the plamsrc.org/ourwork/rtp
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Transportation Capital Improvement Program (T€CUW)dated annually, the TCIP isbayear plarfor
improvement and asset preservation projesisattle.gov/cityoudgetoffice

SDOT Biennial BudgeA two-year projection of the revenues and resources required to support our annual
operations and maintenance activities, including the planning and administration of the organization
seattle.goveity-budgetoffice

City of Seattle Comprehensive Péah20-year plan Amendmentseleased in May 2ID) that outlines a
Graiz2y YR NRBIFIRYIFLI F2NJ {SIGiftSQa ¥FdzidzNBeplanC2NJ Y2 N
seattle.gov/opcd/ongoindnitiatives/comprehensivelan

Move Seattle; A 10year (20152024) strategic vision for SDOT. This document identifiesviavill

integrate, prioritize, and implement the visions established in the Bicycle, Pedestrian, Freight, Intelligent
Transportation SystefiTSand Transit Master Plans@sSf f | & { K S 2085Cdnpretedsivel S+ G G f &
Plan. Furthermore, it lays out performance measures to ensure that SDOT remains accountable to those
plans and the public. For more information about the aattle.gov/transportation/moveSeattle.htm

Streets lllustrate¢ { G NBESGa L f dza (i NEWaBIRprovaements ManiieiicSaédionwds 8 K
roadmapfor how we administerthe Complete Streets Ordinancé is an online nemandatory resource

that provides design guidance and standards, and processes on how to design, build, and manage within the
right-of-way. Seattle's Complete Streets policy is about creatingr@aidtaining safe streets for everyone.

In 2007, the Seattle City Council passed the Complete Shetitance 122386which directaisto design
streets for pedestrians, bicyclists, transit riders, and persons of all abilities, while promoting safe operation
for all users, including freighthis is the lens through whiale view all our major projectsStreets

lllustrated considers ahattempts to balance the access and mobility needs of everyone who uses and
travels in theROW Procedures and design standards were developed keeping in mind the critical balance
among the following: safety, the preservation and maintenance of roadivagtructure and utility

services, context sensitive design, and preserving our environghesgtsillustrated.seattle.gov/

Bicycle Master Plan (BM®A 28year phn that identifies projects and programs to meet the vision of
making riding a bike a comfortable and integral part of daily life in Seattle for people of all ages and abilities.
For more information about the plamww.seattle.gov/transportation/bikemaster.htm

Freight Master Plan (FM@YThe20-yearFMPaddresgsthe unique characteristics, needs, and impacts of
FNBAIKO Y20AftA0e o0& F20dzAAYy3 LINAYIFINREE 2y dzaNBly
demand for goods and services in a safe and reliable maRoemore information about the plan:
seattle.gov/transportation/freight fmp.htm

Intelligent Transportation Systems (ITS) StrategiccAatByear approach for implementing ITS in Seattle.
ITS employs electronics and communications technologies and automated traffic systems to enhance
mobility for all modes of transportation by inagng the efficiency and safety of the transportation
infrastructure. For more information about the plan:
seattle.gov/Documents/Departments/SDIMechnologyProgram/ITSStrategicPlan20102020.pdf

Pedestrian Master Plan (PMfBoth a neaterm and a londerm plan, the PMP takes an extended view of
the actions that must happen to sustain Seattle as a walkablg=citynore information about the plan:
seattle.gov/transportation/pedestrian _masterplan/default.htm
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V Transit Master Plan (TM@Yhe ™MP is a comprehensive 3@ar look ahead toward the type of transit
system that will be required tomegtS I G Gt SQ& G NI y & AFor myr&idfdRraation &bbiBthed K H 1 «
plan: seattle.gov/transportation/transitmasterplan.htm

V Vision Zera@ A plan to end traffic fatalities and serious injuries in Seattle by 2030. Vision Zero provides an
opportunity to integrate our safety efforts by combinihg street design recommendations of our
Pedestrian, Bicycle, Transit, and Freight Master Plans with targeted enforcement patrols and educational
outreach to address behavioral issues. For more information about thesalatite.gov/visionzero

Future Opportunitiesfor this Report

This Transportation Status and Condition repimrcombination with the previously mentioned FTA required
transit Asset Management Plan (AMRY he FHWA required WSDOT bridge and roadway statewide WIPs
provide the foundation for buildg out future reports and AMPsTheseAMPscontain detailechsset
managemenstrategies that will be the source of information used in subsequent systemwide Transportation
Asset Management Plan reportsurther recommendationare covered inSection 14whichprovides a
concluding report summary along withprovement strategieto advancestrategicdepartmental goaland
objectives

SDOT also plaits start a citywide longange planning effort in 2022 that builds from many of the planning
docunents mentioned above. The SeafflansportationPlan will guide future investments a@guity,
sustainabilitystewardshipand safety.

&V

Fremont Bridge
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/ﬁiT\\. 3-BIl CYCLE AND PEDRSTBSHEITAN LS
0 |

The Bicycle and Pedestrian System asset class serves pedestrians and bicyclists and encourages walking and
bicycling for transportation and recreatiott.includes the following assets:

Replacement Condion Dat

, . Ver ata
Asset Value Excellent  Good Fair Poor Poory Unk Confidence
Bicycle $71,815,000 - - - - - - Medium
Facilities
Bicycle $2,372,000 - 86.% 1.0% 0.4% - 12.3% Med-High
Racks
Kiosks $1,313,000 - - - - - 100% Low
Marked $3,713,000 - 72.4% 11.7% 13.8% 0.0% 2.1% High
Crosswalks
Sidewalks $9,404,48,000 11.0% 41.1% 37.7 6.6% 2.8% 0.8% High
Stairways $73,229,000 - 70.1% 28.6% 1.3% - - High
Street $3,060,000 - - - - - 100% Medium
Furnishings
Trails $124,080,000 - - - - - 100% Medium

Total: $9,684,020,000

Assets in the Bicycle & Pedestrian System have ownership responsibilities distributed across multiple divisions.
For some of these assethe general maintenance budget may irdduassets from other classeSigure 3.1
belowprovides an estimateldngterm forecast of financiadeeds.

$90.0M
$80.0M
$70.0M
$60.0M
$50.0M
540.0M
$30.0M
$20.0M
$10.0M

$0.0M

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

B New Sidewalk
B Curb Rehab / Replacement
B Trails (New and Rehabilitated)

B New Protected Bike Lanes (PBLs)
Crosswalk Re-Marking
Curb Ramps (New and Rehabilitated)
PBL and NGW Rehab / Replacement

Figure 3.1: Bicycle & PedestriarLong-Term Cost / Needs Forecast (2020 dollafs)

B New Neighborhood Greenways (NGWs)
W Sidewalk Rehab / Replacement
Stairway Rehab / Replacement

6 Curb ramps forecasting assunfiesire replacement wilho longer be a separate line item followthg end of theConsent Decreim 2035.

f’\”‘\T 2020Status & Condition ReparBicycle & Pedestrian Syst¢r26



3.1 BICYCLE FACILITY OVERVIEW
{5he¢Qa o0A080ftS AYTNI &l NUzO G dzNs-wfe =~
bicycle facilities including protected bicycle lanes (PBLS),
buffered bike lanes (BBkparrows painted bike lanes (BL)
and neighborhood greenwaydGW).SDOT installs bicycle
lanes to provide a connected bicycle infrastructure network
The Bicycle Facility asset is a new addition to the 2020
version of thigeport. Multi-use trai§, which are identified

as their own asset in the asset hierargimpvide both

bicycle and pedestrian throughwaysSigure 3.2n the next
pageprovides a citywide map bicycle facilities by type.

PBLs are an especially important facility type as they have
been shown to increase cycling for people of all ages and
abilities. These lanephysically separateyclistfrom motor
vehicle traffic andredistinct from the sidewalk; thapay be
one-way or tweway and may be at street level or raised
several inchesPBLs categorized as major separated are
physically separated from vehicle lanes by planters, curb, curt '
stops, landscaping, raised medidalineator postsand
concrete barries.

BLshave no physical separation. Tlagrt vehicle and bicycle Bicycldanewith delineator posts

users to more informal bike facilitiasing ninor separation

elements such as painBBLsre enhancedbya 21/2-F 2 2 (i & (i NA LSnkeernttie Kike lahe2aydShe
moving vehicléane With the shy zone, thBBLoffers a more comfortable riding environment for bicyclensde
who prefer not to ride adjacent to traffi@Ls are included on neighborhood greenways as well as arterials.
Paint and sharrows are alsgpresented in the channelization class section of this report.

NGWs are installed alomgsidential streets with low motorized traffic volumes and speeds that are designated

and designed to give bicycle and pedestrian safe and pleasant travel pKeytfeatures of neighborhood

greenways are sharrows, sigand speed humps/cushions along the neighborhood streets. Where

neighborhood greenways cross arterial streets through congested areas short sections of PBL/BL may be used to
provide safety and mortity for people biking. These sectipasalfblock or less longf PBL/BL are part of the

NGW asset, not the PBL/BL.

3.1.1I§icycle Fqcilit%verltory Statys a[ld AnticipatAed Anrlual Grpwth o L
.A0eO0tS FTIOAtAUASA I NBeighbSrdoodiGteerfwayh welfesi instalied iRQl2 dng Sy U 2 N
the Department began installing PBLs in 2016 following the 2013 publishingRittluée Master PlaBMP).

The BMPImplementation Plaf2019 to 2023wasadopted byCity Councih June 2019 It identifies projects

and programs which, combined with existing facilities, will deliver a robust connected citywide bike network.
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Q]

Useful

System

Inventory Data Replacement Life Replacement Anticipated
Asset Count Confidence Value/mile (Years) Value Annual Growth
PBL 22.5miles Medium $2.0M/mile 20 $45,000,000 5-8 miles/yr.
through 2024
BBL 40.2 miles Medium $275k/mile 20 $11,055,000 1-5 mileslyr.
through 2024
BL 40.2 miles Medium $200k/mile 20 $8,040,000
(Standard)
NGW 38.6miles Medium $200k/mile 20 $7,720,000 8-10 miles/yr.
through 2024
Total 141.5miles Medium $71,815,000
Legend

Existing Bike Facilities

s |1 Street, Major Separation
wes |0 Street, Minor Separation
s Multi-use Trail

w Neighborhood Greenway

== == = |n Street, Minor Separation
w w o Multi-use Trail
== == = Neighborhood Greenway

— — — Sharrow

Sharrow

Planned Bike Facilities

== w= w |n Street, Major Separation

Racial and Social Equity Composite In

- Lowest Disadvantage
- Second Lowest Disadvantage
1 Middle Disadvantage
- Second Highest Disadvantage

- Highest Disadvantage

Figure 3.2: 2019 Citywide Planned and Existing Bicycle Facilities
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3.12 Bicycle Facilitiife Cycle Costs, Maintenance Approaand Funding
Given the recent additioof this asset typeSDOT does not havdaamal maintenance planHoweverthere are

four typical ways maintenance is completed on a bike fatiigynaintenance overlaps with a routine
maintenance practicor acomponent of the facilitfe.g.,landscag planterclearout, sweepingand delineator
post replacement the mairtenance crew discovermassuea public complaint or claim is reporteat a portion
of the maintenance is controlled and completed under an interdepartmental or interagency agreement.

Routine maintenance of RBL varies based on associated assets atd.viRBLs less thamnefeet wide,
including obstructions like polegquiresmaller sweepers or hand cleanirig.higher traffic area$BL
components like delineator posts, planters, and ea#smore susceptible to damage and collisiorse
Departmentcontinues to evaluate full life cycle and programmed maintenance needs, especially RBlnew
components Crewsgenerallyperformmaintenance in response to customer requeatgident repats, or in
conjunction with regular roadway maintenancéheMaintenance Operationsranch performsweeping
replacespostsandpaint, maintains landscape planteemdperforms othemaintenance activities on PBLs.
SDOT has not trackedaintenance costsidependently foPBlasses by typeandhasnot historicallyincluded
additional budget beyond thgeneral maintenance budgefor thiswork type hence, life cycle costs are not
available.

Maintenance Operations crews perform regular sweeping along downtown cori®IDET uses two sizes of
sweepers depending dhe bike lanevidth and access points. Recently SDOT purchasedeaiieated PBL
sweeper and leases a second sweepebike lares where the regular street sweeper cannat freviously
three peoplewere requiredo properly clean the bike laneswo people using blowers and the crew staff
running the street sweeper. Utilizitigis newer technology for smaller bike lanes bismgpwn customer
complaints due to nois@nproves cleanlinessreduces damageto the assets, savemoney, and helpskeep our
crew staff safe. The Department is in the process of analyzing routinized PBL street sweepingnicbedsre
not available prior to publishing this report.

3.2BICYCLE RACKS =
Bicycle parkingupports the bicycle network by establishing an g

bicycle parking is an importaamenityto increase cycling _ :
Traffic Signs and Markings Crews install and maintain bicycle | §
racks. Buildingdevelopers also install bike racks in the public '
right of way as part of their projects. Developers and proper
managersnayd NI yaFSNJ 6 KSaS NI O] a
meet usability standards.

Seattle launched its pilot frdtoating bike sharempgram in 2017. Wo years after, in 201$DOT installed
1,078 more bike parking spaces and launched a public education pragiaidresghe problemof improperly
parked bikes which are left blocking sidewalkd curb rampscreating barriers for people withobility
disabilities
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3.2.1 Bicycl®ackinventory Status and Anticipated Annual Growth
In 2009, the Traffic Operations group conducted a  condition for2,500 racks andploaded the

comprehensivdield inventory of bicycle racks. The information into the asset data repository. Staff in
survey foased on known locations of racks, as well  the Bicycle Prografmasmaintained the inventory

as urban villages throughout the cifjjhe ever since The latest counts are presented in the
Departmentobtainedits baselinenventory and table below.
Useful System
Inventory Data Replacement Life Replacement  Anticipated Annual
Asset Count Confidence Value (Years) Value Growth
Bike 3,953 racks/ Medium  $600per rack 20 $2,372000 50 spaces / yr.
Racks 10,802 spaces High through 2024

The table below shows the number of bike parking spaces that were adde@d&idce

| 2014 | 2015 | 2016 | 2017 | 2018 | 201%
Bike Parking Spaces Adde{ 515 | 566 | 622 | 466 | 306 | 1,078

3.2.2Bicycle Rackkife Cycle Costs, Maintenance Approa@and Funding

Routine maintenance of a bicycle rack requires onerbeét over the20-yearlife of the
assetwhich coss approximately $330. In higher traffic areas, racks are more susceptit
to damage and collisions. The Bicycle Program continessifieate full life cycle and
programmed maintenance needsifecycles for estreet bike corrals are shorter due to
the likelihood of car impacts and require more regular repair or replacement.

We generallyperform hicycle rack maintenance in responseustomer requests or
accident reports. We have not tracked aintenance costs independently for this asset an
have been included in a general maintenance budget; hence, life cycle costs are not
available.

3.3 KIOSKS

Kiosks are small, natynamic physicatructures in the righof-way that provide information angedestrian
wayfinding.In 2020, SDOGeganreplacing and adding new kiosks and signage for a pilot approach to improve
pedestrian wayfinding. The new design will allow for easier updateseffohiss driven by théedestrian

Master Planwhichaims to deliver on the strategic transportatitarget that 35% of all trigse completedoy
pedestriansdy 2035.

Wayfinding Area Kiosk

Strategy 5.2 of the Plan describes developing a coordinated wayfinding system to improve awareness of the
opportunitiesfor and benefits of walkinign accesiigandconnecthgto other transportation servicesAs
Seattle is a complex and rapidly changity acitywidewayfinding system is proposed to coordinate individual

7 Most racks provide two bike parking spaces, except corrals, which vary in size.L@oi@afsa 2yt &-i2 ¥ ONHRP atR 0§ a
o KE GO élesFokéshare spaces.

8 962 lockto (rack) bicycle parking spaces installed with revenue from the private bike share permits, which do not

count towards Move Seattle Levy deliverables. Wloekl spaces are excluded from this calculation.
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efforts and resourcemwards a common aim of helping people understand the city and its transportation
options aa human, and so walkable, scale.

3.3.1 Kiosk InventgrStatus and Aritipated Annual Growth

Useful System Anticipated

Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
Ped Wayfinding . $7,500¢
Kiosks 13 Medium 10.000 20 $1,313,000 5-10
LapsedPermit 137°
Kiosks in ROW estimate Low Unknown
Total 150 Low $1,313,000

3.3.2 Kiosk Life Cycle Costs, Maintenance Approaahd Funding

SDOT owns and maintains multiple colondasfks. Colors typically represent the time periogdrofect
associated with installatioend arean easy reference point for the style of kioSkeae is an opportunity for the
Departmentto develop a replacement and maintenance strategy basddbsk color and identification of
associated type failureds part ofefining its kiosk policysDOTay choose tobtain afull inventory of kiosks.
Kiosk maintenance includes updating the maps with new graphics, printing, and installing new naajpg repl
glass; graffiti removal; base repair; and relocation due to construction (on reguestme caseshe
Departmentconsides kioskremoval.

There iurrentlyno dedicated funding fanaintainingthis asset.With the newkiosk and signageogram we
anticipate an earmarked maintenance budget. Previouslintemance costs have been included in a general
maintenance budget, and specific costs for maintenance of kiosks are not available.

3.4 MARKED CROSSWALKS

Intersectiors contain either a magd or unmarked crosswalk, unless
posted signage indicates otherwise. Some crosswalks are marked to g o l
establish a visible demarcatigoiding pedestrianiy delineating paths in
the roadway for crossingrhese roadway markings also alert road users
a pedestrian crossing location.

There are four marked crosswalk categories:

V Raised; which includes a paved platform in addition to the
striping

Raised Crosswalks
V Torchdowng a type ofcrosswalk marking where the material is integrated into the pavement through
the application of intense heat provided by a torch

9 Some types of Kiosks in tROWmay have lapsed permits, and thus unknown ownership and responsibility. To better identify risks associated
with these assets, the Departmearduldundertake a review of existing Street Use Permits to devglopaetivemanagement plan. These
counts exclude Seattle Parks Department owned kiosks added under the Feet First effort.
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V Thermoplastie predominant marking citywide, this is a crosswalk marking where a plastic amalgam is
applied to the pavement.

V Community CrosswalksCrosswalks designed and maintained by community gr@&peT is
responsible for remarking the outer parallel linethefcrosswalk, while designed portion maintenance
costs are coverely the responsible community group.

Marked cosswalksre maintaired by theMaintenance OperationBranchcrews at the direction of the
Transportation Operations group in the Transportation Operations Division. The Maintenance Operations
Branchmaintains the pavement component of the raised crodssval the direction of the Traffic Operations

group.

3.4.1Marked Crosswalk Inventory Status and Anticipated Annual Growth
TheDepartment completed a field inventory of marked crosswalks on arstréadtsin 2008andsubsequently

recordedthe collectionin the asset data repositoryl.he inventory is updated regularly and recently added stop
bar attributes. Stop bars aréinear markings perpendicular to the vehicular travel that indicate where a vehicle
should stop foall modes of traffic.

Anticipated
Inventory Data Replacement Useful Life  System Replacement  Annual
Asset Count  Confidence Value (Years) Value Growth
Raisedncluding 40
concrete or 5(e) Low $15,000 (hardscape $75,000 Unknown
asphalt only)
Thermoplastic 5,579 High $600 35 $3,347,400 Unknown
Thermoplastic .
. 41 High $650 35 $26,650 Unknown
with Stop Bar
Community .
24 High $11,000 5 $264,000 Unknown
Crosswalks
Total: 5,649 High $3,713,@0

3.4.2Marked Crosswalkkife Cycle Costdylaintenance Approachand Funding
Crosswalks wear in varying waysSB®OT may maintagomecrossvalks more frequently than other§Vhile

SDOT anticipatesfaur-yearlife cycledeterioration,heavy pedestrian and vehicle traffiatternsmay affect the
crosswalk lifecycleThe Department continues to responddastomernotificationsfor reactivemaintenance.
The crosswalknarkingdesigncanreducewear and tear. For example, ladder patterns parallel to the flow of
traffic tend to have longer life because vehicle tire spacing can be directed between the thermoplastic
application.

Prior to the Bidging the Gap Levy, which began funding crosswalk remarking in 2007, the Department
performedmaintenance in response to a customer request, or maintenance crew obsenldsiog. BTG
funding, SDOT developed a maintenance program for remarking crosswalksgular maintenance cycle.
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Fueled by a Move Seattle Levy performance measure of marki**==
every crosswalk withinfaur-year lifecycleSDOTthrough o
continuous improvemenhas builefficiencies in this program. =_; ———
SDOT providamore services, increadasset maintenance — :
scheduleslower maintenance cost, and reduskability and risk
with a proactive programBased on the new efficiencies of the
program, the average replacement coft crosswalk has
reduced from $1,000 to $600 to reménkaintain the existing
asset. Aside from thd_evy the Safe Routes to Scho(BHS)
program, capital projects, and private projeamarkcrosswalksnnually as well

The Move Seattle Levy cresdk remarking performance measure targets 1,500 for remarking annually.
However, efficiency gaimse not enough tofully cover the remarking cost to meet the performance target.
Currently budgeted at $440,000 annually through 2025, the budget onlyscd2@3 per crosswalkhd
program is underfunded and provides the equivalent budfetmarkng only730 crosswalks. In 2019, the
program was $600,000 over budgéftthis pattern of overspending persists in the future, ib@sonable annual
budget tomeet the performance target about$1 million. As of now, thisunding delta is covered by the
general signs and markings budget.

Funding requirements for maintenance of the concrete platform for raised crosswalks are included in a general
maintenane budget and are not separable at the asset level.

3.5SIDEWALK SYSTEM
The sidewalk system consists of paved walkways (concrete, asphalt, ar§
pavers), a few sofurface pathways, curbs, filler areas, curb bulbs, and {#
curb ramps.Curbs, ipresent, separate the pedestrian area from the stre N
and provide a drainage function. The filler area, or planting strip, is
between the sidewalk and the roadway. The sidewalk system may be
improved or unimproved, and is the zone occupied by the sstemilder,
planting strip, trees, light poles, pay stations, and other street furniture.
Transit Island platforms and median islands share similar infrastructure
attributeswith the sidewalk systefn the Infor database and thuare
included in this sectiowith a reference in the Transit and Traffic Safety
Device Asset ClasseSurb bulbs are extensions of the sidewalk or curh
line into the parking lane that physically narrow the roadway, thereby @&
reducing pedestrian crossing distan€&urb bulbs improvpedestrian
safety by increasing the amount of protected, dedicated space for wal
and encourage walking as a mode of transportation.

Transit island platforms are paved areas within the street that we
designate for bus passenger waiting and loadingnaeng also allow the
buses to stop in lane. The island is a-&t@ding paved area usually wit
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asphalt entrance rampsMedian islands are physical barriers that
dividestreets into two or more roadways, act alsaad scapespot
treatment at an intersdwon or extend along a corridor

We maintain landscaping in the islands under the Urban Forestry
asset classThis asset restricts certain vehicular turning movemen
and may serve as a place of refuge for pedestrians crossing the R ¥
roadway. Median anddnsit islands may also provide a hardscape

walking surface and include accessible crossings.

Curb ramps provide access to the sidewalk system at street crossings and are usually located at intersections but
may also be located miglock. Some sidewalksthe existing sidewalk system do not have curb ramps, and
without a curb ramp, the Americans with Disabilities Act (ADA) may not consider a sidewalk fully accessible.

Most sidewalks in Seattle were constructed at the time each area was originallycdgabdnadwere paid for
GKNRdzAK [20Ff LYLNRBOSYSYy(G S5A&0NAOGA @hdiwater selvice: f 2y 3 &
Not all developers chose bwild sidewalks.Areas annexed to the city in the 1950s developed sidewalks under

the standards of unincorporated King County, which did not require sidewalks.

w»
pul;
w»
Qx¢
et
—

The land use code requires public and private development projects to build new sid¢walks¢ Q& t
Programalso installs new sidewalks

TheSeattle Municipal Codd5.72 requires that adjacent property owners keep their sidewalks in good repair
and safe for public travellhis means keeping the sidewalk clear frogetation overgrowth, snoyand ice
accumulation, as well as making repairs to the sidewalks when damaged.

SDOT is responsible fhrsidewalk repagwhen adjacent to an SDOT owned property or damaged by 8ROT (
SDOT owned treeapd 2) maintaining $&a passage Curb repairs afg 5 h ¢espansillity. TheDepartment
splitsresponsibility for the sidewalk system between the Project Development Division, which plans, atesigns
builds new sidewalks, and the Maintenance Operatiyasch which is regonsible for mainteance of the
sidewalk system.

3.5.1 Sidewalkiswventory Status and Anticipated Annual Growth

Sidewalks are key building blocks of an effective pedestrian netAppkoximately75%2 ¥ { S+ GGt SQ&a o f
(one side of one block) have sidewalks, for a tiftaver34,400 existing block faces with paved sidewalkss

leaves almost 11,500 block faces that are unimproved or have gravel sidevr@@MP Implementation Plan

and Pogress Report targets specific sidewalk locations and strategies including cost effective pathway

installation.

The Infor database maintains the sidewalk system physical inventory. We maintain sidewalk asset attributes in
our inventory including category, surface type, width, length, incomplete sidewalks, planting (or filler) strip type,
planting strip width, andrpmary cross slope.
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Inventory Data
Asset Count Confidence
Sidewalk / Walkway 79,143,531 sf High
Curbgt! 12,371,489 If High
Curb Ramps 31,823 High
Curb Bulb 807 Med-High
34,425 block faces .

Total 2,288 miles High

Replacement

$52-111/sf10

$20,000 ea

Useful System Anticipated
Life Replacement Annual

(Years) Value Growth
40400 $5,980,166,00 45,800 If

100 $2,783,5%,000 9,100 If
$636,460,000 1,250
100 $4,237,000 Unknown

$9,404,44,000

Buildingona 2007 inventory and 2008 partial condition assesstie8DOT performed a sidewalk assessment
over the summer of 2017. The assessment not only validated asset data on over 34,000 blocks of sidewalk, but
also produced information that helps inform thactive repair and mitigation program.

Using the data acquired through this assessment, we can focus on making the citguitatde andaccessible
for everyone, including thoseingwith mobility disabilitieand those living in underservgdogaphical areas

The information collected all®us to:

1 Predictsystemwide repair needs

1 Recommend additional funding for proactive repaird prioritize mitigation activities

1 Increase awareness of sidewalk maintenance naadsnhhance property ownegducation

1 Evaluatesidewalkre-inspectioncadenceandrecommendenforcementprograms

1 Respond to claims and litigation

9 Take advantage of funding opportunities

1 Explore the possibility of implementing property point of sale progveimes property owners transfer
or sell their propertyproperty owner cost sharing programs, and sidewalk repair under adjacent private

and publicly permitted projects

c2tt2gAy3 GKS laaSaaySyids

{5h¢Qa aA REemaitnient enaByleit ah NJ | Y

prioritization model that analyzed severity of damage, mobility impairment,usagje and proximity factors

identified under the ADA Act.

0 syrface costs vary by material (asphalt, concrete, and.bBldes not include cost of working around utilities, drainage, tree issues, @omple

traffic, or business accommodations.
ncludes agrade walkways
12Curb bulb sf est. at 125 sf

13The 2008 partial sidewalks condition survey focused on areas of known higher pedestrian volume such as the Urban Villages.

()
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Height differences accounted for the highest quantity of issues (92,000), which is digh#se claim for trip

and falls. By developing a proactive model for mitigation, SDOT has increighediffierence reductions by
tenfold, or over 10,000 spot treatments annually. SDOT crews or contractors help nmiabitizeand maintain
accessiility by placing asphalt shims between sidewalk sections or grinding to achieve a more level walking
surface.

TheBTG evyprovided the funding to build t6 20 new block faces of sidewalk per year between 2007 and
2015. In all, BTG funding was usedapair 220 block faces and build 118 new blocks of sidewEttiedViove
SeattleLevy includes funding to build 250 blocks of traditional anetraaiitional sidewalk between 2016 and
2024. The cost oanew sidewalk assumes minimal drainage castiloes not include ROW acquisition,
substantial excavation, or retaining wall constructidny ofthose exclusionsan substantially increase the cost
of anew sidewallprojectcausinghe costto vary substantially between projects.

F I

In 2015, SDOHired a consultant to perform an ADA smlluation field
survey of existing curb rampBata from this effortontinues tosupport
the Pedestrian Master Plamhile improvingdata quality for compliance
with Department of Justice and Federal Highway Administration
guidance.

Then in 2017 e City settled a class action lawdartcurb ramps in the
Sd GGt S Lizo t ATheReydoELOIVIGIHF ot SehiBedsent
Decree obligats theCty to permit or build a minimum of 1,250 curb
rampsper yearfor 18 years, through July 1, 203Ehis hasignificantlfincreased 5 h ¢ufbdampinventory
andtrackingneeds Many improvements in curb ramp data quality can be seen jouthiicly availabl&DOT
Assets MapPlanned Curb Ramp Web ApmdCompliant Curb Ramp Web App

Under theTitle Il of the Americans with Disabilities Act (ADA) regulation 28 C.F.R. § 35)150tB(2@nd local
governments are required to selfsesn the effort of identifying barriers accessing programs, services, and
activities. These selbdssessments are conducted and plans to remove accessibility barriers are prioritized or
documented in ar\DA Transition Plan

With authority over streets and sidewalks in the City of Seattle, B&Qipdatedts ADA Transition Plawhich
includes sefassessment and barrier removal efforts relative to pedestrian facilities in the pubhiofrigdny.

This plan also includes additional information about the Department's efforts towards compliance with the ADA
and mproving accessibility in Seattléhe SDOT ADA Transition Plan is
considered a living document, with progress and updates provided
periodically.

Efforts have been made to ensure that this plan is accessible to all usefi
Pease contact th&DOT ADA Catimator for inquiries orthe appendices,
including referenced data, maps, or any other supporting documents in
alternative format.
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3.5.2Sidewalks Life Cycle Costs, Maintenance Appraaid Funding

SDOT provides two (2) basic types of maintenance for its
sidewalks:

V  Preliminary repaior mitigation
V  Permanent repair

In 2017, preliminary repair or mitigation work, typically
involved a site visit where maintenance staff painted issues
with white paint,placed a barricade, and/or initiated a
preliminary repair. Beginning in 2018, SDOT embarked on c. .
proactive mitigation program allowing for more equitable management and prioritization of S|dewalk work
acrossSeattle

The sidewalk assessment project sgebdly heightened awareness about sidewalk repair needs and increased
funding. Once the sidewalk data was analyzé&®18 SDOT executed athréeS S| GaKAY o0t AlGT ¢ &
placed asphalt adjacent to uplifts to mitigate trip hazards. In a coordiafiteti contractors also beveled

hundreds of vertical differences on sidewalks2018and2019, crews and contractors applied over 10,000

shims and beveBnnually SDOT crews report being invested in the outcome of an effective approach that gives
them the ability to organize their work within grids rather than responding to single customer requests that
inefficiently took them all over the city daily.

SDOT crews install shims by applying an asphalt patch to correct faults, settlement, or otz distrews
cannot correct the issue with a spot repair, SDOT may close or evaluate the sidewalk as a candidate for
permanent repair.Beveling, which is performed by contractors, grinds the height difference to match the
adjacent panel.

The intent ofpermanent repairs is to extend the useful life of the sidewalk surfat@lyears, although
sidewalks adjacent to street trees may require much more frequent maintenance.

As of 2019the Sidewalk Safety Repair Progr&8RHs enacting a comprehensive proactive repair and
maintenance program to deliver the best value of services to the traveling public. Prior to 2018, three primary
sources triggered sidewalk repairs:

V Customer Request
V Claims
V Field observations

For the SDT sidewalk repair program to consider a damaged sidewalk for repair it genedjdlgdat to City
owned property, or City owned trees causing the damage.

Program staff forward damage caused by other City agencies or public utilities to the appagenatefor
repair. If the location meets the above criteria, then the Sidewalk Repair Program repairs selected locations
based on the following criteria:
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principles as expressed and adopte@®idinance 22386

Within an urban village
Adjacent to an arterial street

High priority project areas as identified in fhedestrian Master Plan

a M D

Within three blocks of a community or healthcare facility such as a school, park, library, clinic, hospital,
or senior housing

On a block with a transit stop
Geographic and sociaistice distribution
8. Constructability and cost

The above critesiareintendedto ensure that the repairs will benefit a significant number of pedestrians, and
the greatest number of users. The greater the number of selection criteria a specific lowsisnthe more
likely the program will prioritize repair at that locatidtowever, the City has a significant backlog of potential
repair locations and SDOT is unable to repair many of the identified locations that meet all the criteria.

Program staffefer sidewalk damage associated with private property tavthimtenance OperationBivision

for action. The Seattle Department of Construction and Inspec(i8BCypically handles notices of vegetation
overgrowth from private property that impactset sidewalk, althougBDOMaintenance Operations crews may
abate immediate concerns. In addition to implementing a new enforcement and inspection tool (Accela), SDOT
is evaluatingvays toencourage aneénforceproperty ownerrepairas defined under theeattle Municipal Code

to ensure compliance.

In 2019, Seattle City Council passed Resolution 31908 directing SDOT to present a range of policy alternatives to
improve sidewalk repair and address the large volume of observations recorded in the sidsesdinant.

SDOT collaborated with théniversity of WashingtoBchooEvansSchoolConsulting Latb examine sidewalk
maintenance practices, policies, and program options to advance accessidifityuityin Seattle. Theeport
recommendshe followingstrategies to improve thstaklity andsustainah £ A G & 2 F ( &gddwaR S LI NIi Y €
repairapproaches*

1. Implement dive-year shim/bevel plan

2. Increase property owner awareness and education about sidewalk responsibilities
3. Simplify the sidewalk repgermitting process

4. Institute an incoméased costharing program for loweéncome property owners

5. Implement clearer enforcement methods

6. Seek increased and stable funding sources

14 herbold.seattle.gov/wszontent/uploads/2020/10/SidewalRepairPolicyReport _Final 80-20.pdf
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BTGevy funding ended in 2015 and was replaced with funding frorivithee Seattld_evy starting in 2016.

t NEOA2dza LISNF2NXI yOS YSIFadaNBa F20dz2aSR 2y aof 201
review In 2018, the days to complete an engineeliB A S g 61 & NBLIX | OSR 6A (K
track field crew efficiencyThe Pedestrian Master Plan (PNB)ormance targets are defined by blocks of new

and replaced sidewalk.

The Sidewalk Development Program uses prioritization criteria established in the PMP to determine new
sidewalk installationsThe PMP uses a dadiaiven prioritzation process to identify high priority locations. Each
block receives a score that reflects safety factors, including traffic speeds and collisigh sktand scoring
process identifies high priority areas in the city by evaluating health and dgtstgnd potential pedestrian

demand.

Funding for new sidewalks in Seattle currently comes from a variety of sources, including:

V Sidewalk Development Program
Safe Routes to Schq@RT3)rogram
Neighborhood Street Fund

Capital projects

School Speed Camera Proceeds

< < < < <

Private development

V  Other agencies

Projects funded through the Safe Routes to School program are prioritized using similar criteria. The
Neighborhood Street Fund program applications are prioritized byothenanity, then voted on by community
members in each Council District. Final project selection is done thitmeigtove Seattldevy Oversight

Committee

Using the 2017 sidewalk assessment data, SI3thates apermanent repair backlog betwe&%00 millon and
$1.33 billion Historically, sidewalk repair and mitigatfondingranged from$1.5 to $1.7 million annually. In
2017 and 2018, an additional $2 million was provided for the sidewalk repair probn@rincreasetbtal

fundingto $5.8 millionm 2019.

Sdewalk maintenance requires a holistic approach of working with property owners and otl2epaitynents
to improve the pedestrian rigidf-way. Where full condition information is not available, based on they&a0
life cycle of sidewalksin estimated 2% of the sidewalk system, including curbs, filler, and curb waluk,
typicallyneed tobe permanently repaired, or replaced annually.

We estimate new sidewalks constructed by SDOT, developers and capital projects will requirelddddioga
for maintenance and operations of approximatedy7®0 peryear. While initially a modest amount, it is a
compounded cost for each year awduld befactored into the longerm cost of routine maintenance and

operations.

2020Status & Condition ReporBicycle & Pedestrian Syst¢rg89

al

F I

C
N


http://www.seattle.gov/transportation/document-library/citywide-plans/modal-plans/pedestrian-master-plan

3.6 STAIRWAYS

Due to the many hills throughout Seattle, there are numerous
locations where it becomes too steep for a street or sidewkte
city-built gairways to maintain the connection between adjacent
neighborhoods and to provide an interconnected network of
sidewalks. Stairways encourage walking and provide access to
public transportation.Some stairways includegestrian viewing
platforms. Thesstructural deckprovide space for pedestrians to
view the city and its surroundings away from vehicular traffic.

Stairways are maintained by5 h Rdadway Structures Division

3.6.1 Stairwaykwventory Status and Anticipated Annual Growth

The Structures databasas maintainedhe SDOT conducts periodic inspections of stainaays
inventory of stairways since 199 2012,data was well asemergency response to an incident or
migrated tothe Infor central data repositoryhich is customer requestFunding is neezti to establish a
also the current tool fowork order creation. regular, Ayear cycle of inspectionsnspectors
Gondition informatiorhas been entered in Infor since completed 94 stairway inspections in 2018 hate
then thoughupdates forthe last two yearsre still in averagd 50 per year sinc2014.

the process obeingenteredinto the system.

Anticipated
Inventory Data Replacement Useful Life  SystemReplacement Annual
Asset Count Confidence Value (Years) Value Growth
. 35,P41f; . 75 (Concrete)
Stairways 497 uniits High $2,046 40 (Wood) $73,229,000 0-5 per year

3.6.2 Stairways Life Cycle Costs, Maintenance Apprgaaid Funding
Rehabilitation of a stairway poor conditioncan range fron$10,000to $250,000and costs$200,0000n

average.A stairway that degrades to poor condition has a life expectancy of less than 15 yegresaod the
replacementist. Crews repairtairways on a priority basis within the available fundifigefollowing table
descriles the priority classification codéggy use

Priority Classification Maintenance Response

Emergency Condition warrants immediate attention

Maintenance should bgcheduled in the work plan fc

High attention in the next six months
. Schedule the maintenance work within nere-three
Medium
years
Note Schedule as priority lotgrm maintenance
Routine Schedule as routine losigrm maintenance
Low Monitor the condition of the deficiency
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The Department allocated tHands it received in iB019 for rehabandreplacementaccording to the priorities
aboveasit strivedto meet its MSlannualgoal ofrehabilitatirg five stairways from poor to ga condition With
only aboutl2 poor, mostly streetcar slabstairwaysemainingin our current inventorythis mears that this
portion of the inventorncan be restored to good conditiamtwo -threeyears Alternatively, wittRoadway
Sructuresestimaing thecost ofrehabilitating a stairway to tepproximately $,000/linear footandan average
stairway measurin@OOlinear feet, a onetime cost to rehabilitate @lirrentlypoor condition stairwaywill be
about$2.4million.

The numier of poor stairways each year, however, is not stiRimadway Structures engineers estimate B4t

of the stairways rated as fair condition will deteriorate to poor condition each year, and that 3% will deteriorate
from good to fair condition in thatsne period.Using the average length and unit cost to rehabilitate a

stairway, this translates to about $1a1$1.8million/year b avoidhaving any poor stairay in the future Note

that this funding amounivas computedising averages, and individutgisvayprojectsin any one year will

vary. However, at some point the total linear feet of stairway in fair or poor condition will need to be
rehabilitated, and this funding requirement represents an average amount of annual funding that must be
sustainel overthe next 20years to accomplish the rehabilitatioBecause the rate of deterioration of aging
stairways exceeds ttgresentrate of rehabilitation, the backlog of stairways rated in poor condition will

continue to grow.

3.7 STREET FURNISHINGS

Street Furnishings includealls benches, chairs, tables, a clock, and irailise rightof-way andypically come

from capital pragcts and private developments. An inventory of street furnishings was obtained during the 2017
Sidewalk Assessmeautd the 2018 Shoreline Street End review, however only 16 are known to be owned and or
maintained by SDOTBome types ditreet furnishingén the rightof-way may have lapsed permits, and thus
unknown ownership and responsibility.

3.7.1 Street Furnishindsventory Status and Anticipated Annual Growth

Useful System Anticipated
Inventory Data Replacement  Life Replacement Annual

Asset Count  Confidence Value (Years) Value Growth

2
Bench 813 Medium $2,700 58 $2,1%,000 20-30

. . . 100

Historic Clock 1 Medium $50,000 150 $50,000 uUnk.
Ralil 146 Medium $59,000 unk.

2
Table 79 Medium $2,700 58 $213000 Unk.
Wall Unk. Low Unk. Unk. Unk.
Total 1,039 Medium $3,060,000

3.7.2 Street Furnishingsife Cycle Costs, Maintenance Approaa@nd Funding
Maintenance costs have been included in a general maintenance budget, and specific costs for maintenance of

street furnishings are not available. Street furnishing maintenance includes graffiti removal; base repair; and
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relocation due to construction (oequest). There is no dedicated funding for this aypet In 2019, we spent
approximately $0,0000n maintenance, replacement, and installation of \fiagting signs and street furniture
maintenance.

3.8 TRAILS
SDOT muliise trails are offoad paed paths.Trails

encourage walking and biking, as well as other forms of
recreational transportation, such as rollerbladifidpese trails
provide important connections to the sidewalk network,
greenways, urban centers, and to the regidaintenance
primarilyfalls onSDOTthe Department oParks& Recreation
and the Port of Seattj@epending on various agreements.
Maintenance crews perform minor trail maintenance.

' VRENI GKS /AGeQa . A080tS al
multi-use trils upgrade and maintenance plan. This plan
assesses existing melige trail conditions, provides recommendations to improve the wsétitrail
environment, and develops mulise trail capacity studies to evaluate trail expansion needs, crossing
improvements, maintenance agreements, and public outreach.

3.8.1 Trail¢nventory Status and Anticipated Annual Growth
Trail reconstruction costs do not include construction of other structures, such as bridges or retaining walls,

NBIljdzA NBR (2 &adzlJL2 NI GKS FaasSd |y RhefD26frails VpdpaddzRlant O
includes maintenance cost estimates

Saa

System Anticipated
Inventory Data Replacement  Useful Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
Multi-use 47 lane . 40 (Asphalt) 0.5to
Trail miles Medium $2,640,000 20 (Gravel) $124,080,000 1 mile

Q|

3.8.2Trails LifeCycle Costs, Maintenance Approach and Funding
Prior to BTG funding, crews performed maintenance only in response to customer sed@i&sind the Move

Seattle Lereshaveallowedthe Departmento completethe following activities on multise trails

V  Soot repair of pavement, drainage, bollards, and
curb ramps

V  Sign and marking maintenance

V  Mowing, trimming, and sweeping
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Before BTGthe Department did not funttail
maintenance separatehWe completed tragpot repair as
part of the overalbudget to maintain pavement.
Maintenance costs have not been tracked independently
for this asset and have been included in a general
maintenance budget for bicycle facility improvements;
hence, life cycle costs are not available. Multiple capital
and irteragency projects funded recent trail upgrade
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4-BRI DGES AND BTPRETTUORE

The Bridges and Structures asset class consists of the transportation structures that are associated with the
street network and a few onref-a-kind roadway structuresThe Roadway Structures group maintains all
roadway structures.

Condition Data
Asset Replacement Confidence
Value
Good Fair Pbor Unk
Air Raid Siren Tower $548,000 - 100% - - High
Areaway Street Walls = $194,401,000 436% 33.1% 3.8% 19.5% Medium
Bridges $7,143508000 26.2% @ 57.4% 16.4% - High
Bridge Hydrant Vaults $5,16Q0000 17.1% 53.1%  29.8% - High
Elevator $3,000,000 100% - - - High
Retaining Walls $1,361,2B,000 30.2%6 342 26% | 33.0n Medium
Tunnels $2,624,000 - 100% - - High
Total: $8,710,48,000
$450.0M
$400.0M —
$350.0M —_—ii—
$300.0M = ==
$250.0M = ==
$200.0M — — —
$150.0M — —_—
$100.0M _—
$50.0M — — — —_— e

goov —HELHE N N BN BN BN =N BN =N BN BN BN BN BN =N =N BN =N N

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

Northlake Retaining Wall North Sea Wall Replacement
Various Additional Bridge Capital Replacement Improvement Needs Bridge Seismic Upgrades
Annual Basic Bridge O&M Investment Needs m Fill Areaways or Replace Street Walls
m Replace Existing Retaining Walls (100-Year Cycle) m Replace New Added Retaining Walls (100-Year Cycle)

Figure 4.1: Bridges & Structured_ong TermCost / Needs Forecast (2020 dollars)

The bridge needs presented in Figure 4.1 is the best conjecture based on historical operatioas@mance
spending levels and cost replacement studies available prior to the bridge audit fHp@iiars with pattern

(versus solid) fill represent financially unprogrammed structure replacem&sitsart of its response to the

audit report, SDOT Ivbe undertaking a detailed reassessment of its bridge data relating to the condition, useful
life, andlifecycles costs to accurately estimate the bridge maintenance n@&bése data improvements along

with a more informed strategic asset managemeanre expected to be completed no later than the end of
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4.1AIR RAID SIREN TOWER

The Seattle Engineering Department, the precursor to SXTthe air raid
siren towerin 1957 with the Department of Civil Defense as a respongetc
threats of the Cold WarRecognized as a historical landmdris in the
Phinney Ridge neighborhood at the intersection of N 67th St and Phinne!
The air raid siren tower was once part of as&n system throughout the
Seattle area designed td¢eat residents in the case of a nuclear missile atta

The Departmentompleted Emergency maintenance on the tower in 2006
andneedsfunding for additional maintenanc&.he tower is no longer in
service.

4.2. AREAWAY STREET WALLS

Areaways are spacesathexist under sidewalks and between the
street and the adjacent buildingAlthough there are a variety of
reasons why areaways exist around Seattle, the most common ¢
is the reconstruction and raising of street grades in the Pioneer
Square area followg the Great Seattle Fire of 188BheGty-built
street walls andilled the street aredrom the 1890s through the
1940s.

SDOT owns and maintains most of the areaway street walls in Seattle, as well as a few of the sidewalks that are
adjacent to areaway street walls and supported by thimmost cases, the areaway itself is considered private,

asit isused by the adjacemroperty owner under the authority of a street use permiihe areaway street wall
provides a necessary and important support to the sidewalk, streanfillutilities.

4.2.1 Areaway InventoryConditionStatus and Anticipated Annual Growth
Roadway $tctures has maintained an inventory of areaway street walls sinceab@®danagethe inventory

in thelnfor centraldata repository.Physical inventoriesiere conductedn Pioneer Square in 2000 and the
International District in 2011An inspection grgram is currently assessing areaways in Pioneer Square and
anticipates completing the remaining areaways in that neighborhood by year ehdZX0D¥1E19 dependent. In
general, SDOT is responsible for areaway street walls and adjacent property owrespanrsible for areaway
sidewalks.

During the 1930s ant940s, areaways were heavily permitted by adjacent property owners for afiglaty

usage fee. An example is the building"a8e and Pinein downtown,where areaways exist around thatire
structure. Records of the original construction of street walls are often midAlagliscover new areaways
duringthe process of new development, renovation of buildings, or when property changes hands. When this

15 seattle.gov/Documents/Departments/CityAuditor/auditrepo?@20 03 SeattleBridges FinalReport.pdf
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occursthe Departmeninvestigaes ownership and maintenance responsibilities andsdle inventory to the
system.

Until 2019, SDOT conduetl sporadic funding dependeinispections of known areaway street walfghen
inspectors noteareawaycritical sidewalkdefects Street Use Diws staffare notified and in turcontact the
adjacent property owner and request reairccur Access to permitted areaways through adjacent private
property can often be challenging and delay established inspection cycles.

Much ofthe areaway condition assessment datdaside ofhistoricPioneer Squareemainsout of date and
sufficient resources are not availabdeestablisha consistentnspection cycle. Roadway Structures estimates a
1 to 10yearinspection cycle is desiraldepending on age, condition, and adjacent ugdss provides
adequateconditionmonitoringand timely responst deterioration

Useful System
Inventory Data Replacement  Life Replacement AnticipatedAnnual
Asset Count Confidence Value (Years) Value Growth
236 each: $900/sf of wall Growth occurs whe
’ H . H 6
Areaway Street Wall 204,774 sq. ft. Medium space; $60/cubi 75  $194,401,000 areaways are

feet for cavity fill discovered

4.2.2 AreawayLife Cycle Costs, Maintenance Approa@nd
Funding
Sidewalks are an integral structural component of the areaws

andare considered inhe areaway street wall condition rating.
SDOT and the adjacent property owdecidemaintenance
responsibilityon a caséy-case basjsvhich isstatedin each
Street Usermit.

Roadway Structurdsaslimited funding for a regular
maintenance program for the areaway street walls. Emerge
response situations may require midyear budget adjustments or Areaway Below Sidewalk

new appropriations. The largest risk for this aistie age and lack of historic maintenanktany areawgs in
Pioneer Square are past the point of rehabilitation and require filling. Due to the condition, the weight of heavy
vehicles that park on top of sidewalks or falling construction debris can damayedhay.As they

deteriorate, sections of thedstwalk can collapse posing a risk to the paniit emergency responders$he
recentclosure othe Alaska Way Viaduehichmovedbuses ot city streetshas impacted the areaway
conditiondue to increased loadingnore frequent andheavier vehicle loadlsin 2019, SDOT established a
10,000pound weightimit for curb and parking lanes with adjacent areaway street wiiisough theareaway
inspection program, we are identifying opportunities to execute capital street wall improvements to reopen
some lad zones.

16 System value has decreased due to an improvement in data quality. Pakh&DOT performed inspections42¥oof areaways and
added actual height (previously estimated atdé€tYfand condition details to the assets. Replacement value also includes cavity filling non
historic areaways.
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TheCA { &6ttal project improvemenirocess allocasfunding for areaway work, either fill or restoration, on a
caseby-case basis. SDOT recommermi#tinuingfunding for a multyear effort to acquire current condition
data on all areawastreet walls.

The areaway street walls are of varying construgtioludingbrickmortar, rubble/mortarandlightly reinforced
concrete. None of the street walls meet current design standafl®und20% ofknownareaway street walls
dzy RS NJ { 5 h ¢ Q &avélieen rdBujitiilled @rirdplacé®since initial constructioBurrent rehabilitation
/ replacement funding isot at an adequatéevel given advanceasset age which in some cases is over 130
years Areaways/areaway street walls in poor conditize candidates teither becavityfilled or restored
depending on historic designatioisDOT updates andcategorizes the asset attributafter filling an areaway.
The heightened condition assessmentgn@m mentioned above all@$DOT staff to better evaluate proper
longterm fundingfor the future specifically for areaways in Pioneer Square

4.3 BRIDGES
Bridges are elevated structures that facilitate efficient and _
RANBOG GN}Y @St NRdziSa 650685
network disrupted by physical features or topography.
Absent a bridge at such locations, travel routes would be
inefficient and circuitos, ifat all possible One exception to
this definition is the structural deck over wafalso
considered a pietthat provides a viewingr fishingplatform
for pedestrians.Several examples include the Alaska Way
Seawall24th Ave NW PieandFishimg Pier bridge at #

Spokane St over the east Duwamish

-;bielfremont Bridge

4.3.1 Bridgednvertory Status and Anticipated Annual Growth

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
MovableVehicular Bridge: 4 High $6,400/SF 75 $602,000,000  Unknown
Over Railroad Bridges 23 High $2,100/SF 75 $2,449,000,000 Unknown
Overwater Bridges 29 High $2,600/SF 75 $2,837,000,000 14,000 SF
Other Bridges 66 High $1,700/SF 75 $1,256,000,000 500 SF
Total 122 High $7,144,000,000

In previous editions of thassetStatus & Condition report, bridges melassified under three categories:
movablevehicular norntmovablevehicularand pedestrian bridges. Since then, the Roadway Structures group at
SDOT has switched tigingthe four categories in the table abowdenestimaingthe replacement cost of the
bridge systemFor maintenance purposes, namvable vehicular bridges actassified based on the structural
materials used in the bridge:

V Steel V  Timber
V Reinforced Concrete V Composite

Since its inception Seattle has experienced periods of large cyclical gi@nhresultthe Cityconstructed
infrastructure in largevaves and replacement may also be required in an uneven fasterfirst generation of
steel and concrete bridges is nearing the end of their designlivgs. H nHn > GKS | @SN 3S | 3§
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bridgesis 61years. The age othe lastbridgewe replacedwas 6years. Bridges 70 years of age or older,
represent$3.5 billionin replacement value.

.8S06SSYy HwHnmp FTYR HamyZ {5h¢Qa o6NARIS RSO|l aldz NB ¥F2
Over the next four yeartheCA (i @ Q& eéntedyiRedBcted tyir@rease from major capital projects including
S Lander St Bridge, Northgate Bezlestrian Bridge, and structures built by the Office of Watetrfront

SDOT has both sole ownership and maintenance responsibiline 122 bridges morted in the tableand
shares partial ownership and maintenance responsibilities for other bridges within City of Seattle boundaries.

The Roadway Structures group maintaindde inspection and asset inventory data in the Washington State

5SLI NIYSyd 2F ¢ NI yaL}R2 NISDOR @ilza@riotherdsthbRsa I8fér oMicawolR | G 6 | & S
activitieson bridges and shares this data with the BridgeWorks datat®mbridge inventoryis updated
annuallyasroutine bridgeinspections areompletedor if new discoveries regarding condition are made

The inventoryncludes all bridges where SDOT performs maintenance natrjustthose owned by SDOTFor
bridges partiallpwned by SDOT, tligepartment is responsible for maintenance which is funded through the
General Fundnd in most caseshe partner funds full replacemeekcept when there is an agreement stating
otherwise. SDOT performs reimbursable maintenance workralges belonging to other city and state
departments and performs inspections on SDOT bridges as well as privately owned bridges within the right of
way. Occasionally, SDOT inspects and maintains@tydepartmentbridges on an as needed badiuing

the annual bridge inspection program, SDOT inspects components of each bridge on a regular cycle:

Routine Inspection at least oncevery 2 years
Underwater Inspectioq every 5 years
Fracture Criticat every 2 years

Special Featurasevery 2years

< <K<K

The Department follows the standards and establishaaspection schedule for each bridagcording to
federal regulations (Federal Law 23 CFR @36)vever, if condition dictates kaidgemay undergo more than
one inspection in any giveear.

I {dZFFAOASYyOe wliAy3d 6{wo A& I OIFftOdzZ SR @I fdzsS GKI
determines federal funding eligibility. An SR value of 100 represents a bridge in new condition. A bridge with an
SR rating of less th&® is typically a candidate for rehabilitatiohbridgeratedwith an SR of less than B0

O2 y a A RS Nl iRdodB ha# igpyldhat the bridge is unsafe for vehicular traffibridge condition rating

considers manfactorsbeyond component assasients includingtraffic volumes.Bridges rated in poor

condition qualify fofull replacement funding, anihe Department may pursuending, for example, when

current traffic demand has grown to a level that exceeds the traffic volume for whichdbe tvas designed.

z

ElevelJSNOSy G 2F {5h¢ Q& oNAR3IS&E KIGS Iy {w 2F tSaa (Kl
This cohort of bridges represents the current replacement backlog and has a combined cu2@ntg2@ of
$854 million.
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If the condition of a bridge deteriorates below a level considered safe for the load carrying capacity, the
allowable vehicle weight is restricted on that bridge. SDOflvedsidges where weight restrictions have been
posted and two bridges that have been closed to vehicular traffic.

4.3.2 Bridged.ife Cycle Costs, Maintenance Approa@nd Funding
The useful life of a bridge depends on the structural materials and the level of ongoing maintenance applied to

the bridge. The cost of a new bridge varies considerably and is dependent on many factors, including structural
materials, span, expected traffrolume, and topography. Construction costs aveb8gE30per square foot of
bridge deck area.

The lifecycle cost of routine maintenance on-noovable bridge can range fradi50,000 tab10 million
depending on the size, material, and complexity otifigge. Over the pasi4years SDOT has spent an
average of $6.6 million per year on bridge maintenaagure 42 below shows a comparison of the annual
bridge maintenance spending and budget since the BTG levy expired in 2015.

$12.0

$10.0

$8.0
$6.0
$4.0
$2.0
$-

2016 2017 2018 2019

Millions

m Bridge Maintenance Budget m Bridge Maintenance Actual

Figure 4.2 2016- 2020Bridge MaintenanceActuals vsBudget(2020 Dollarg

SDOTepairsbridges on a priority basis up to the level of available funding according to the criteria in the
following table.Issued work orders represent routine maintenance activitielst® not include major
rehabilitation or replacement of major bridge components, such as expansion joints.

Priority Class Maintenance Response

Emergency Condition warrants immediate attention

Hiah Maintenance should be scheduled in the work plaraftantion in the next six (6)
g months

Medium Schedule the maintenance work within nex3 $ears

Note Schedule as priority lortfgrm maintenance

Routine Schedule as routine losigrm maintenance

Low Monitor the condition of the deficiency
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Since dridge can potentially have a very long useful life, programmatic management requires maintenance and
replacement of major components of the bridge on a recurring cycle, rather than replacement of the entire
structure Maintenance can be broken down irtteo major types: routine and preventivRoutine

maintenance covers sheterm work that requires regular reoccurring attentidPreventive maintenance (PM),

on the other hand, focuses on preservation and encompasses actions or strategies that slodeteidoration

or restores the function of a bridge which can extend their useful life long past original desigi lkark

includes seismic improvements, major rehabilitation (strengthening structural members and replacing deck
surfacing to keep therlaige functional for freight and transit), and other maintenance activities based on the
type of bridgé”. { 5h ¢ Qa NRBdziAyS |yR LINBaASNBI(GA2Y YIAYliSyl yoOS
with the current state of their fundint.

Program Description Funding

Annual routine maintenance Routine repair of bridges Move Seattle Levy

Annual roHover of funds from
one budget year to another to

Annual program for painting Routine painting of steel structures allow theaccrual necessary to

bridges address this higlost
maintenance activity
Seismic retrofit Seismic retrofit of high priority bridges Specific bridges identified in

Move Seattle Levy

Currently unfunded, target
replacement of one (1) contro
system every five years

Bridge control system Replace Bridge Control System

(Spokane St Bridge due feptacement)
(81t GKS RSO adNF
affect the steel. Minimize impact loadir
for joints. Resurfae or replace the
entire deckidealy every25 years

Deck replacement Currently unfunded

Upgrade bridge vehicle rails to current
AASHTO industry construction standar
which support heavier vehicle heavier
and higherclearancesTheideal
replacement cycle for railingasice
every 50 yars

Bridge Vehicle Rail Safety Prograi Currently unfunded

Replace deteriorated jointgeriodically,

Expansion joint replacement ideallyevery 25 years

Currently unfunded

Since the BTG funding ende®bi5 the Department has rehabilitated tvaoidgesand seismically retrofitted
three. With the remaining BTG funding, tipartment was able to design and begin construction on the Yesler

17The inclusion fopainting in the routine maintenance budget vs. actuals report is a deviation frdPtNé\ suggested treatment of thisigity
aspreservation work

18 As part of its response to the Bridge Audit Report, SDOT has contmittggfovingits condition data, estimated usefuldicalalations, and
lifecycle cost calculations of its entire bridge inventory which wouldsential in the development of a strategic asset management plan for
its bridges no later than the end of 202Bhis project iseferred to as the BusineBsacticeUpgradegBPU).
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Over 4th Ave Bridge and design Farview Bridgéwith the latternow being constructed and expected to open
to the public inthe summer 02021).

SDO®valuates bridges under a robust inspection program that identifies each dafetprioritizes the work.
Roadways Structurestaff understands the backlog well in terms of routine maintenaAtéhe beginning of

2020 the Roadway Structures group carried a backl@$®bridgerelated work orders. Work orders vary in
cost, but the current average is more tHe$500Q As a hdge ages, there is a point at which the amount of
required routine maintenance begins to rise significantnere rehabilitation is completed, the amount of
maintenance decrease¥Vhenwe replacebridges, the maintenance backlog of the associatedyérisl

eliminated, allowing th®epartment to focus on other defecelated work. Both factors will affect the rate of
increase/decrease of the backlog, and, if maintenance is deferred, the amount of maintenance will increase
accordingly.

As the amount bdefectrelated maintenance grows with aging bridge infrastructure, current funding levels will
not sustain the existing bridge transportation network. In turn, decreases in bridge infrastructure quality will
likely accelerateComprehensive federal dge regulations require mitigation measures for certain defective
conditions, ranging from load limits to full closures in the event of a structural failure

Aside from maintenance and replacement casts,Departmentlso incus cost to operate thel SDOJowned
movable bridges (i.e., Ballard Bridge, Fremont Bridge, Spokane St. Bridge, and Universiyhiige019
amounted to$3.75 million Roadway Structures must operate movable bridges in accordance with Coast Guard
regulations and, thereforanust maintain the bridges at a level that will ensure compliance, as well as meet
expectations of commuter traffinamely

V  Open dawbridges within ten minutes of a vessel request
V Provideinmediate response to issueswhena bridgeisa (i dzO1 Ay (KSandi2 LISy ¢ LJ2aAdA
V Keep 8 lanes open durinB S ¥ A y S RomiutiSHolrsé

4.4 BRIDGE HYDRANAULTS

Bridge hydrant vaults are utility vaults located on bridges that house the piping anidadléar either a deluge

or a fire system These system@ovide water to hydrants used by the Seattle Fire Department (SFD). Hydrant
vaults are built to meet SFD guidelines for hydrant placement.

4.4.1 Bridge Hydrant Vaultswentory Status and Artipated Annual Growth
Bridge hydrant vaults are located on the Klickitat Bri@gkeluge systemsbhe Spokane Viadudt/est Seattle

Swing Bridg€3 deluge systemsdhe West SeattlSpokaneHighrise Bridg€10 deluge systemsthe 1st Ave
Bridge(1 fire system)and theRoyal BroughaBridge(1 deluge system)Upon completion of the Lander St
Bridge project, an additionfite systenwill be addedo the inventory.

There remains a lack of clarity whether SDOT or Seattle Public UtilitiedJ)®Wn thebridgehydrants. SDOT
operates under the assumption that the Roadway Structures Division is responsible for maintenance related to
the bridge pipe and main valve where the water originat@srently we includethese assets and components

in our inventoryand track thenthrough bridge utility maps that show where they are located underground.
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Useful System Anticipated

Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
Bridge HydranVault for 17 High $300,000 30 $5,100,000 None
Deluge System
Bridge Hydrant Vault for 1 High $60,000 30 $60,000 1
Fire System
Total 18 High $5,160,000

4.4.2 Bridge Hydrant Vaultd.ife Cycle Costs, Maintenance Approaend Funding
Condition is not currently recorded for bridge hydrant vaults, however, SDOT performs preventive maintenance

monthly to ensure that they remain in service 98% of the time on a 24/7 hdsisgid notpursueadditional
information for this reporting period.

4.5 ELEVATOR

SDOas twoelevatosin its inventory that it owns and maintains. The first ors the Royal Brougham Bridge
installed under the 519 PhaHerojectand the other is at the S Spokane St Swing Bridge. The elgvatode
ADA access along the pedestrian corritlee to steep grades

45.1 Elevatonventory Status and Anticipated Annual Growth

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
Elevator 2 High $1,500,000 30 $3,000,000 None

45.2 ElevatolLife Cycle Costs, Maintenance Approach and Eing
Roadway Structuresssessgthe elevator structure during annual bridge inspectidh&S maintainsservice

blanket contracto performroutine and emergenosievator maintenance Thecontractorfollows elevator
regulations established under tiseattle Department of Construction and Inspections (SEM&Xid notpursue
additional information for this reporting period.

4.6 RETAINING WALLS

A retaining wall is a roadway structure that supposdteet
when there is a nearertical grade separatiorA retaining wall
preventsoverburden (soiland/or water from collapsing onto
{SFGGHESQAa GNIYYALRNIIFGAZY AY
on hillsides when roadways are construct&gawallgre a
category of retaining waliastalledalong the shore and are
partially or fully submergedlhe Alaskan Way Seawall is the
aideQa t2y3aSaid NBOFAYyAy3a gl f
and protects the central city waterfront along Elliott Bay

Retaining wall construction varies by type and materials used: cantilevered reinforced c@RC)eincrete
AN gAGes atlro g9 NIXAEIZ NROISNES GAYOSNI LVabdS 0SSt 8HEY
pile & reinforced concte lagging.
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4.6.1Retaining Wallnventory Status and Anticipated Annual Growth
Roadway Structures database has maintathedetaining

wallinventory since 1994ln 2013 we converted the
inventory to thelnfor, central data repository.

On averagsdijve to tennew retaining wallave beerbuilt
each yeain the past or approximately 1,1263,375
exposed verticalquare feethough only two to five per year
is anticipated to be added in the futurBevelopes build
retaining walls andepending on the circumstance, ntayn
overownership and maintenance responsibility to SDOT atfte
construction. The number of new retaining walls built per year may increase dramatically if there is a high
incidence of landiles in any given year, as was the case in-1998 wherten new retaining walls were built.
{5h¢Qa { G NBBadntaihsiasinvBriod bfdtéep sfopes and mlagbuild new retaining walls to
protect the ROW.

We assessetaining wall conditiothrough periodic inspectionComplete inspection of retaining walls started in
the late 1980s and has been conducted on an average of oncetenggars given current funding levels.
Roadway Structures engineers would prefer to condoctition assessments every five yehtg funding
limitations do not allow this.

SDOT conducts regular inspections, including underwater inspections, and monitoring of the Alaskan Way
Seawall.The northern portion of the central seawall is more thaly&#&s old and considered to be in poor
condition. In 2017,SDOTompletedthe replacement of the southef®450 feet of the central waterfront

section of the seawallThis new Elliott Bay Seawall was designed to last more than 75 years and improve the
nearshore environment. Prior to the start of the Seawall Project, the existing seawall had protected Seattle for
more than 70 years, but time and a harsh marine environment weakened its structure.

Inventory Data Replacement  Useful Life System Anticipated
Asset Count Confidence Value (Years) Replacement Value Annual Growth
Earth Retaining 600 Medium $400/SF 75 $361371,000 25
Water Retaining 6 Medium $6400SF 75 $999,842,000 Unknown
(Seawall)
Total 606 Medium $1,361,213,008°

4.6.2 Retaining WalLife CycleCosts, Maintenance Approagland Funding
Retaining wallgated asfair havea life expectancy of 189 years anaretaining wall that has degraded to poor
conditionisassumed to hava remaining useful life of less tha&years.

Earth and sea retaining walls have different capital and maintenance needs. This is because the marine
environment tends to cause increased deterioration rafégaining wallsre repairecn a priority bais up to
the level of available funding according to the same maintenance response criteria described in the bridge

19 Reported replacement value for retaining walls decreased significantly from 2010. This is due to accidental doublefeopigirand the
Alaska Way Seawall.
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section(Section 4.3.2)This funding allows Roadway Structures to inspect and maintain the retaining walls in a
functional state butoes not allow establishment of a maintenance program that will ensure repair of defects
that would prevent further deterioration of the retaining wahile minimizing the overall life cycle costhie

current level of funding does not adequately fund thhabilitaion or replacenent ofaging retaining walls.
Rehabilitatiorand/or replacement of retainingalls is conducted on a cabg-case basias part of aapital

project.

One exception to the prioritgased maintenance approach for retaining wialthie recently built AlaskaNVay
Seawall. The seawall is designed with cantilevered sidewalks embedded with glass blocks for light transmissivity
to the salmon migration corridor and habitat shelves below. The Army Corp of Engineers permit reqtiires SDO
to annually clean and replace damaged glass blocks and maintain gravel on the fish bench along the habitat
shelves. Annual funding for this work varies. Over the next six years, $3.827 million is budgeted in a capital fund
for this work, with $1.4 mitin budgeted in 2020The tideline promenade image below represents the
Waterfront projec @romenadedesign, multimodal usesand adjacenseawall.

TIDELINE PROMENADE

Light-penetrating Surface

Bike Path

Bioswale
Elliott Bay Seawall
Salmon Migration Corridor
Raised Marine Bench Habitat Shelves

The Roadway Structures group has a modest annual budget of approximately $212,000 fomaintereance

of retaining walls. This funding is static and does not cover the annual increase in square footage of new
retaining walls nor replacement of poor condition retaining walleeDepartment strives to maintain retaining

walls in a manner thdahere is no more than one lane closure per year due to a failure in the retaining walls.
Roadway Structures estimates approximately $1.5 million is required per year to sustainably fund replacement,
not including the Northern Alask&Vay Seawall.

4.7 TUINNELS

Tunnek provide an underground means fenderpass or below grade crossingere is only one crossing
underpass/tunnebwned by SDQ®&N it is located under Aurora Ave at N 79thepedestrian / bicycléunnel
was built in 1929 and is currently walled off and closed for public safety reasons.

4.7.1 Tunnelnventory Status and Anticipated Annual Growth

System Anticipated
Inventory Data Replacement Useful Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
Tunnels 1 High $1,100/SF $2,624,000 Unknown

4.7.2 TunnelLife Cycle Costs, Maintenance Approacand Funding
Maintenance costs have been included in a general maintenance budget, and specific nwst#doance of

tunnels are not availabléeThe Roadway Structures group maintains the records for the tunnel.
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5-CHANNELI ASBIEAQN CL A

The Channelization asset class consists of pavement markings, other than crosswalks, and delineator posts that
define usage of city streets and direct the flow of traffic. Painted lanehamelization is not loAgved, and

we generallydo not consideiit in the same category of infrastructure such as bridges, pavewpresignals
whichtypicallylast decadesPaintedcenterlaneand dashed lanehannelization markinggong arterials

generally require annual maintenance.

Replacement Condition Data
Asset Value ’ Confidence
Good Fair Poor Unk
Pavement Markings >$10,00,000 - - - 100%  Medium

We do not track @endition assessment data due to the shibred nature of the asseWe use anual remarking

and other scheduled maintenance activities to manage risk associated with quality of line mtrigngs.
SAGAYIFIGSR GKFG {5h¢Qa Llighty yré&téritharvH1Ndillofges Bigule LB @I £ dzS R
however this is an inherently imprecise estimate due to the lack of inventory data and replacement costs of
some types of the pavement marking assets. The number was calculated by combining SDOT ipavkimgnt

crew annual budgets and accomplishments along with pavement marking costs associated with SDOT CIP
projects.

5.1PAVEMENT MARKINGS

Pavement markings communicate essential information about the
roadway to road usetig relation tothe use of the roadway and how to
negotiate city streets safely and efficiently.

Pavement marking data is managed in GlSt@ndhannelizations
updatedfrom project filesandfield observationslong each street
segment Map layersare available tacitywide users to view this
information. The pavement marking inventory and rmapange over
time as adjustments are made to lane usage.

Whilemaplayersserve as the basis for the inventory of pavement
markings on arterial stregtghey only represeritnesand areindistinguishable bthe categoriesdentifiedin
Figure 5.1. At this time, SD®acksmarkedcrosswalkswhich are covered in the Bade and Pedestrian Asset
Class, by category and locatidrhisbestpracticeapproach allows SDOTrn@mnagemarked crosswal&nnual
maintenancetrack claimsndcollisiors, reporton accomplishmentsand project maintenance funding needs
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SDOhas a wide variety of different pavement markings which are described below:

Bus BoxesRedmethyl methacrylate (MMA) boxes delineating bugly lanes on arterials. Methyl methacrylate
is a polymer with better wearing than traditional thermoplastihiat been shown to have a lowerifgcle cost
than thermoplastic, especially under heavy vehicle loads and where snowplowing is frequent.

Bike Bxesc Green bike boxes are designated areas at the head of a traffic lane at a signalized intersection that
provides bicyclists with a safe and visible way to get ahead of queuing traffic during the red signal phase.

Protected Bike Lane Crosgingntersection crossing markings, typically painted in green, which indicate the
intended path of bicyclists. Theyidgi bicyclists on a safe and direct path through intersections, including
driveways and ramps. Protected bike lane crossings provide a clear boundary between the paths of through
bicyclists and either through or crossing motor vehicles in an adjacent lane

Pavement Marking CurbBulbs Ay i SRY NI 6 KSNJ KIy LIKeaAOFtte O2yaidN
marking curb bulbs may include tuff post traffic delineators.

Decorative Curb BullisPavement marking curb bulbs which include decorative desigreeterand multiple
color schemes. Decorative curb bulbs may include tuff post traffic delineators.

MMA Curb Bulbg Painted curb bulbs utilizing methyl methacrylate (MMA) intended for extended wear and
added durability in areas of heavy vehicle loadingfietgient snowplowing.

Legends; Painted pavement symbols used to delineate specific
intended uses/locations such as ADA or bike facilities.

4
......
e

Delineator Posts Channelizers ideal for exit lane delineation, hea
to-head traffic separation, urban turn reistionsto protect bicycles
and pedestriansedge line delineation, bike lanes, or anywhere th — ' —r
durable, flexible, channelization is required. A reactive spring = >
system ensures the post will return to its original position impact g “:__ ~
after impact, reducing macement costs and resulting in negligible —
vehicle damage.

Bike CorralsBike corrals typically consist of multiptevs of bike rackmstalled in the curbside lane of the
street instead of on the sidewalk. Bike corrals are often used where demand for bicycle parking outstrips the
available sidewalk space.

Pavement to ParksUnderusedublicstreetspacegemporarily reallocated tpedestriarroriented purposes
These spacdgpically consist of decoratively painted pavement, street furniture, planter boxes, and other
physical features to create pedestrianented public space in underutilized road rightvay.
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5.11PavementMarkingsinventory Status and Anticipated Annual Growth

Useful Anticipated

Inventory Data Replacement Life Annual
Asset Count  Confidence Value (Years) Growth Maintenance Approach
1,726 $175per mile of
Painted lane markings centerline High np e Ao 1 UNK Restripe annually
lane miles :
Bicycle Lane Line Sge Bike High $175 per mile of 3 UNK Customer reqyest, field
Facility Asse ne f Ao observation
Legends, Bike Sharrow 40+- lane  Medium $1,000 per legen 57 UNK Customerrequgst, field
miles low observation
Legends, Channelizatic 1,400+ High  $1,000 per legen 3-5 UNK Customer rquest, field
observation
Hqtchmgs (qlso called UNK Low UNK 57 UNK Customer reql_Jest, field
painted barrier areas) observation
Stop Bars 5,0007,000 Medium $250 each 35 UNK Customer reql_Jest, field
low observation
Delineator Bsts?° 2,000+ Medium $250 each 57 UNK Customer request, field
low observation
ParkingSace '
Delineators (typically nc R Low UNK 5-7 UNK Customer reql_Jest, field
o observation
longer maintained)
RaisedPavement 43,000+ Customer request, field
MENJ Ay3a 6a Low $20 35 UNK observation
CurbMarkings (not .
currently marked due tc UNK Low UNK 57 UNK Customer reql_Jest, field
: observation
budget constraints)
Red MMA Boxes 30+ Medium $7,500 35 UNK Customer rqueSt’ field
observation
Green Bike Boxes 70+ Medium $3,000 35 UNK Customer rqueSt’ field
observation
Protegtedake Lane 70+ Medium $6,000 35 UNK Customer reql_Jest, field
Qossing observation
Pavement Marking Curl UNK Low Varies 35 UNK Customer reql_Jest, field
Bulb observation
Decorative Curb Bulb UNK Low Varies 35 UNK Customer reql_Jest, field
observation
MMA Curb Bulb UNK Low Varies 35 unk  Customerrequest, field

Total

>$10 million estimated

observation

Figure 5.1 Channelizationinventory by Category

20 Delineator posts provide visual barriers between bicycle and pedestaamishe rightof way. The replacement value of delineator posts
related to Bicycle Facilities is included in the Bicycle Facility valuation.

A
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5.2.2Pavement Markingd.ife Cycle Costs, Maintenance Approg@nd Funding
SDOTmaintairslegends and stop lines, typically thermoplastic matexia&n they deteriorate over three-to-

five-year period, depending on traffic volume3hannelization design may include perpendicular or angled line
hatching to further delineate traffic behaviors. This type of channelization is labor interisisi&ll and

remark. Line hatching is a low maintenance priority because it requires hdied &guipment rather than
traditional vehicle equipment. Lane use markers may eriddedinitely ifthey are not impacted by snowplow
operations. Delineator postsre often place@djacent to traffic flow and are subject to vehicle impact.

In some guations, channelization is4engineered to support multhodal transportation, reduce collisional
potential, and/or addressaintenanceconcerns.Also,SDOT evaluatesisting marking patterns for revision as
roadways undergo new development, capitaljpct improvements, and overlay maintenance.

The Traffic Signs and Markings group inMilaentenanceOperations Division maintains pavement markings.

Annual restripings part of themaintenance budgewhile capital improvement projesoften constructnew
layouts The Move Seattle Letynding allevsfor restriping of the arterial pavement paintednterlinelane
markings skip dash markings, and edge line markévgsy year.Other pavement markingsre not regularly
remarked The Traffic Signs and Nargs group in thiMaintenanceOperations Branchaintains pavement
markings.Remarking works scheduledbased on criticality of the marking in conjunction with field observation
and customer request.

In 2@0, the adopted budget for signs antbrkings wa$1.66 million. Current funding is considered inadequate
to meet all performance targets for arterials, and +aoterials, to adequately maintain lane markings, symbols,
bike lanes, and sharrows, adelineatorposts- in addition to addressinthe current level of customer requests.

SDOT is experimenting with more durable, lane marking materialasM&hA in certain applicationg (g,
green bike boxes, red bus lanes) in pursuit of-sagings through reducdtequency of maintenance.

The program estimate$2 millionis needed to adequately manage lane markings and maintain new types of
infrastructure (such as green bike lanes) whichygieallyadded by capital projectsemarking pavement is
weather dependent and requires at leastetd functional vehiclewith marking crewsLegends are currently
not adequately maintained, and the primary focuthefmaintenance program is centerlines, bike facilities,
transit facilities, and lane separation lines (dasielines).
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o 6-l NTELLI GENT TRANSPOR"’
O ASSET CLA

Thelntelligent Transportation System, or ITS, dladades all assets that are either electricallysolar
powered and comprise the system that regulates, controls, communicates and manages the flow dfTtgaffic.
a system ointerdependent datadriven assets.

Replacement Condition Data
Asset . . . Very .
Value Excellent Good Fair Poor pgor Unk Confidence
Beacon $19,250,000 23.5% 4.7% 0.7% 71.1% Medium
Camera Assemblies $4,102,000 99% - 0.3% 0.7% Medium
Communication Network $82,123000 - - - 100% Low
Counters $7,680000 - - - 100% Medium
Dynamic Message Signs $6,7%,000 100% - - - MediumHigh
Network Hubs $1,07,000 - - - 100% Medium
Radar Speed Signs $1,275,000 431% - - 56.9% Medium
Radio Towers $1,16,000 13.2% 86.8% High
TransportatiorOperations
Center $1,095000 100% - - - High
Traffic Signal Assemblies  $293,475,000 6.2%  19.9% 34.1% 24.4% 15.4% 0.0% MediumHigh
Total: $417,99,000

Figure6.1forecasts theannuallTS asset investment levels. Finarmiajectionsassune a consistently applied
33-year replacement cycle.
$40.0M

$35.0M =
$30.0M - — = =

$20.0M g I I
$15.0M I I

$10.0M

aiinhhm

$0.0M

$25.0M
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

® Annual Gen'l O&M (non-asset specific) ® Communication Network Traffic Cameras
B Transit Signal Prioritiy Lights B Dynamic Message Signs Network Hubs
In-Pavement Data Collection Devices TMC and Central Signal Control Softwarem Beacon Assembly

Radar Speed Signs

Figure 6.11TS Long-term Cost/ Needd-orecast (2020 Dollars21
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ITS uses emerging hardware and software technology to move traffic and improve road capacity by optimizing
traffic flows for a more effective and efficient transport system. Benefits of ITS include safety outcomes by
enforcing mode separation and manadgiragfic-flow conflicts at busy intersections, along with hazard alerts and
essential travel information. Overall, these systems provide real time roadway related information to the users
to improve safety, reduce congestion, decrease travel time, anatecfdel consumption.

SDOT operatesd TSsystem composed of radio, twist@air, and fiber optics elements thstipport a citywide
transportationnetworkfor comprehensive communicatien The data that is transmitted over the system comes
from many IT8lements that are part of our overall traffic management efforts.

{SFGGOfSQa FANRBOG Fdzf £ &8 2LISNI GA 2y I, kvas Implénented B RAIKRaRER NI { NI
includescorridors in thdTS Key Arterial Netwdsuch as Aurora Ave, Elliott Way, 15th AW B Marginal

Way S, First Ave S, and Fourth AvVEH®. traffic responsive operation system is considered one of the most

effective operational modes in traffic signal systetisedin conjunction with historal data methods,
NEALRYyaArA@dS 2L SNl GA2ya aedadsSya AYLINRBGS GNITSFAO O2yRA
Strategic Plaidentifies the ITS Key Arterial Network where ITS technology will be implemented.

As part of the ITS system, SDOT maintains the Travelers Information Wwibgiteeb6.seattle.gov/travelers/
This website provides traffic conditionsaity streets, congestioimformation traffic alerts, travel time
information, and traffic camera images. Personalized traffic alerts are an example of a c@rvicerprovided
by traveler information websites in the USDOT is working with WSDOT and King County Metro to integrate
comparisons of travel times by route and mode.

The Transportation Operations Division primarily maintains ITS assets. Currestianamresource allocations
allow forannualgroundlevel visual reviews of traffic signal hardware such as poles, mounting and support
hardware, back plates, and signal and pedestrian indicaties®ciatedollow-up maintenancehen occurs for
any disovered issuesSDOPperforms diagnostic evaluations every four yeafES assets currently receive only
responsiveor reactivemaintenance.TheDepartmentcontinues to evaluate asge and condition based ITS
asset replacement program.

As technologymproves and th®epartment increases the ITS network, more assets are added to the ITS
inventory for which no maintenance funding has been identifi@dviding comprehensiy@eventive
maintenance of these devices is, therefore, not feasible under duweding levels Without additional
resources, these devices witintinue toreceive responsive maintenanomly after an issue or a problem has
been identified.

22{ 5 h ¢TQ &trategic Plagentifies the ITS Key Arterial Network where ITS technalitidye implemened:
seattle.gov/Documents/Departments/SDOT/TechnologyProgram/ITSStrategicPlan20102020.pdf
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6.1BEACONS

I 68102y Aa | 6FNYyAya RSOAOS G2
associated message that is important to the safe operation of the vehicle 7
a specific stretch of roadway. e

Many of the beacons operate on schedules and have one or more schet»&"-ﬁ
periods of operation during the dagchool beacons are operational twice i
daily (morning and afternoon) during pdetermined ranges of hours wheng
children are presentAllway stop beacons and emergenegifning
beacons are operationah a 24/7 basis.

6.11 Beacon$nventory Status and Anticipated Annual Growth
Saff members in th@ ransportation Operations Centd@idQ maintain he inventory of beacons in thefor

central data repositorgndprogram/schedwd the hours of operation for the School Beacons.

There are a variety of beacon categories, as follows:

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual

Asset Count  Confidence Value (Years) Value Growth
School 214 Med-High $35,000 20 $7,490,000 10-15
Regulatory 121 Med-High $35,000 20 $4,235,000 Unknown
Crosswalk 157 Medium $35,000 20 $5,495,000 1-2
Warning 37 Medium $35,000 20 $1,295,000 1015
Undetermined 21 Low $35,000 20 $735,000 Unknown
Total 550 Medium $19.250,000

6.12 Beacons Life Cycle Costs, Maintenance Approach, and Funding
Maintenance for this assbfs not been tracked independendidcontinues to bencluded in a general

maintenance budget; hence, life cycle costs are not availBier to 2007, the maintenance approach for
beacons was to respond to damage or operational problems as segrerteceied and according to
maintenance prioritieslf the reported problem was safetglated, responsgvasimmediate.

Since limited information is available about the beacons, specifically age and condition, it is difficult to assess
funding needs in any specific yealsing a life cycle @0years foreplacement approximateB8 beacons

would need tdbe replaced annually, at a cost of approximat83®00 per yearln some casesye can
replacebeacons with reflective signage, which is less expensive and easier to maintaindetdnsiised on a
caseby-case basis.
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6.2 CAMERA ASSEMBLIES

Camera assemblies under the management of the SDOT DyadfiationDivisioncomprise ottlosedcircuit
televisiors (CCTY). A CCTV camera assembly provides video images of traffic and roadegns to the
Traffic Management Center, as well as to the public ot thel @ S f STw&é imagéslpfovide information to
assist motorists in makirggnartdecisios with respect to their trips, and thereby reduce travel time. A CCTV
camera assembly also assists SDOT in diagnosing potential and actual traffic congestastemnuniimg
whether tochangethe synchronization of traffic signalsénhance the flovef traffic.

6.2.1Inventory Status and Anticipated Annu&rowth
The TOC staffiaintains the amera inventory in thénfor Asset Management databas&heDepartment

experienced a high rate of growth in recent years in the camera inventory relateditdNfre @S £ Sdoea  a | LJ
2015 travel time technology improvements havadelicense plate readers PRcamerag® obsolete due to
high installation and maintenance cos8DOT has removed this camera type from its inventory

Useful System Anticipated
Inventory Data Replacement .
Asset . Life Replacement Annual
Count  Confidence Value
(Years) Value Growth
CCTV 293 Medium $14,000 8 $4,102,000 20

6.2.2CameraslLife Cycle Costs, Maintenance Approa@nd Funding
Due to deterioration in the electroncomponens, camerasindergo periodicepairable random failures.

Failures tend to occiandmultiply during years 7 and 8. At that point, it is more cost effective to rejplace
unit rather thancontinuing torepairthe camerao maintain continuous operability.

Maintenance costkor this asset hae not been trackedndependentlyand is part ofhe general maintenance
budget; hence, life cycle costs are not available.

{5h¢Qa YIFIAYGSylryOS | LILINRFOK F2NJ OF YSNI} | daf8YofASa
reported and according to maintenance priorities.

Approximately $50,008 allocatedannuallyfor maintenance of camera assemblié&placement of these
devices began in 201Zrom 2015 through 2019, $600,008s beenallocatedannually fotthe replacement of
40 cameras per yeatr.

6.3 COMMUNICATION NETWORK

The communication network includes a system of cables and wireless technologies that link the ITS system. Itis
the vital link between the ITS assets and the. TiGgerves as the backbone through which all traffic signal data

as well awideos are transmittedllowing for communication between these devicEee communication cable
network runs overhead and through underground conduits.

23 This type of camera was used in combination with CCTV technology to measure travel time along a corridor and cospéay ictmgestion
tS@Sta 2y GKS ¢NIY @St SNRa LYF2N¥YIGAZ2Y al Lo
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Fiber optic communicationsedia is required to provide highly relialslemmunications to all ITS devicéot

only does a fiber network provide robust service to the ITS devices, it reduces maintenance calls. Some locations
in the City are served by copper communications, and $ocagions have no communications for IT8ng

term ITS deploymentequire nore fiber optic cable Some of this fiber will be required to replace older copper
communications media from major construction projects. Fiber optic resources also sugsittsignal

priority and reatime transit arrival time system&hree major types of communication netwsadomprisethe

system:

1. Twisted pair wiringConsists of conductors of a 2. Fiber:Seattle I'Tmanages and administers the

single circuit twisted togethefTheCitywill fiber system undethe Fiber Oné\greement
phase out thi®lder style of communication althoughSDOT technically owns the portioin
networkover time and replace with fiber’s we the system thatt uses. The agreement consists
integrateinternet protocol [P addressable of many partners such aSeattle FireSeattle
devicesthe desire is to replace twistgehir with PublicLibrary, g County, and WSDOT.

fiber. This is primarily due to age, obsolescence,
and the increasing need for more data and
performance capabilities. SDOT owns and
maintains all twisted pair wiring.

Wireless: The wireless network avoids the costly
process of undergrounding cables and is
generally implemented and administered using
radio communication

6.3.1 Communications Network Inventory Status and Anticipated Annual Growth
The number of linear feet of the communications network is unkn@&@OT has begun the process of migrating

to an IRbased communications network from the existing serial netwbhks change enables additional
communications capacity using the same number of filpeosides a rindpased network that can withstand a
majar break in the fiberand readies the City for the next wave of ITS equipifdrith is moving toward
becoming exclusively-Rased. We maintain maps of the inventory in the TOC.

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
Twisted pair wiring UNK Low 50 Unknown
. Seattle IT . .
Fiber o High 35 2 miles
Maintains
Wireless UNK Low Unknown
Total 150 miles Low $547,490mile $82,123000

6.3.2Communication Network_ife Cycle Costs, Maintenance Approa@nd Funding
The maintenance approach for the communication network is to respond to damage or operational problems as

reported and according to maintenance priorities. Additional funding is required to establish a preventive
maintenance program for the networklaintenance costbave not been trackeithdependently for this asset
they havebeentracked agart of thegeneral maintenance budget; hence, life cycle costs are not available.
Approximately $350,000 from the combined general maintenance budget has beateallforannual
maintenance of the communication network
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Very limited condition information is available about the twigiad communications networkMaintenances
doneas needed; however, the information is not available to determine what lergglatement activity is
included in this maintenance. At some point, @tg will replace portions of the communications network with
fiber and administrate terms under the Fiber One AgreementSeétttle IT Areplacement prograrhas not

yet been devimpedfor the communications network, and an annual funding figure for replacement is not
available.

6.4 COUNTERS

Vehicle counterare permanently installed devices that provide volamdspeed. Recently, the West Seattle
Bridge monitoring projecdhstalled six locations of vehicle counters to assist with traffic demand analysis and
mitigation.

6.4.1 Counters Inventory Status and Anticipated Annual Growth
Traffic Management Data and Records maintain inventory in the Infor database.

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual

Asset Count Confidence Value (Years) Value Growth
Vehicle 200 Medium Varies 10 20
Bike 8 Medium Varies 7 4
Pedestrlan / Bike 3 Medium varies 7 1
combined
Total 211 Medium $5,000 $7,680000

40,000

6.4.2 CountersLife Cycle (;o:sts, I\/Iaingegance Approa(zrndvFunding 5 o ) A
{5h¢Qa YIAYUSYlIyYyOS | LILINRI OK F2NJ O2dzy uSNAR Aa u2z2 NbalL
according to maintenance priorities. Additional funding is required to establish a preventive maintenance

program for these devices. Accurate costsiaintenance have not been determined.

We have not tracked maintenance costs independently for this asst
these specific asset codtave been included in the general
maintenance budget; hence, life cycle costs are not readily availabl

After approxinatelysevenyears, counters generally degrade to fair
condition. Ifa counterdegrades to poor conditiothen it is
anticipated that it mayequire replacementvithin one year.

6.5 DYNAMIC MESSAGE SIGNS (DMS)

Travelers use DMS information in making-tiead travel decisionsSuch information might provide travelers of
all modes with important information about traffic congestion, incidents, work zones, transit information, and
projected travel times. Thesigas may also recommend alternative routes, limit travel speed, warn of duration
and location ofravel delaysor simply provide alerts or warningSigns can be pxerogrammed, as well as
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accessed remotely to update messages with curreribtthe-minute information. We installed DMS starting in
2000.

In the previous ngort, we included SDOT installed parking guidance signs that displayed dynamic messages
regarding parking availability in locations throughout the Central Business District. lu2@ih@, to operate
these devices was removed and the devices were turned ofse@bsets are currently identified as out of
service until funding is restored for operations.

6.5.1DMSInventory Status and Anticipated Annual Growth
Trafic Management Data and Recotdam maintairs DMSinventory in thenfor database.

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual

Asset Count Confidence Value (Years) Value Growth
Standard 38 Mi"?é“hm $92,000 15 $3,496,000 12
Real Time Transit In See Trans Asset Class
Parking 16 Mﬁ:é“hm $92,000 15 $1,472,000 None
Support 9 e-Park Medium-
with no support) 12 High $149,000 50 $1,788,000 None
Total Medium-

66 High $6,756,000

6.5.2DMSLife Cycle Costs, Maintenance Approacand Funding
The maintenance approach f@aDMSs to respond to damage or operational problems as reportechasidn

work according to maintenance prioritie§Vhen aDMSreaches half its useful life,generally degrades to fair
condition. If it degrades to poor condition, the sign will require replacement in three years or less.

Since these are newer asseainly maintenance costisave been recorded so faFull life cycle costsvhich will
be neeakd to establish @areventive maintenance prografmave not yet been determinedsDOPplarsto
continueperforming condition assessmesturingpreventive maintenance checka&n accurate assessment of
funding requirements for these devices is not available to thér low maintenance priority and limited
requiredmaintenance

6.6 NETWORK HUBS

Networkhubs serve as junctions in the communication system between the traffic signal assemblies, the CCTV
camera assemblies, and the T@€ing the communication networkVe house aariety of electronic
communications equipment in the network hutWe outfit smehubs with Uninterruptible Power Sour@gPS)

to ensure continuance of communication capability during a power outage lastspan 24 hours.

6.6.1 Network Hubs Inventor$tatus and Anticipated Annual Growth
TOC staffnaintain the etwork hub inventory in thénfor database.After approximately six years, the network

hub generally degrades to fair condition. If it degrades to poor condition, the network hgeneiillyrequire
replacement in one yealElectrical components within the hub, such as switches, have usefuhat average
four years.Maintenance costBave notbeentrackedindependently for this asset and have been included in a
general maintenance budget; hence, life cycle costs are not available.
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Useful System Anticipated

Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
Medi
Network Hubs 14 Ei;”hm $76700 720 $1,0%,000 01

6.6.2Network Hub Life Cycle Costs, Maintenance Approach and

Funding
The maintenance approach for the network hub is to regularly provide
software pushes, security network penetration tests, verification of
operation, and troubleshootingSDOTepairs theexternal cabinet damage,
performs non-standardpreventivemaintenane to the cabinetandrepairs
electronic equipment failure as problems are reported and according to
maintenance prioritiesAdditional funding is required to establish a -
preventive maintenance program for these deviddsteplacement program §il
has yet ben developedor the network hubs.

6.7 RADAR SPEED SIGNS
A radar speed sign provides motorists with feedlmitke speed they are traveling as they approach the sign.
This feedback reminds motorists to comply with speed linités device is intenddd lower the frequency of
speeding vehicles and the attenddegal riskassociated with speeding vehicldhese avices eitherun on
electricityor are solaipowered

6.7.1Radar Speed Signkventory Status andi\nticipated Annual Growth
Radar speed signs were first installethe City of Seattle in 2006. Anticipated annual growth has not been

determined. The acquisition and installation costs are $20:$28,000 per location.

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
Radar Speed Sign 51 Medium $25,000 10 $1,275,000 0c4

6.7.2Radar Speed Sighife Cycle Costs, Maintenance Approa@nd Funding
Themaintenance approach for radar speed signs is readtiveh ¢ Q& Y I A y i Sy tagatspeed LILINE | O

signsis to respond to damage or operational problems as reported and according to maintenance priorities.
Thereis currently naestablishedoreventive matenance progranfor this asset After a maintenance program
isestablished, funding requirements will lore readilyavailable.

When a radar speed sign has been in operation about seven years, it generally degrades to fair dbitdition.
degradesa® poor condition, the sign will require replacement in approximatelyyeae A 3/ear warranty is
provided with each sign. The manufacturer repandupgradesradar speedigns that SDOT crews cannot
repair. Since these are newer asset® have not establishadaintenance history anor determinedfull life
cycle costsMaintenancecostshave not been trackeitidependently for this asset amelpairshave been
included inthe 5 S LJI NJi gégesalim@idtenancbudget; hence, lifeycle costs are not availabl@hefinancial
need for sign replacementadsfficult to predictgiven our current data limitations and lack of an established
maintenance program.
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6.8 RADIO TOWERS

The radio tower and associated comppotsare a new asset to the 2020 report. SO®WiAs and operatesadio

equipment, shelters, toweyand auxiliary componentdn 2020the Departmentompleted an asset evaluation

and recommendationgeport that documenedthe history, location, and conditz y 2F { 5h ¢ Q& NI RA 2
its accompanying assetslistorically, this complex system has been managed by a single staff member in the
Department therein posing significant orgaizationalrisk due to a lack of knowledge transféthin the

Departmert. The reporrecommendsext steps for better management and fundofghese assets thelp
Syadz2NE GKIFG NI RA2 (2 ¢ $oMaylardd@reiigancy®@pehailons@ie tvell inlersfosdradQ &
maintained for years to come.

puli

A radio tower facility consists of a radio tower and a radio tower equipment shelter. There are three radio
FLOAfAGASE GKIFIG FNB ONARGAOFE G2 {5h¢Qa NIRAZ2 2LISNI
(owned by Seattle Information Technology DepartmdhD), and North Seattle location at Haller Lake. SDOT

owns the radio tower and sher atthe other twofacilities, and the land is held by the Department of Finance &
Administrative Services (FAShe Channel 9 tower (leased by ITD) on Capitol Hill is owned by the University of
Washington.

Most guests on the Ciigwned radio towersire involved with emergency operatiotise Seattle Police
Department (SPDYr thefederal government, and leatiee space free of charge with the understanding that
their operations benefit the greater good of the publihie Federal Communicat®@onmission (FCC) keeps
equipment on antennas and shelters, and the Puget Sound Emergency Operations Amateur RadlscBasup
equipment in the shelters.

6.8.1 Radio Towernsventory Status andinticipated Annual Growth
There are 18 radio facilities in &bt 15 of which aren City-owned locations SDOT pays to lease the other three

radio tower locations that are not owned by the City of SeaBROT has 12 different radio channéls5 h ¢ Q a
radio system relies on voting receivers, which are in Baimbistlond, Maple Leaf Reservoir, West Seattle,

Charles St, Haller Lake, and Capitol Hill. Much of the equipment is beyond useful life and no longer supported.
For examplethe Communications Engineer fixes the antennas by hand.

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Condition  Growth
Equipment
Shelters 2 High $100,000 50 $200,000 Good UNK
$20,000
Radio Receiver 14 High 25,000 ea 10 $315,000 Poor UNK
$20,000
Transmitters 12 High 25,000 ea. 10 $270,000 Poor UNK
Master IlI $20,000
Radios 6 High 25,000 ea. 10 $130,000 Poor UNK
Radio Towers $50,000
(SDOT Owneéd 2 High 60,000 ea 50 $110,000 Good UNK
Antennas ~25 High $1,200 ea 20 $30,000 Poor UNK
Heliax ~2,300 High $4 perlf. 20 $9,000 Good UNK
Total: High $1,16,000
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6.82 Radio TowerdMiscellaneous Inventory
{5h¢Qa NI RA 2 otleljlpjodedhssétsacioss Seatfle including many bridges and on many of the

buildings in the area. Other miscellaneous equipment owned by SDOT includes remote control systems for
SpokaneStBNA RISZ | YR @I NA2dza aA3dya | ONRaa iasgstemagoie GKI G
supports pavement temperature sensors, seawall vibration sensors, and automatic vehicle location system.

SDOT has 300 leased lines that interconnect all radio transmitting facilities and conne¢hen@harlesSreet
Dispatchsystem

6.8.3Radio Towerd.ife Cycle Costs, Maintenance Approaand Funding
The maintenance approach for the radio towers has historicallytbeen the assetgo failure. In 2020, Asset

Management completed an asset evaluation and recommendatpast that documened the history,
f20FdA2yZ YR O2yRAGAZ2Y 27T {5h ¢ D rephitdRdminendsiest Stepi I Y R
for proactivemanagement and fundingf these assetstf St LJ Sy adz2NB G KF G NI RAZ2 (265N
day-to-day and emergency operations are well understood and maintained for years to Betoe. are the
recommendations related to asset maintenance or replacement:

1) Replace entire analog radio system with digital technolbgy.&a dzo 8 SOG A2y 2F {5h¢Qa Odz
capableg this includes dispatch consoles, one broadcast radio on Charles St;&®%b & the mobile
radios. Te transition to digital cannot happen until SDOT obtains the supporting infrastructure changes.

2) Evaluate consolidatioof the systemcomponentdo reducethe number ofrequired vendors.

3) Practice regular maintenance utilizing the recently completed operation manual for the SDOT radio system
to keep work practices and technology up to date. This documentation process should prevent losing critical
expeaiencebased knowledge as staff retire.

4) Replace leased lines with a microwave syst€emturyLink provides no support for leased line equipment.
There was one technician in the state who could service the lines who recently retired.

5) Radio assets arenhcurrently on a condition assessment or replacement scheshadack a preventative
maintenance programWhile condition assessmentsy not be necessary, an expected life and subsequent
replacemenscheduleshould be implementedAs with many assettyis run to failure approach does not
support sustainably managing this critical asset with interdependent electronic components.

To reiterate, anaintenance plan which takes the aforementioned concerns into consideration needs to be
developed. The ptawould increase staff knowledge and include regular system condition evaluation, document
changes and new useful technology upgrades,meiddea preventivemaintenance schedule.

6.9 TRANSPORTATION OPERATIONS CENTER (TOC)

The TOC is the central command centerforthe SDOT &G A a (G KS ySNIBS OSydSNI F2NJ {
The TOC houses the central computerized control system for nearly 600 of the 1000+ signalized intersections, as
well as the main communicatidhub thatconnectshe central system and those intersections. Home of the

camera control system, the TOC opesdhe system and produseidecs for public viewing on the SDOT web

page. The TOC also controls the dynamic message signs deployed od Qeattl & 4 NBE S i a ¢ LY F RRA
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supportsreal time information signf®r transit, the school beacon
operating platform, and road weathiformation system through
operating platforms that leverage the extensive communication
network.

There aramanysourcesof reattime information including traffic
detectors (Bluetooth Wi readers andPRcamerag, CCTV cameras,
WSDOT feed, SPD scaniteiifter, road crews, incident response
teams, and media traffic reporters. SDOT uses this information to
developreattime situational awareness, coordinate responses to clear
accidents, react quickly to problems theyoccur, and notify the public
and the media of these events to avoid surprises.

The TO®@ouses 5 h ¢ OE @S { SvetBitd. The mag uses an

interactive virtual background, which uses live data to display traffic conditions both for city arterials and state
highways on one map/e postincidents, planned events, and links to other key transportationitdse

website.

SDOTut the TOC into operation in 20@hd located it ithe Seattle Municipal Tower (SMThe TOGs staffed
24/7 to monitor the effective operation of the transportation system. The TOC has a redundant power source to
maintain a 99.99% ufime.

6.9.1TOC Inventory Status and Anticipated Annual Growth
The TOC houses numerous electronic compondr@C staff maintairthese components a spreadsheet.

Gondition ratingshave not been assigneéd the components, although most electronangponents have life
cycles of fouyears or less at which poitiite planis toreplae them withnewer technology.The electronic
component with the longest useful life is the video wall which is seven years.

Useful life for the TOC itself is indetermaaince a TOC in some form will always be requiiieel estimated
replacement value for the TQs baseanthe 2014 TOC upgraddlaintenance costare not tracked
separately for the TOC.

In the longterm ITS Strategic Plan, SDOT plans to implement a secondary satellite TOC outside of the downtown
core. This is currentn unfundedobjective.Thesatellite TOC will provide remote access to ITS assets, if the
primary TOC loses power oiriaccessible for any reason. The satellite TOC would serve as a redundamt back
ensuringwe can manageaffic signals and ITS functions in case of such emergencies.

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth
Transportation 1 High  $1,005000 Varies  $1,095,000 0

Operations Center

6.9.2 TOCLife Cycle Costs, Maintenance Approaand Funding
The TOC budges allocatedrom the combined general maintenance budg&pproximately $50,000 is

allocated to the costs of maintenance, which covers the annual cost of replademaettronic components
that make up the TOC, and $1,000,000 is allodatéitle annualcost of operations.
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https://web6.seattle.gov/travelers/

Elements of growth that may require additional funding include:

V Increasing functionality as newer technology is V Additional staffing for more responsive
made available operations
V Cration of a backip site

6.10TRAFFIC SIGNAL ASSEMBLIES

A traffic signal assembly is the set of assets that comprise a
functioning traffic signal at a given intersection or locatiomfthe
overhead equipment and poles to the controller cabinet and
electronics within it that operate the traffic signal.

A traffic signal assembly controls gefemovement of vehicles,
pedestrians and bicyclists, minimizes conflicts, and optimizes t
flow of traffic throughout the street networkBelow is a depiction
of the Traffic Signal Assembly components and relationships to
other assets

Streetcar Detection Interconnect Bridge Intersection Segment
System (node) (moveable) (mid-block)
Tra|n~to-\r‘lufay?|de Traffic Signal
Communication Assembl
System B v
Cantroller Overhead Vehicle Head Pedestrian
Cabinet Assembly Assembly Head Assembly
1 Controller I Pole
|| Conflict | | || Mast Arm
Monitor

Figure 6.3 Traffic Signal Assemblyand Associated Assets

Same traffic signalare populatedvith detection technology to manage increases in traffic volume data and
maximize the efficiency of the roadway. When the volume of both pedestrians and vehicles are low, the traffic
signal control system can bypass optigdi timing routines and operate the intersection to respond to the
detected demand.

Transitsignal prioritypreempion devices are installealong transit routesThesedevicesdetect buses as they
approach signalized intersections. If a bus is detected and the signal is about to turn red for the bus, the signal
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instead will extend the green light for the bus to reduce delays for riders. SDOT is updating many signal cabinets
for the Rapid Ride Transit Corridors to supportftiistionality.

DOT purchases BluetoothANi Readepathered data as a servic€his servicetilizes Wi-Fi device location
detection to determine travel timeslhese devices are housed in signalregtbiand may require maintenance
by both SDOT crews and the service provitiaintenance costhave notbeentrackedseparatdy for
supporting this service.

6.10.1 Traffic Signal Assemblies Inventory Status and Anticipated Annual Growth

The signal inentoryis maintainedn the Infor database. SDOT is responsible for operating and maintaining
assets under other agency jurisdiction such as WSDOT and King Cberttgffic signal assembly inventasy
partially verifiedannually during preventive nménance visits to each location.

SDOT first assessed the overall condition of traffic signal assemblies itt@@di@on information of the
component assets, such as poles, mast arms, spans, and conneeliersollectecand ifone componentvas
rated as poor, the entire assetas considered to bi& poor condition In 2014, the rating system was
redesigned witlpoint-based scores for each component that correlate tolttier database standard code
values of good, fair, and poor

[ FLIAGEE LINRP2SOGaz {5h¢Qa aAaylrf LINBINIYI 2N RS@St 2L
under a development permiDevelopes transfemewlybuilt signals to SDOT for maintenance and operation
upon completion.

Useful Anticipated
Inventory Data Replacement Life System Annual
Asset Count Confidence Value (Years) Replacement Value  Growth
Traffic Signal Medium-  $150,000 to
Assemblies 1,118 High 350,000 7-50 $293475,000 38

6.10.2 Traffic Signal Assembliei$e Cycle Costs, Maintenance Approaand Funding
Thecollected condition information on components of the signal assembly, such as mast arms and connections,

has formed the basis for prioritizing maintenance work to epéed or damaged components.

BTG unding provided the opportunity to conduct preventive maintenance on an annual Ba&isalso

provided funding to install additional traffic signal assemblies or to increase the functionality of existing traffic
signd assembliesSDOT was also ableitoplementa cabinet/controller replacement program with BTG

funding. The Department allocateapproximately $4.million from the 2@0 combined generahaintenance
budgetfor maintenance of traffic signabsemblies.

Maintenancecostsfor this asset type is not trackedparatelyandareincludel in the general maintenance

budget; hence, life cycle costs are not available. The maintenance approach for traffic signal assemblies is to
correct problems iderfied during annual preventive maintenance of the controller cabinet, and to respond to
damage or operational problems as reported and according to maintenance pridritsedifficult to determine
whether current funding is sufficient to address roetimaintenance needsAs the number of traffic signal
assemblies increaseach year, additional funding will be required to maintain these deviceaffic signal
assembly has an opemndedestimate of its usefdife. Its useful life is assumed tos€olong as the

intersection or mieblock location remains signalizedoreover, since #raffic signal assembly consists of
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numerous components, all of which have differing useful, lthesurrent life cycle approach is to replace
deteriorating or fled component assets, rather than replacing the traffic signal assembly in its entirety.

In the first four years of theine-year Move Seattle LeM/3 new signalized intersections have been added to the

/I AdeQa yStig2N] = ndo Gtddade bedeDperfornad/ 51 signal hial mainténahGE @dertsS v
have been completed, 900 signal diagnostic evaluations have been carried out, and 3,142 preventive
maintenance events have been completdtdwill takemore than50years to replace the SDOT inventory of
cabinets/controllers at current funding levels, and additional funding will be required to replace
cabinets/controllers in accordance with the useful life or to upgrade the cabinets/controllers to introduce
enhancedeatures or functions.
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7-PARKI NG PAYMENT DEVI C

Parking payment devices collect fees for parking on public property or in th@RWgay (ROW)The City of

Sedtle uses opstreet payment devices to manage parking in highly utilized areas to create the turnover needed
to support a vibrant cityTheCurbside Managemegroup in the Trans& Mobility Division manages parking
payment devices

Replacement Condition ,
Asset Vaue _ , Data Confidence
Good | Fair | Poor Unk
Pay Station $11,340,000 100%6 | 0% 0% 0% High

$12.0M

$10.0M

$8.0M

$6.0M

$4.0M

$2.0M

$0.0M

m Selective Replacement of Existing Pay Stations (30/Year)

u CIP Cost of Additional New Pay Stations (25 max/Every Yr. (2020-2035))
m O&M Cost of "Gold" Service Warrantee

Paid Parking Data Back Office (2035-2039)
m Parking System Annual O&M Budget

Figure 7.1 SDOT Parking Systerhong-term Cost/ Needs~orecast(2020 Dollars)

SDOT sets parking rates and time limits to achieve the goad &b two open spaces per block face, to help
GAAA02NAE NBfALFof& FAYR LI NJAy3I ySl-bededipkrkingNdcilgSa G Ay I G A
LINPANF Y aSGa NIXradSa Ay 20SNJon RAFFSNBY (G yhehadid,o 2 NK2 2
to balance parking supply and demand, reduce traffic congestion and greegfasasgissions from drivers

circling in search of parking, and encourage altern&i@velmode choices when appropriate.

In addition, pay stations allow ppaymeri for the next mornin@ darkingin cases where people do not feel safe
driving late at night. New technology for pay stations allows SDOT to further refine the program by allowing
time-of-day pricingand pay by phone parking
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«Promote parking turnover uBalance competing needs for
limited curbspace (transit,

uManage a limited amount of customers, residents, shared
on-street spaces primarily in vehicles)
commercial areas where
demand exceeds supply uProvide access for people to

] ] live, work and play in the city
oProvide shorterm parking

spaces for shopping or persongl wMove people and goods
errands efficiently

wdmprove traffic circulation and uSupport business district
economic viability of vitality
commercial areas by .
maximizing the number of uCreate active spaces

patron visits by car uSupport livable neighborhoods

\ _/ \ _/

SDOT actively manages pay stations daityaiatain continuous operations. In 2019, paid parking contributed
$37.2 million in annual revenues to the City at an operating cost of approxin@atiypifion.

7.1PAY STATIONS
Pay stations are electronic payment devices installed on sidewalks adjacent to o
street parking.A pay station controls more than one parking spa@ayment is
acceptedby credit/debit cardcoins. 2 NJ @A I K S . CompoBentSaf tKiiAs
parkingpayment device include a payment card reader, a receipt printer, and a s
panel.

We connecthe pay stations to a data management system hosted by the vendo
communicating directly with the Parking Maintenance Shop which monitors "
performance of theay stations on a redime basis.During pay station hours of
operation helpis providedo customers via telephone.

SDOT began installing pay stations in 2004 to replace-spagle parking meter8y
2013, singlespace parking meters had been contgle replaced by pay stations in
the City of SeattleAll pay stations were replaced or upgraded with new technoloc
from20152018 ! f f LI & adldAazya y2eé 2LISNI 0SS
do customers have to go back to their car and stigékattin their window. Now,
they enter their license plate at the pay statamdpay for parking. Enforcement
systems have been upgraded in coordination with this change.
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7.1.1 Parking Payment Devidewentory Status and Anticipated Annual Growth
The inventory of pay statioris maintainedn the Infor databasesystem. Total replacement value represents the

vendor contractvhich includegurbspace design, pay station removal and installation, training, user interface
development, systems integration, and monthly data and wireless communication costs.

SDOT periodically examinessireet parking conditions in various neighborhoods and business districts
throughout the city, which may or may not result in modificationgdid parking in each areblew pay stations
come with a comprehensive warrarityd D 2 f R 2thatdlegsl & R 0 a-EJNAB BB &Bity from changes
in cellular networks, payment card industry compliance requirements, parts obsolescence, andaiecdm

failure.
Data Asset
Inventory Confidence Replacement Useful Life Replacement Anticipated
Asset Count Level Value(Each) (Years) Value Annual Growth
0-25 stations
Pay Station 1,512 High $7,500 Varies  $11,34,000%* every year

through 2029

7.1.2Parking Payment Devices Life Cycle Costs, Maintenance Apprgauth Funding
SDOT estimates that if there is another pay station replacement project, it would occur in 2025 or later.

Alternatively, pay stations may be upgraded piece by piece under the Gold Warranty until they are no longer
needed. The parking industry anticipatiest soon agenciesnaytransition from primarily a physical payment
methodology to primarily a virtual payment scheme whereby custoozenmake all payments by phone or

means other than the physical transfer of cash. For the purposes of projectifigriongperational costs for

parking payment devices, we assume this will take place in the year208& move closer teplacing

parking payment devices with neavtualtechnology, SDOT will evaluate race and social justice implications of
requiringsmart phones or newer technology that may not be accessible Opdirations and maintenance of
{SFGGHESQa LIAR LINJAY3I aedaidsSYy Aa NRdzAKf& Ppady YAffA

V  $26 million inannualstaffing costs (labor, benefits, and overhead costélese staff providal the dayto-
day operations and maintenance for the parking pay stations, equipment and system troubleshooting,
system maintenance, removal and reinstallation of pay stations for construction, changes to curbspace in
paid parking eeas (e.g.new loading zones, etcgome graffiti removal, system and revenue reporting,
analytics, customer support and response and management of the operation.

V $2.8million inannualfees for wireless communications and back office, creditfeas] data collectiorand
warrantees

V  $0.4million inannualvehicle costs, consumables for pay stadiand supplies for the shop.

Malfunctioning components on pay staticare repairecr replacel as needed While under warranty, these
repair costs arborne by the vendor.

24|ncludes purchase, installation, and monthly data and wireless coicetion costs
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.H"u s-PAVEMENT AYSHEMCL £

The Pavement System asset class consists of the surface, basassusnd subgrad®¥ { S+ GGt SQa &GN
network.
Replacement Condition Data
Asset | . . > . Very Confid
Value Excellent Good Fair Poor pgor Unk onfiaence
Arterial $5,008,28,000  134% @ 284 23.1% 16.0% 19.1% - High
Non-arterial $4,158,20M00  200%  27.9% 20.5% 12.9% 18.7% - High
Total: $9,166,470,00

A 2 4 A x

Fgure816 St 2¢ aK2ga GKS SELISOGSR lyydadt LXIFYyYySR aLISYyRAy
system as well as the spending needed to maintain the current average system conditage@| of 62.2) 20

years from now in 2038. For the purposesf this analysist is assumed that arterial pavement spending

remains constant (in 2020 dollars) for all years, including the year2P325after the Move Seattle Levy has

ended.

$80.0M

$70.0M

$60.0M
$50.0M
$40.0M
$30.0M
$20.0M
$10.0M

$0.0M

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
m Arterial Pavement Planned Spending  m Arterial Pavement Needs to Sustain Current Condition

Figure 8.1 Arterial Pavement Current Level of Planned Spending and Investment Needs to Sustain Current
Condition (2020 Dollars)

25|n 2015, a similar estimate was developed for the-aiwerial pavement system. At that time, an annual spending of $48 million on pavement
rehabilitation and another $6 million in preventive maintenance was deemed necessary to maintaindhemaliravement system at a PCI
around 60.
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thru 2019 and also how iis planned tobe replenished from 2020 thru 2024. With a target ratio of 1.0 to

maintain existing pavement quality, the chart shows that historical funding since 2007 has not been adequate to
adzadlr Ay GKS / AGeQa | NI SN lulting idfuitir® fhangial liakjilidy! Nofaliyd Figure £ Y 2 &
8.2 showsthat planned arterial pavement replenishment will decline further in the second half ofyier 9

Move Seattle Levy.
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Asset Sustainability Ratio Target = 1.0
1.00
Bridging the Gap: 235 lane miles
Asset Sustainability Ratio = 0,62 Move Seattle (2006-
2 0.80 2019): 25 lane miles  Mowe Seattle (2020-
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Figure 8.2 SDOT Arterial Pavement Asset Sustainability Ratio

8.1PAVEMEN SYSTEM

SDOTividesthe Pavement System asset class into four major categories:

Arterial

NontArterial

Alleyways

Excess ROW in use for access and parking

<< <KL

¢KS LINAYIFINE F20dza 2F {5h¢Qa LI @SY PrgservafonandI SYSy (i LINP
rehabilitation of existing streets to support evolving transportation uSesemost ofthe pavement

infrastructure is represented by the arterials and faoterials, these two pavement categories have been

emphasized in this reporiThe total arterial and noearterial pavement network in Seattle consists of 3,944 12
foot-wide lane milesThiscalculationwas basean the mostrecent comprehensive pavement management
assessments conducted for arterial pavensé®0172018) and norarterial pavemerg (20152016).

{SFGGt SQa aatNBSOi ySig2N] Aa SaaSydaAal tf &toyearddveri 2 dzié
the last decade, the overall size of the street system has decreased bynZilEs&om 3,946 laneniles h 2003

to the current total of 3,944 lane miletn many case$SDOT street rehabilitation projects narrow the paved

surface used by vehicles in favor of improvements for pedestrians and transit at the roadwayredfyeus of
{5h¢Qa LI @S Y §gffart isvilte yhairlieSaric® ypreservation, and rehabilitation of existing streets to
support evolving transportation uselloinventory of alleys and parking ardas/e been performetb date,

therefore, br the purposes of this report, detailed inforntation alleyways and excess R@/not presented

2020 Status& Condition ReportPavement Stem| 78

a5



8.2 ARTERIAL PAVEMENT
I NI SNA I f a | NBreefs SheyiaieaflaSsidacoprdadg toShe traffic they carry:

V

4

Principal arteriat the most important, busiest througstreets, such aRainier Ave S or 5Ave NW In
2012 SDOTe-classifiedorincipal arterials in their entirety to be included in the Federal Highway
Administration (FHWA) National Highway System (NHS).

Minor arterialg streets that link neighborhoods together, suctCagifornia Ave SW or N'8&.

Collector arteriat streets that tie the least traveled streets, the ranterials, into the arterial street
system such as Magnolia Blvd W oF‘3Ave S.

—— s
1

Mcteing

2
H A
5 ’
o R )
w
H
el 2
-
oo
5
3 f
E 5 g -
]
-
- -
- 5
Legend § ¥ A
Strests e :
Arterial Class S o 5 ‘,f /
—— Intesstale/Freeway o /
—— State Route'Freeway v f /
e PriNCipa Arteria ) =
e Minor Artertal . N ". E ‘
e Collector Arienia N\ H E : \
-~~~ County Anena ) 3 |
Not Dasignated \ =
GSDOT ' { R\
S N J© I 1
f 4
W —— 21
N 4
| &5 S et
- K _J

Figure 8.3: Seattle Arterial ClassificatiorPlanning Map
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Arterials account for 39% §fS | (iphderSeRtanetwork, or 1,B%ane miles. The brealown of arterials
according to the functional classification is:

Functional Pavement Area  Fraction ofArterial
Classification (12-ft Lane Miles) Network
Principal Arterial 627 40%
Minor Arterial 569 37%
Collector Arterial 352 23%

The pavement inventoris maintainedn the Pavement Management System database where condition and
maintenance information are also recordédew pavements enteredinto the database annually ag&DOT
typically update arterialcondition ratings everthree to fouryearswith the next assesment tentatively
scheduled for 2022022. TheGty adds very little new inventory to the street network annuallgiditions that
occur are usually in connection with redevelopmamtga projectr (rarely) annexation.

The arterial pavement network replacement dgststimatedn 220 dollars, not including the cost of tiROW
drainage improvements, additional new curb ramps, or other improvements that might be required or desired if
streets were reconstructed.

SDOT awducted he 2017-2018 arterial pavement condition survey using an automated system that employed
an array of cameras and sensors to record pavement distress. In addition to pavement distress information,
digital photo logsvere collected Pavement condibnis assessedsing an industrgtandard rating methodology
described in AppendBto derive a Pavement Condition Index (PCI).

8.2.1 Arterial Pavemeriventory Status and Anticipated Annual Growth

Design Life System Anticipated
Inventory Data (Years, Replacement Annual

Asset Count  Confidence typical) Value Growth
Concrete Rigid (PCC) 562 High 40+ Unknown
Asphalt Flexible (AC or AC/AC 132 High 20+ Unknown
Composite (AC/PCC) 847 High 20+ Unknown
Bituminous Surface Treatmen 7 High Unknown

20+

(ST)
Other (O) 0.1 High varies Unknown
Total 1,548 High $5,008,2@,000
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Figure 8.4: Arterial Pavement Condition Ratings 28
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(56-70)

Year

21.2%

2010

2013

2017

Routine or
Preventive
Maintenance
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1,005 Im

Major
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$323M,

248 Im

Reconstruct
$1.12B,
295Im

Arterial Average Pavement Condition Index (PCI), Area Weighted
2003 2005 2007 2010 2013 2018
67.5 66.5 68.3 68.8 63.8 62.2

Figure 8.5: Arterial Pavement Condition Rating2003- 2018

8.3 NON-ARTERIAL PAVEMENT

Nortk NI S NJ& I f alowedt®lunjedreets.(iNodredal
streets serve a variety of usefglost nonarterials are
neighborhood residential streets, but someoatsipport
industry in areas such as south of downtown (SODO), Sout
Park, and the Ballard/Interbay Manufacturing Industrial area
Because of their limited use, nanterials are typically of lighte
construction than arterials, however, they still mdistin
properly,have adequate structure to supp@dme use by
heavy vehicles and resist environmental degradation

8.3.1 NonArterial Pavementnventory Status and Anticipated Annual Growth
Non-arterials account for 61% of the pavement network of Sea#le store and managthe nonarterial

pavement inventory in the Pavement Management System databa©142015, SDOT performed the first
comprehensive condition assessment of faoterid streets using #nouse staff.The assessment gave ssme

general information about nearterial pavement.

V  More than half of Seattle's nearterial streets were constructed of concrete during the first half of the

20th century. Concrete pavements suffid YA Y A Y I §

SYBANRBYYSY il t

They are long lived, particularly in lightly loaded-adarial applications.

4
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VvV Approximately 25% of nearterial streets are built of composite pavement (AC/PCC), which is jointed

concrete, bick, or sheet top that has been topped with a layer of hot mix asphalt. These streets are in

{Srddt SQa

2f RSNJ ySA3IKO 2 NKThey Rré refarngd thsydipdsite? dzy R

pavements because of the combination of flexible (asphalt) aidd cigncrete or brick) material§he
asphalt surfacing improves rideality, but it adds minimal structat supportandgenerallyshould be
renewed every 20 years or so to address reflective cracking and weathering.

iKS

V  Approximately 25% of Seattle's rarterial streets were gravel roads converted in the 1960s and 1970s

to a lowcost pavement callebituminous surface treatmenBSTJ or chip seal. This occurred primarily

at the north and south borders of Seatiaere sidewalks and formal drainage systépgcally do not

exist We dip seathesestreetsto patch and reseal on a regular basisenew the surface and seal the

pavement structure against water intrusion. Seditiefly switchedfrom chip seahgto a treatment
called microsurfacinigut has since suspended the practice due to la¢krafingand has nownoved to
slurry seal fopreventivemaintenance Non-arterial streetsoften lack sidewalks and formal drainage

systems.

V There is a small inventgrless thari%of the system, surfaced with gravel or a historic/decorative

surface such as cobblestone or pavers.

The nonrarterial pavement network replacement cost does not include the cost ofafgtdy, drainage, or
other improvements that might beequired or desired if we reconstructed the streefsinding for norarterial

pavement has been limited and, hence, reliable cost figures are not available. The cost figures used in this

section are rough estimates deriveddmaling dowithe arterial paing costs to account for the thinner
pavement sections and reduced traffic control on-acerials.

Delayed repair on nearterial pavement has similar impacts as arterial pavement althoughZZBicondition

information on norarterial pavement show$at nonarterial pavement quality declines at a much slower rate

than arterial pavement quality, likely due to the lower traffic volumes and lighter vehicles found on those streets.

Asset
Concrete Rigid
(PCC)

Asphalt Flexible
(AC or AC/AC)

Composite
(AC/PCC)

Bituminous
Surface

Treatment (BST

Gravel (GR)
Other (O)

Total

4

Inventory
Count(Lane
miles)

1,264

558

545

10
10

2,396

Data
Confidence

High

High

High

High

High

High

High

Design Life (Years System Anticipated Annual
typical) Replacement Value Growth

40+ Unknown
20+ Unknown
20+ Unknown
20+ Unknown

Unknown

Unknown

$4,158,20700
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8.4 PAVEMENT SYSTEM ASSET CLASE Cycle Costs, Maintenance Approaéh

Funding
Several reasons have likely contributed to the redextine in arterial pavement quality:

V 9ARSYOS adzaa3asSada GKIFIG GKS Ay ONBI abysesnpagiGlarz ¥ KSI @
which have uniquely heavy axle loadaddition to filling them to crush load capac#ye accelerating a
decline in pavement quality on arterials.

V  More stringentAmericans with Disability Act (AD@guirements which add to paving project costs in the
form of replaced or retrofit curb ramps

V State safety rulebmiting the equipment thatanwork around Metro trolley bus lines, pushing work onto
weekends at overtime rates.

V In 2006, Seattle Publicilities (SPU) began requiriBOT to fund and construdriainage improvements on
virtuallyall paving contractsvolvingfull-depth pavement repairsPaving projects must now install storm
water detention and treatment facilities in accordance with/the (Séonivater Codéo meet SPU
requirements.

V ¢KS LINPZgAaA2ya 2F GKS a/ 2 YLX S favifigipiejecs tbamproved & A y I y O
ROWfor all modes of transportation.

Compounded inflation over theygar life othe Move Seattle Leupeans that a dollar spent in 29will have

about 20% less buying power than a dollar spent i62@vailable funding does not accomplish as much paving
as in previous decade# additbn, and as can be seen in Fig8i® arterial paving projects were somewhat
front-loaded in the early and middle years of the Move Seattle Levy.

8.4.1Useful Life & Life Cycle Cost of Arterial Pavement
Delayngrepairs on arterial pavememthenthe pavemat condition indicates a neesteates deferred

maintenance. Deferred maintenance is work that is postponed to a future budget cycle or until funds are
available. As maintenance is continuously deferred, arterial pavement deteriorates to the point wilkre i
eventually need to beompletelyreconstructed.

When an existing pavement structure is sowmelcan often renew the driving surface at a fraction of the cost of
digging up and replacing the entire roadwaywdfcannotapply amajor maintenance treatment, the arterial
pavement structure continues to deteriorate to the point where it must be coniplegeonstructedas shown

in theFigure 8.helow. Reconstruction, whenge remove and replace the entire pavement structtodhe
subbase is approximately ® 7 times more costly than resurfacing or other forms of major maintenance
Pavement managsrstrive to follow a lowest Ifeyclecost approach to pavement maintenaneenphasizing
treatments that extend the life of existing pavement structures where possilolever, we must balance this
against reconstruction needs on streets critical totthasportation system.
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Annualized Life Eycle Cost per Mile

Reconstruction $896,000

IR NI | 752,000

$672,000

$560,000

$448,000
Mill & Overlay

i 5236000

$224,000

Crack Seal & Microsurfacing $112,000

r T T T T $0
100 80 60 40 20 0

PCI

Figure 8.6: Cost of Restoration Increases as Pavem@aindition Declines

8.4.2 Arterial Pavemen®roject Prioritization
Snce the last report, 3O Thasimprovedits method of prioritizing pavement preservation and restoration work

by determining the highestenefitto-cost street segments in need of maintenance treatmdiirough
estimating the cost to road users of deteriorated pavement comditamd the cost of appropriate treatment to
restore its condition, a benefit/cost ratio for restoring each street segoambe calculatedThe benefit/cost
ratio provides an initiatcreening of street segmendgsignatinghose segmentwith the highes ratio as the
best candidateso receivethe limited funds for pavemernehabilitation

{5h¢Qa (2udriorifizatidd istah e¢dndmic decision model that uses street segment da) waffic

¢ average dailyolume ofcars, trucks, buses atikes, b) current pavement condition, c) future condition based
on expected deterioration rate without treatment based on pavement &ypmkuse, d) impaan vehicle

operating costs of current and future pavement condition, and e) the cost of pavemematiest using the
appropriate treatment with the lowest lfeycle cost for each segmenthe model calculasghe life-cycle

benefits to road users from reduced vehicle operating costs and compare them to-heleosts of

pavement restorationSreets with high traffic volumekighly deteriorated conditionand low lifecycle cost
restoration Wil likely make it to thaighest firstcut priority for funding.

The chart below illustrates the increase in Vehicle Operating Costs (VOC) as paveditéort deteriorates as
measured by the Pavement Condition Index (PCI). The higher the traffic volumes and the lower PCI, the greater
the total costs to users of the street segme@ne of thebenefits of pavement restoratidareturning the
vehicleoperatingcoststo lower levels associated with pavement in good condition.
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Figure 8.7: Road User Cost Increases as Pavement Condition Declines
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projects, and applying additional criteria for project priority, including:

V Feasibility of model treatment

V Grants and other leveraged funding opportunities
Vv Utility and other project coordination

V  Complaints and claims

V  Equityand geographic balance across the city

8.4.3 Arterial Pavementaintenance Approach
We subdivide rderial streets by surface type. Seattle has three primary arterial surface types:

VvV Portland cement concrete (PCRIgid
V  Asphalt concrete over Portland cent concrete or other rigid base (AC/RCGmposite
V Asphalt concrete oveaxggregatéase (ACFlexible

SDOT currently providésur basic types of maintenance services and capital improvements for arterial
pavement:

V  Routine MaintenanceAll streets reeive routine maintenance as needed to keep the street serviceable.
This is typically filling potholes and other small patching work as localized conditions aradriznt
consideration obther dayto-day operation&unctions like street sweeping amdgetation control
routine maintenance.

V  Preventive Maintenance Streets with a PCI rating of-80 are typically candidates for preventive
maintenance. These are streets that are smooth, in good structural condition, and have only minor
defects relatedd exposure to the elements. Worktbis type typically consists of lesast preservation
treatments such as sealing cracks & joints and, on asphalt pavements, the application of surface seals.

V  Major Maintenance or Minor RehabilitatigiwWe typicallycorsider $reets with a PCI rating of 46D
candidates for major maintenance. These are typically deeper preservation treatments intended to
extend the life of the existing pavement structure. Common treatments in this category include milling
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off the top hyer of an asphalt pavement and then overlaying a new asphalt surface and, on concrete
pavements, replacing select concrete panels argtoéling the surface.

V Reconstruction or Major RehabilitatiqiWhen streets fall below a PCI of 40, they have typical
accumulated enough structural distress where they must be reconstructed frosaliigeade all the
way to the surface In some casesve can sava portion of the existing pavement arefer to it as
partial reconstruction.

Whilethe BTGand Move Seatt! levies haverovided @A Yy ONB I &S Ay Fdzy RAy3 F2NJ {5h¢
A0 NIAY3I AY HnntTs (GKS 208Nl ft ljdtArde 2F {SLddt S04
present.

8.4.4 NonArterial Maintenance Approach
Seattl€ @on-arterial roads can be subdivided into flearr primary surface types:

V Portland cement concrete (PCC)

V  Asphalt concrete over Portland cement concrete or other rigid base (AC/PCC)
V  Asphalt concrete over flexible base (AC)

V  BST (Chip Seal)

Brick, stone, ogravel (classified a@s theré) makes up a small fraction of the rarterial street network. Each
pavement type has different maintenance requirements.

8.45. Non-Arterial Life Cycle Costs, Maintenance Approach and Funding
SDOT currentlgrovides two basic types of maintenance services foramtarial pavement:

VvV  Potholeandspot repair
V  Preventive maintenance (rehabilitation)

Potholeand spotrepair do not improve ncarterial pavement conditianThis treatmenis a stopgap measure
to keep the streets in a safe driving condition until a rehabilitation project can be undertaken.

Routine or preventive maintenance (rehabilitatiascarried outs funds permit TheMove Seattle évyfunding
does notprovidefor nontarterial pavementaintenance The currentmaintenance budget primarily provides
spot safety repair and a small amount of asphalt and concrete rehabilitation, inchidiogurfacing under

{5h¢Qa t NEQSybrbgtas. al AyaSyl yoS
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9-REAL PROPERTY AS

The Real Property asset class includes land, buildings, and yards that support SDOT transportation purposes.

2 KAES {5h¢Qa LINRYI NE YARQGWM the/Dedadmerit 6Wds rdal pyoperySassétyfor 2 F
several reasonsSDOT uses buildings and yards to supgaetations andnaintenance activities and personnel.

SDOT pays for capital improvements and maintenance on SDOT real property. Propertyopseatifons is

either under the jurisdiction of SDOT or is located on leased land. t8BD&partment of Financ&

Administrative Services (FA®)King County Facility Operations provide maintenance and management of
operational facilitiesIn addition SDOT haacquired parcels and buildinfys constructionpurposesduring

capital projectsonstruction which include a variety public and piivé dza S & @ C!'{Qa CIOAfAd
with direction from SDOT, manages these parcels and buildings.

Replacement Condition Data Confidence
Value R Unk
Asset Good  Fair Poor
Buildings & Yards $47,700,000® 35.7% 35.7% 28.6% N/A  MediumHigh
Parcels N/A - - - N/A  MediumHigh
Shoreline Street Ends (ROW) N/A - - - N/A | MediumHigh

The Facility Operations Division in FAS maintains a comprehensive inventory of real property assets owned by
SDOT in the Real Property Addahagement System. In cooperation with SD®&ion, FAS provides varying
degrees of management servicesttoese parcels and buildings along with othen-transportation related
infrastructure. SDOT managssets that affect the delivery of transportation services to the public.

9.1BUILDINGS & YARDS

SDOT owns buildings that support transportation services and buildings indirectly acquired thedR@N\th
acquisition process for capital projects. When acquiring parcels for street angumpdise ROW usage, a
parcel may have a building present, whighurchased as part of the transactioBuildings that directly support
the delivery of transportion services are typically sited on FAS jurisdictional propefitiesse buildings
support several divisions in SDOT including Maintenance Operations (MO), Roadway SR$;tlransit &
Mobility (TM), and Transportation Operations &% shown irbectior9.1.1 below.

The values listed in the tables below were estimated by real estate category and include both the structure and
land. For buildings and yards that support transportation services, the Department or a representative is actively
providing building maintenanceéMany of the noroperational buildings do not appear on a planned capital
improvement or maintenance schedule. Thus, lease agreements typically stipulate the lessee is responsible for
maintenance. These facilities will be usetheir current state until they are unfit, or the property is disposed.

26 Reslacement value excludes Aoansportation related infrastructure, captured in the report below.

2020 Status& Condition ReportReal Property88



9.1.1Buildings and Yards that Support Transportation Servit@gentory Status

SDOT
Asset Divisions

1010 Building / MO, RS, TC
Meters Shop
714 Charles St MO
Charles St Yard
(Racks, small MO, RS, TO
buildings)
Fremont Bridge RS
(Temporary
Mobile Units)
Haller Lake MO, RS, TO
Buildings
West Seattle MO
Shos
- 9200 8" Ave SW

Building
- Temporary

Mobile Units
Sunny Jim TO
Salt Storagés™ MO
Ave $S Forest 3t
King St Station ™
South Lake Union ™
Trolley Facility
First Hill Trolley ™
Facility
Total: 11

Building SF

/ Yard SF Year Built
9,935/ 0

1967
19.680/0
1051
0/109,539
2013
1165/
6.295
10,695 /
112,074 90
2225
57,334
45,036 /
148410 1992
0.846 /
10,873 2012
67.755/0 1906
9.428 /
10,707 2007
20,993 /
10,000 2014

Condition (FAS
Identified
Building
Deficiencies)
Fair

Fair

Fair

Fair

Poor

Poor
Good
Good
Good

Good
Good

Good

Inventory Status for NorOperational Buildings with Interim Uses

Asset Use
330FairviewAve Office
N. Offices
614 Auror&’ Retalil
900 Broad St Retail
Total: 3

Building SF

/ Yard SF  Year Built
o

dhasy 192

% e

Building
Deficiencies
Poor

Fair

Poor

27 Currently under contract as part of the Mercer MegaBlock geléicipate sale closuia 2021.
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Structure
Replacement Value

$5,000,000

$10,000,000

$500,000

$300,000

$5,200,000

$2,000,000

$22,500,000
$1,000,000

See Sectiofh2
SeeSectionl2

SeeSectionl2
$46,500,000
Structure

Replacement
Value

$500,000
$500,000

$200,000
$1,200,000



9.2 PARCELS

A parcel is a defined piece of real estate consisting of physical land. SDOT jurisdictional parcels have been
acquired for capital projects, or are properties remaining after projects are completed, or parcels that need to be
dedicated as ROW. Some pésare remnants of former railroad ROW purchased for the Burke Gilman Trail.
Cther parcels are large pieces or remnants thate purchasedor various reasons, such as to widen streets and
sidewalks, and for constructing bicycle and pedestrian trdilsselparcels may include buildings or other

structures. Th&AS-aciliy OperationDivision maintains an inventory @fy-owned property, including those

parcels under the jurisdiction of SDOT.

9.2.1 Parcellventory Status ad Anticipated Annual Growth
As capital projects are completed, and at the direction of SEAENanages the disposal or jurisdictional

transfer of excess SDOT parcéts2015,FASegan tadentify a work plan for the eventual transfer of
jurisdiction or disposal @hany excess SDOT properties:

Anticipated
Asset Inventory Data Annual
Count Confidence Growth
Parcels to be Retained and 12 1t0-4
Dedicated as ROW
Parcels to be Jurisdictionall
Transferred to Other City 7 -1to-4
Departments
Parcels to b®isposed of 31 -1to-4
Parcel Options Under
5
Development
Total 55 High Unknown

The parcel inventory is recorded in the Real Property Asset Management Information System. SDOT and FAS are
evaluating whether parcels should be converted to fafiway and may embark on a legislative action to
dedicate the properties.

Anticipated annal growth for this asset is identified as property disposal or surplus, which is subject to City
Council approval and City of Seattle surplus procedures and applicable street vacation requirements as noted
underRCW Title 35.7®rdinance 11391%ndClerk File 310078

9.3 SHORELINE STREET ENDS

While most of the ROW is paved surface, SDOT also owns and manages unopened ROW and shoreline street
ends. Shoreline street ends are the land portions of street segsat provideor could provide if improved,

the public with visual or physical access to a body of water and its shofdiselution 29370 established the
Shoreline Street Ends Programd adopted policies guiding the development of public accgsswements to
shoreline street endsThe original 149 site locatiomase outlined irExhibit Aof the resolution

28 I\@involve a paial parcel transfer
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Considered a Regulated Asset, SDOT holds a jurisdictional interest in shoreline street ends, rather than
ownership. The Public Space Management group in the Street Use Division administers sttogetirads.

{ 5h¢ 5 A NB OF0RcHSblishesdtfe Shomelime &t End Program overall policy guidance outlining that
the highest and best use of the street ends is public ac&sweline street end permit fees of approximately
$500,000 currently fund the Prograannually anatover the cost

of the program.

In 2019, we completed a review of the existing inventory, whidg
has been reduced to 141 sites due to transfers to other entitiej
or vacations. The resulting inventory categorizes the type of #

Photograpl and descriptions of each site are available on the &
SDOT AsgeMap

y Cw ::« €7
Improved Shoreline Street End

9.4 REAL PROPERTY ASSET CLASE& Cycle Costs, viaintenance Approg@nd

Funding
The useful life of a building depends on the materials and level of ongoing maintehbhaaast of a new

building varies considerably.

The lifecycle cost of routine maintenance on buildings has a large range depending on the size, material, and
complexty of the building.Operational costaire fundedout of a general budget arabst by buildindpas not
beenhistorically trackedBuildingsare repairecbn a priority basis up to the level of available funding.

Shoreline street ends permit feasl twoUrban Forestry Gardeners who maintain these assets
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10.1 SIGN ASSEMBLIES OVERVIEW

A Sign Assembly is a static message board that conveys essential information to road users, pestestrians
bicyclists about how toavigate city streets and trailsThe Sign Assembly asset class includes the sign face or
blade and the mountMultiple bladesnay be installedn a single mount, which represents the asset location.
SDOT categorizes signs to align with the Manual on Uniform Teeffiol Devices (MUTR). Traffic Signs and
Marking Operationsrews at the direction of the Traffic Operations group in the Transportation Operations
Division oiby Transit and Mobility Divisistaff, maintain mossign asset Parking crews maintain parking
related sign ssets.

Asset Replacement Condition Dc_alta
Value Good Fair  Poor Unk Confidence
Sign Assemblies $73,38,000 46.6% .01% <01% 534% Medium
$5.0M
$4.5M
$4.0M I I l I
$3.5M
- JHIEINI
$25M [ I
=S SRRRERENRRRRERRRRR
$1.5M
$1.0M
$0.5M
$0.0M
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
m Street Name Signs m Regulatory Signs Conventional Guide Signs
m Warning Signs Recreational Signs Non-MUTCD Signs
School Signs B Overhead Signs

Figure 10.1Long-Term Cost / Needs Forecafir "Ideal” New & ReplacemenBign Program(2020 Dollars)

Projected fiture growth ofsign assemisis somewhat uncertaidue to theDS LJF NI YSy 1 Qa A aAiAz2y
Move Seattldevyefforts, both of which may or may not significantly increase the amount of signage

The Department hamaintained a inventory of signs since the 1920s witegy were initiallyecorded ina

system oftcard files.From 1979; 1981, this inventory was transcribed into electronic format in the Data General
System which was later importeéd 2000into the Infor Asset Management databaséere it is currently
maintained. This inventory counted the signs rather than the sign assemMigitiple signs may exist on any
ardy laasSvyoteo { 5h ¢iQasfolldNNE Yy i Ay @Sydad2NE 2F aidya
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10.1.1 Sign Assemblies Intggy Status and Anticipated Annual Growth

Useful System Anticipated
Inventory Data Replacement Life Replacement Annual
Asset Count Confidence Value (Years) Value Growth

Regulatory Signs 22,349 Medium $438 $9,788,676
(RER6, RAR10) High 10 250420
Regulatory Parking 90,641 Medium- $274 12 $24,812,501 200
Signs (RR8) High
Guide Signs 9,063 $547 $4,961,898
Conventional (non Low 15 Unknown
SNS)
Street Name Signs 37,068 $301 $11,161,889
(D3103, D3104, High 15 Unknown
D-106)
Warning Signs 20,561 Micg\tljvm $438 12 $9,005,547 240
Recreational and 3,997 $547 $2,188,316
C“'“?ra' Iptergst, Mediumlow 15 Unknown
Tourist Direction
Signs
N_orHVLUTCD 1,272 Low $547 15 $696,407 750
Signg
School Signs 7,065 Mek(?igjr:n_ $438 12 $3,094,411 100
Overhead Signs 1,993 Mej;:n— $3.832 15 $7,638,027 Unknown
Total: 194,009 Medium $73,347,672.00

SDOT hasot performed gphysical inventorgf signs/sign assemblies. In 20t Departmenteplaced its
paper sign binders with an electronic sign mape afiplication provides an interactive GIS map to field users
from a tablet or smart phone with cellular service. The asset database rsfsgghdata nightlynlike the
paper sign bookahich werepublished quarterlgo wereimmediately out of datand, not to mention, costly
Theelectronic Glgnhap provides processficiency Asstaff discovers incorrececords they easily identify the
asset identification record and notify data maintainers for resolution.

Theassetinventory does not have a full count of bike trail signs, most of which are informational (conventional
guide signsandmany signs from capital and permittpobjects Since 2007, BTG and the Move Seattle Levy

have provided funding to replace many of the signs/sign assemblies on major corridors. This effort has resulted
in updated sign/sign assembly recofiasn crew related installationdHowever adequatedata maintenance
resourcesave not been availabte updatesignandsupport assets fazapital and permitted projectdating

back to 200 primarilydue to the difference in linear referengersusplan set identified locationdn 2020,
SDODeganupdating signsand supportsaffectedby capitalprojects. These large, nearew delivered projects
constituteup tohundreds of signs that need to be updated in records from replacement, onboarded from new

29NonMUTCD Signs include bike / pedestrian wayfinding, neighborhood identification, alley utilization regulation, storagalphmater
loitering, shoreline street end signs, and views.
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installs, or offboarded when removeBecause theserpjects did not have assataintenance resources
assignedthere is a large gap between what is in records and what is in the field on several corridors, major
project locations, and areas touchedgd®srmitted projects.

1012 Sign Assemblies Life Cycle Costs, Maintenance Approackl Funding
Except for programmatic replacement, sign assemblies are not regularly inspected and are maintained on a

customer request basi#A sizable monetary component of the sign assembly reqplact budget is for
emergency repair/replacement of damaged sign assembfiesews discover failing signs assemblies; the
perform thework as required.

Limited analytical information is available that would enable a precise determination of fuegliitgments for
categorical replacement of nemegulatory signsHoweverageis often useds a surrogate for the condition of a
sign assemblySigns typically degrade to fair condition in seven years depending on location. Variable factors
influence gn deterioration such as exposure t@ tdys or saltwater and the color of the s{gty., red signs
degradefasterthan white or green signs)A sign which has reachih years of age is typically below tlegal
retro-reflectivity requirement.At this point, we consider a siga be in poor condition and eligible for
replacement. llluminated overhead signs do not require redflectivity and thus typically have longer lives.
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C SAFETYDBVROEZ
ASSET CLAZ

The Traffic Safety Structures & Devices asset class includes all SDOT assets whose primary purpose is to provide
an acceptably safe transportation systelnincludes:

Asset
Chicanes
Crash Cushions
Guardrails

Median Islands

Railroad
Crossing
Speed Cushion
Speed Dots
Speed Humps

Traffic Circles

Total:

Excellent
Replacement Valug
$660,000
$898000
$9,401,000

$62453000 24.8%

Unknown

$2,835,000
$17,000
$2,046,000

$23,4%8,000
$101808,000

Good

78.0%
42.7%

17.4%

29.5%
95.6%

73.1%
95.2%

Condition

Fair Pbor

49% 0.0%

36.6% 0.4%

6.6% 2.2%
31.5% 24.1%
14.3%

0.0%

3.7% 0.2%

Véry
Poor

5.6%

0.0%
0.0%

0.0%
0.0%

unk
100%
17.1%
20.2%

43.4%

14.9%

4.4%
100%
26.9%

0.8%

Data
Confidence
Medium
Medium
Medium
Medium
High
Medium
High
Medium
Medium
Medium
Medium
high

Many traffic safety structures and devices have been installed as a component of a capital project, or under the
Neighborhood Spot Improvement or Neighborhood Street Fund in response to citizen or neighborhood interest.
Traffic calming devices suppleménatditional traffic control devices, such as regulatory signs. Other than crash
cushions and guardrails, maintenance is currently performed only as a result of an emergency or by customer
request. Depending on the typef safety structure or deviageeded repairis handla either by the

Maintenance OperationBranchas part of its spot safety repair program or by Transportation Operations crews
except for railroad crossings which are repaired by the railroad owner, in coordination with SD@mM¢pisefr
agreement and state law.

Asset Inventory Count
Chicanes 22
Crash Cushions 41
Guardrails 85,859 LF, 925 units

Median Islands

199,052If. curb,
500 est.units

Railroad Crossing 336
Speed Cushions 567
Speed Dots 3
SpeedHumps 372
Traffic Circles 1,073

Replacement Value

$30,000 (each)

$21,900 (each)

$109 (per LF)
241,262 sf walkway, $52¢ 111 / sf walkway
and $225 / If of curb

Unknown
$5,000 (each)
$5500 (each)
$5,500 (each)
$21,900 (each)

Useful Life (Years)
20 (AC);40 (Concrete)

10
20

20 (AC);40 (Concrete)

20 (AC);40 (Concrete)

20
20
20

20 (AC); 40 (Concrete)
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The primary responsibility for traffic safety structures and devices lies with the Arterial and Neighborhood Traffic
Operations group in th&ransportation Operations Division.

111 CHICANES _
A chicane is a set of landscaped curb extensions that extend out into
street, narrowing the road to one lane, thereby forcing motorists to
decrease vehicle speed to maneuver between th@micanes inmease
safety and also encourage walking as a mode of trawadntoryis
maintainedin a noncentralized manual and GIS fil&hicanes are
infrequently used as traffic safety devices.

112 CRASH CUSHIONS

A crash cushion israpairabledevice used to increase safety for motor
vehicle operators and passengers who collide with safety barriers at gore _.
points. Aside frommproving safety, aash cushionalso help protect the '
transportation infrastructure.

Due to the need for accurate poilatcations, coordinateare maintained
for these assets in GIS and asset data inrfoe Asset Management
database.Ageis used tadetermire the replacement cycle of crash
cushions.If a collision damage crash cushiorgrewstypically replace
it in kind. Emergency repair or replacement of crash cushions is incide
driven and therefore spending may vary from year to year.

113 GUARDRAILS

Guardrails are devices designed to keep pedestrians and motor
vehicles from straying off the road into potely dangerous or off
limit areas of the ROWGuardrails improve safeandprotect the
transportation infrastructure.

Emergency repair or replacement of guardrails is incident driven
therefore spending is variable from year to yelamding for this
assetis considered inadequateased on field assessment. In
particular, upgrading legacy guardrail to current standards exceeds the
current budget. Replacement goals for guardrails may be reevaluated as
SDOT obtains overall conditievels for its inentory.

114 MEDIAN ISLANDS

Median islands are physical barriers that divide streets into two or
roadways, act as a spot treatment at an intersecfoayide longer
walkwayspr extend along a corridor. We maintain landscaping in th
islands under the Urban Forestry asset class. This asset restricts c¢
vehicular turning movements and may serve as a place of refuge fol
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pedestrians crossing the roadwayedian islands imease safety and encourage walking as a mode of
transportation.

Thelnfor database maintains thmedian island as part of theysical inventorwithin the sidewalk system.
Building from a 2007 inventory and 2008 partial condition assessment, SDOT eedasidewalk, median
island, and transit island platform assessment ovestimmer of 2017 The assessment validated asset data on
283 medians The Departmenalso maintaiafour separatenanual file locationdased on installation records,
by the spaisor of the particular project under which the median island was installed: Arterial Operations,
Neighborhood Traffic Calming, BicydRedestrian, and Capital ProjecEsinding for the median islands asget
generallyconsiderecadequate based on thevel of customer request

115 RAILROAD CROSSING
Railroad crossingahich includeat-grade light rail crossingypically N
located at an intersection where a roadway crosses railroad tracks
the samegrade are new to the 2020 reporfThis inventory does not
include the Streetcawhich is covered in th€ransit Asset Class,
Section 2. In 2019 drivenby increased federal regulations, SDOT
conducted dield inventory validatiorusingFederal Railroad :
Administration (FRA) records of crossing USDOT identification
ydzYo SNE | YR (i K.STheSBanaksetswedapped iR GI6 - : g
anduploaded to the central database repository for better asset, cteimpursementand work tracklngmd
used to update FRA USDOT crossing iokiea FRA requires agencies to update asabrting on advance
warning evices (signs and markings), gates, lights, flashedsinnual average daily trafitata everythree
years

Depending on the agreement, public and private railroad agencies have varying responS|b|I|t|es for roadway,
barrier, and traffic control devices maintenance and replacement
adjacent to the crossing. This asset is not valued due to the varyi
ownership béween railroads and th€ity. Many components of this
asset, such as pavement, signage, and marked crossings, are alrej= =
valued in other asset categories. Components specific to railroad
crossings that may be valued in a future report include gate anohs
warning lights or railroad signals addition, with the newailroad
crossinggsset and work management tracking, amicipatefuture
reports willproject future maintenance funding needs in alignment
with regular inspection and railroad comyammmmunication

Fundingis consideredhadequate for this asset based on field assessmBEmt. field assessment identified areas
where assets or components such as signage, bagimh as gate arms and fengiagd roadways require
replacement. The Depanent is working wittireight rail companies antbmmuterrail agencieas well asvith

its existing resources toaintainand makerestorationimprovements.With better management of railroad
maintenance agreements, tli#epartment strives t@ontinue inproving grade crossingafetywhile redudng
damage andhe potential forinjuriesdue to deteriorating crossing surfaces
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116 SPEED CUSHIONS
A speed cushion is a set of several small speed humps that are install 8§
across the width of the roadway with space in between. We design spg

over one of the humpsThe spacing also designed to allow widaxle
emergency vehicles to pass through without slowing ddBpeed
cushions reduce motor vehicle speeds in neighborhoods and encoura e
walking as a mode of transportatiofihe inventoryis maintainedn non
centralized, mnual and GIS files.

117 SPEED DOTS

A speed dot is a raised section of pavement in the middle of an
intersection and is intended to slow traffic. While uncommon, these
assetsare useds an alternative to a traffic circlewentoryis
maintainedin manual and GIS files.

118 SPEED HUMPS
A speed hump is a paved mound in the street that forces motor vehicl’
to slow down.Speed humps improve safety and encourage walking
mode of transportation.The inventoryis maintainedn manual and GIS
files.

Maintenance funding for existing speed hurigogenerally considered to
be adequate. However, thBepartment receives up to five times more |
requests for new installation of speed humps than can be funded.

119 TRAFFIC CIRCLES
Traffic circles are raised islands constructed at intersections of residen®™ = ==
streets. Traffic circles provide separation of oncoming vehicles and cagse | 48

motorists to decrease speed. Y& 2F {5h¢ Q& SEA a8 g3 s BT NDOf S 3

include landscaping, which a&# neighborhood group maintains.

and bicyclists by reducing speeds. When landscaped, they also con
to a more vibrant neighborhood. | g

The inventory of traffic circlds maintainedn the Infor databaséy the Transportation Operatiori3ivisionand
is based on installation record&undingis generallyconsidered to bedequate based on the level of custer
requess.
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1110TRAFFIC SAFETY STRUCTURES & DEML@#ESycle Costs, Maintenance
Approach, and Funding

Maintenance costs for traffic safety structures and devaceseldwithin a general budget, thus individual life
cycle cost is not availablerfmost ofthese assets. The Transportation Operations Division will revisit the need
for a routine maintenance program and request additional funding if it concludes that more of these assets
require aggressive upgrades or replacement.

Thelongd SNY AYLI OG 2F {5h¢Qa +AaAz2y %SNR al ¥SaGe LRt AOA
determined. For this reaspand due to both the uncertain nature of upcoming emergency replacement needs
and the relatively small budget of this asset chasshave not performed longterm operational cost forecast.
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12T RANASIET CLA

The Transit Asset Class includes the Seattle Strestmatsalong with facilities and structures that support

transit operations and a passenger rail station. The 9@&d capital asset inventory includes any individual
equipment with an acquisitioralue above $50,000. King County Metro is responsible for reporting Seattle
Streetcar assets to th¥ational Transit DatabassTD. / F LA G € | aaSéda adzZJR2NIAy3 {5
inventoried in multiple systems, depending on the party responsiblsget maintenance. Each element

section below includes a brief description of the assets, system or record, resources, special attributes, cost, data
confidence, valuation, age, and condition when available. For transit assets without conditioneagsesgsm

establisha Useful Life Benchmark (Ulised orage and/or mileage datal his information is coveredfn5 h ¢ Q a

2019¢ 2023 Transit Asset Management Plan

Replacement Condition Data
Asset Value > Confidence
Good | Fair | Poor | Unk
Streetcar Guideway $42,009,000 | 100% High
Transit Facilities $13,587000 | 100% High
Transit Systems $20,249,00 100% - - - High
Transit Stations $49,834000 | 100% High
Streetcar Rolling Stock $52,839000 | 100% High
Total: $178,518,000
$12.0M
$10.0M
$8.0M .
$6.0M
$4.0M
$2.0M -
$0.0M -

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

m Facilites gy Guideway Elements Stations Systems g Vehicles

Figure 12.1: TransitAssetd_ong-term Cost / Needs Forecast (2020 dollars)

For the Transit Asset Management PBROT utilized TERNte to perform an analysis on transit assdtke

analysisised componenbased data sourced from capital projects, streetcar facilities, and 2018 facility

condition assessments performed by aR® LISY RSy &4 02y (1 NI Ol 2 N C2NJ 6KS AyC
TERM.Lite model, each recorded asset is accompanied by its year built, quantity, unit cost, cost year, useful life,
and rehabilitation information. TERMe determines cost values indeayear dollars (2018 $) and scales the
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cost year with an assumed yearly inflation value of 3.43%. Assumptions useddopgthem forecastingyraph
in Figure 12.1 include

1 Each asset will be rehabilitated at 50% of its useful life. 8 8
 Avrehabilitations A f £ O2aid wmp: 2F GKS ——xX—YSyi

maintenance.
' When an asset comes up for rehabilitation or replacement, §
this will occur in one year. This differs from a-liéalscenario |
where pending and construction would be spread out over 2
more time.
1 The budget is unconstrained and will always be capable of rehabilitating or replacing an asset at full cost.
1 Asset rehabilitation and replacement values are approximate based on constructexdovahgistry
unit pricing and may not accurately reflect the Seattle region pricing including markups for equipment,
labor, or materials.

SDOT comprehensively defines and catalogues the transit asset hierarchy to facilitate use of the FTA industry
standards. The asset types are mapped to the FTAlfijjtasset type code structure and then broken down

into categories, subcategories, and elements to better define maintenance activities and life cycles. Using a
crossreferenced FTA code allows thepartment to input this data into the TERINe longterm forecasting

model. SDOT has defined sets of standard and unigue attributes by asset, including location, to enable mapping
functionality. Every effort has been made to align the inventory with 4Q&FEB25¢ Transit Asset

Management.The condition rating of the rail system elemeistassessedsing American Public Transportation
Association (APTA) rail industry standards.

Since SDOT manages the right of way in which the Streetcar iSReBINE NS  a3SG4a dzy RSNJI |
that support streetcar operations along with other modes of traffic. For the purposes of this report, assets that
specifically support streetcar functionalitse mentioned in this sectiothough it isindicated where they are

valued in other classes. All replacement values are in 2018 figures and reflect the pabli€e2023 Transit

Asset Management Plan.

SDOT maintains an intkercal agreement with King Country Metro for operation and maintenance of the

streetcar systemsKing County Metro performs preventive maintenance on the streetcars, the trackway,

including the trairto-wayside communication system rails, track drains, track switches, the traction

electrification system, containing power substati@and the overhead catenary system, and the streetcar
maintenance facilityA master inventory of the hierarchy is maintained along with further definition of
NBalLR2yaArAoAftAGASa® {5h¢Qa SYGdSNLINA &S RigGdurdyMet®. R2 S &
Furthermore, service contracts provide some ass#igse assetare not inventoriedut defined under the

hierarchy as a service.

12.1 GUIDEWAY ELEMENT
TheGuideway Elementcludes all assets related to the guideway including tnagdlaasociated structures.
SDOT maintains separate inventories for pavement and structures that support trackwork. For the purposes of
replacement, the surrounding pavement or structure is included to reflect a comprehensive cost.
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Trackworkis the dediated railway track and associated equipment streetcars use to provide transit service.
SDOT categorizes trackwork based on different replacement costs and useful lives. These include standard
embedded track, tangent embedded, special turnouts, and difféypesof switches. Embedded track includes
both the track embedded in in the rigbf-waypavementand yard portion of the facility.

The Seattle Streedr system is supported lfiye bridgesand one retaimgwall. These assets are cataloged in
the Bridge and Structureasset classection4, and called out here farongruency with the Transit Asset
Management Plan repart

FTA Condition Replacement Value

Asset Quantity Unit of Measure Average Age Rating (2018 $§°
Bridge 1 Each 90 4 -
Bridge 3 Each 43.3 3 -
Bridge 1 Each 108 2 -
Retaining Wall 1 Each 118 1 -
Trackwork 6,511 Track Feet 5.3 4.3 $8,135,751
Tangent 33,153 Track Feet 6.8 4.5 $27,696,940
Trackwork
Turnout and 17 Each 6.1 4.1 $6,176,410
Track Switches
Total: 3.1 $42,009,101

12.2FACILITIES ELEMENT
TheFacilitiesAsset Element includes the maintenance buildings for both lines. Components for those facilities

are broken into manageable units based on warranty, depreciation, and maintenance schedhgderty used

for operations is either under the jurisdiction of SDOT or is located on lease&ROJ. or King County Facility
Operations provide maintenance and management of the operational facilities discussed in this section. SDOT
hired EMG, Qporation to perform condition assessments during Summer 2018. Facilities data-oitisas
provided updated condition assessment information.

SDOT includes streetdaquipmentover $50,000 that is permanently housed in our facilities in the Facilities
Asset class. This includes floor jacks, wheel truing machines, and cranes.

Facilities replacement values are estimated with RS Means unit pricing. A markup and location factor of 1.087 is
included in unit costs. Markup of 34.5% includes a 7.5% fgndasd permits, 12% for general contractor fees,
bond, profit, insurance, 5% for client administration, and 10% estimating contingency factors applied to the
location to provide an adjusted unit cost. This amount differs from the original facility ctinstosts due to

factors such as site demolition and preparation for new construction.

30 For the purposes of this report, the Bridgnd Retaining Wall replacement value and condition is inclodieel Bridges antructures Asset
Class.
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The lifecycle cost of routine maintenance on buildings has a large range depending on the size, material, and
complexity of the buildingOperational costarefunded bya general budget anare not always traokd by
building. Buildingsare repairecbn a priority basis up to the level of available funding.

Building SF Average FTA Condition
Asset / Yard SF Age Rating Replacement Value
SLWMaintenance Facility 9,428 /10,707 13 391/4 $3,823,468
First Hill Maintenance Facility 20,993/ 10,000 6 3.99/4 $9,763,753
Total: 30,421/21,780 4 $13,587,221

12.3SYSTEMS ELEMENT

TheSystems\sset Element includes all assets related to major systems that support the streetcar functions
including:

\Y

\Y

Traffic signals that support the streetcar
Safety elements including plaza lighting

Power: overhead catenasystem(OCS) lines are suppliedtbgction power substations (TPSS) which
include AC power inverters, transformers, rectifiargl DC feeder breakerBole mounted switching is
used to control on/off function from the TPSS to the OCS.

Ticket vending fare celitionfor revenue collection
Surface water drainage (track drains) located adjacent to streetcar tracks

Automated vehicle location system determines and transmits the geographic location of the streetcars
using GPS including real time data readouts #fopias.

Nonstreetcar Real Time Transit Information Signs (Dynamic MessageFsagid): transit users with
real time transit information including alerts or warnin§ggns can be prerogrammed, as well as
accessed remotely to update messages withecurup-to-the-minute information. We installed these
signs starting in 2010.

When a dynamic message sign reaches half its useful life, it generally degrades to fair condition. If it degrades to
poor condition, the sign will typically require replacetria three years or less.

Unit of FTA Condition Replacement

Asset Quantity Measure  Average Age Rating Value ($2018)

Train and Traffic Signals 22 Each 7.5 4.1 $382,809
Intersection

Electrification Systems (OC 352/ Each/linear 7.1 4.2 $14,467,789
Catenary Poles, Feeders) 29,899 feet
Traction Power Substations 8 Each 6.7 4.2 $1,487,748
Revenue Collection 23 Each 7.3 3.9 $304,416
Realtime Information Signs 49 Each $2,682,699
Utilities 72 Each 7.2 4.3 $709,541
Automated vehicle location 22 Each 6.9 3.2 $214,007
systemg ITS
Total: 4.2 $20,249,009
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12.4STATIONS ELEMENT

Seattle Streetcar Statiomse consideredransit Island Platfornvghichare freestanding paved areas usually
with entrance ramps and canopy shelters designated for streetcar passenger waiting and loading. Shelters
protect passengers from adverse weather conditions.

King Sket Stationis a rail passenger station and serages transit hub. Station components are broken into
manageable units based on warranty, depreciation, and maintenance sche®iDI®3. contracts fdine
maintenance and management of the King Street Station. SDOT hired EMG, Corporation to perféom condit
assessments during Summer 2018. Facilities data frdmilaplan setsvasused forthese assessments.

King Seet Station replacement values are estimated with RS Means unit pricing and a 2.243% multiplier for
historic finishes. The 2010 and 20&Bavation cost of $50 million included significant seismic strengthening to

the existing structure which represented approximately two thirds of the renovation €@siiities

replacement values are estimated with RS Means unit pricing. A markugati@hléactor of 1.087 is included

in unit costs. Markup of 34.5% includes a 7.5% for design and permits, 12% for general contractor fees, bond,
profit, insurance, 5% for client administration, and 10% estimating contingency factors applied to the tocatio
provide an adjusted unit cost. This amount differs from the original facility construction costs due to factors such
as site demolition and preparation for new construction.

Equipmentincluding floor jacks, wheel truing machines, and crameighhave an estimated worth aiver
$50,000are included in the Transit Asset Management PTdre equipmenis permanently houseid the
Streetcar Maintenance Facilities

Historic Transit Sliters

Theformer Seattle Transit Department originally owrikd historic
transit shelters.When King County Metro took ownership of the transyg. |
system in 1973, those shelters were not included in the transfer angm® ,
NBYlI AYSR dzy RSNJ (Shders/ark ihéntaiter@nte/ S M=
responsibility of the Roadway Structusestionat the direction of the
Transit & Mobility Division.

{5h¢Qa (g2 KAAG2NARO UGNl yaAaAld akKStGSNBR 020K NBOSydlfe
shelters are riatively new assets to SDOT and received the aforementioned upgrades, very little maintenance
has been required in the recent pasfiaintenance on these sheltease performedn response to a customer

request. Nomaintenance program and fundingguirementshaveyet beenestablished

TransitislandPatformsare paved areas within the street theat designatel for bus passenger waiting and
loading and may also allow the buses to stop in lane. The island istafrdieg paved area usuallythwvi
entrance ramps.These assets encourage the use of public transit by providing a designated area for bus
passenger loading and unloading, and by allowing more efficient transit operations.

Transit island platforms are the maintenance responsibilittyeoMaintenance Operations Division at the
direction of the Transit & Mobility Divisio8ince these platforms are relatively new assets, very little
maintenance has been required, and, herbe,limitedrecorded and tracked informatioypically
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maintenance of transit island platfornisundertaken in response to a customer requedthere is n@stablished
maintenance program or funding requiremefus transit island platformt date.

FTA
Unit of Condition  Replacement Value

Asset Quantity Measure Average Age Rating (20182020* $)
HistoricKing St 67,755 Building SF  Built 1906 / major 3.8/4 $41,378,784
Station rehab 2009, 2013
StreetcarPlatform& 23/ 34,906 Each 85 4.4 $4,723,303
Shelters
Transit Platforms 35/33,760 EA /SF 4 $3,511,622
Historic Shelters 2 Each 4 $220,000
Total: 4 $49,833709

12.5ROLLING STOCK ELEMENT

TheRolling StockV/ehicles in TERMte) Elementconsists ofevenue producing, )
electrically powered streetcar vehicles. SDOT purchasetemenue vehicles from 5 1
the capital project that support Streetcar operations. Titles for these vehicles wegd :
transferred to King County Metro, who is responsible for main@ran | y R C |
National Transit Database (NTD) reporting. Since King County Metro owns-the
NE@SydzS OSKAOfSa FyR ¢2N)] SljdzA LISy

SDOT purchases capital spares of stre®adis and Equipmend ensure ongoing,
uninterrupted streetcar operations. A valuation of these assets as of July 31, 20
included in the inventory.

Unit of FTA Condition Replacement Value
Asset Quantity Measure Average Age Rating (2018 $)
300 series 3 Each 11 3.8 $15,449,693
streetcar Vehicles
400 series 7 Each 3.9 4.5 $35,878,501
streetcar Vehicles
Capital Spares 2 Total Stock on 6.1 4 $1,510,955
hand
Total: 4.2 $52,839,149

12.6TRANSIT ASSET CLASSfe Cycle Costs, Maintenance Approgand Funding

SDOT utilizes planned outcomes, legislative requirements, technical constraints, and community input to
establish its transit service leveBDOT®Nd the streetcar operator King County Metro esenmitted to

achieving and maintaining taf of Good Repair G for itstransitcapital assetto support safe, efficient, and
reliable transiin Seattle The2018 Transit Asset Management Paasigns roles and responsibilities for meeting
those objectivegonsistent with theSGRpolicy and current federal regulations (49 U.S.C. 53@&thermore, it
sets the direction for establishing and maintaining transit asset management strategiesrasnthali are
achievable with available funds.

{5h¢Qa /SYiGSNI/Ale [/ 2yySO0Oi2R02Dbudpet due NE@AY idlanciab 2y LJ d
impacts. Figur&2.2 below shows the existing lines and planned connector project.
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Figure 12.2 - Seattle Streetcar System & Facility Map
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