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BUSINESS OF THE CITY COUNCIL 
CITY OF MERCER ISLAND, WA 

AB 5370
December 5, 2017
Regular Business

 

SOUND TRANSIT SETTLEMENT AGREEMENT 
IMPLEMENTATION: FIRST-LAST MILE 
SOLUTIONS; TRAFFIC & SAFETY MITIGATION; 
SHORT-TERM PARKING 

Proposed Council Action: 

Receive presentation. 

 

DEPARTMENT OF City Manager (Julie Underwood) 

COUNCIL LIAISON n/a                 

EXHIBITS 1. King County Metro: Shared Mobility Technical Report 
2. UW's Mobility Innovation Center's Fact Sheet 
3. Mobility Innovation Center's Ideathon Flyer 
4.  November 29, 2017 Traffic & Safety Community Meeting 
 Presentation  

2017-2018 CITY COUNCIL GOAL 1. I-90 Access and Mobility/Prepare for Light Rail 

APPROVED BY CITY MANAGER   

 

AMOUNT OF EXPENDITURE $  n/a 

AMOUNT BUDGETED $  n/a 

APPROPRIATION REQUIRED $  n/a 

 

SUMMARY 

On October 17, 2017, the City Council approved the Sound Transit Settlement Agreement (“ST 
Agreement”) (see AB 5346), which provides funds valued at just over $10 million to offset the impacts of the 
East Link light rail project and partially compensate for permanent impacts to local traffic patterns, including 
the loss of access to westbound I-90 from the Island’s only 4-lane arterial (Island Crest Way). This package 
provides mitigation in all the areas the community identified as its top priorities, including: 
 

 First-Last Mile Solutions: $226,900 is allocated toward identifying and implementing first-last mile 
solutions. This amount could be increased should it be determined that traffic/safety enhancements 
can be addressed for less than $5.1 million. 
 

 Traffic & Safety Enhancements: $5.1 million to fund traffic/safety enhancements, which may include 
temporary and permanent improvements to intersections, traffic signals, traffic signal coordination, 
roundabouts, new signage, new or improved crosswalks, road widening or restriping, and traffic 
calming measures. In addition to this traffic/safety mitigation reimbursement, Sound Transit is also 
obligated to fund and construct all traffic mitigation work identified during the environmental review 
process for Sound Transit’s East Link Project.  

 
 Short-Term Parking: $240,000 will fund approximately 100 additional commuter parking stalls during 

the East Link construction period (2017-2023) within 1/3rd mile of the North Mercer Way bus stop. 
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 Permanent Parking: The ST Agreement includes $4.41 million to apply up to 200 new, long-term 
commuter parking stalls available to Island residents during certain hours of the day. 
 

 Aubrey Davis Park: $50,000 towards the Park Master Plan preparation and implementation. This 
item was reviewed with the Council at the November 17 Council Meeting (see AB 5357) 
 

This agenda item is intended to initiate an ongoing discussion with the Council and community regarding 
the implementation of the ST Agreement. This agenda bill reviews: first-last mile solutions, traffic and safety 
mitigation, and short-term parking. 
 
Access to Transit: First-Last Mile Solutions/Less Reliant on Single Occupant Vehicles (SOV) 

The Council and numerous community members have expressed interest in innovative first-last mile 
solutions. From a sustainability lens, it is exciting to imagine an increase in single occupant drivers 
switching to transit, carpooling, or biking.  
 
Rideshare Solution 
The City already has begun exploring first-last mile solutions with ridesharing companies Uber and Lyft. For 
example, a pilot program could include Island-only trips focused on transporting riders to and from the Park 
& Ride. The City would subsidize the entire fee or a portion of the fee. Representatives from both 
companies will be present to review their services and answer questions.  
 
Carpooling Solution 
Another possibility is to promote carpooling among residents. King County Metro offers a number of 
RideShare Programs such as VanPool, Carpool, and TripPool, just to name a few. In addition, there are 
carpooling apps such as Scoop, which matches drivers with riders for a small fee.  
 
Bike Share Solution 
Residents may be seeing colorful bikes around the Island as a result of the City of Seattle’s Bike Share 
Program. Seattle has issued a dockless bike share permit with three companies currently under a six-month 
pilot ending December 2017. Currently, Spin, Lime Bike, and Ofo are operating under this pilot program.  
 
Many neighboring jurisdictions are considering bike share for their communities. Bellevue aims to launch a 
pilot in May 2018. Other Eastside cities are in early stages of examining how it could work or watching as 
other cities try it out. City of Redmond and Tacoma completed a bike share feasibility study in 2016 which 
assumed a station-based system. Microsoft also has considered bike share connecting its campus buildings 
(Google, Facebook, and Apple provide this at their campuses in California). UW has issued permits to 
LimeBike and Spin for dockless bike share on campus. City of Tukwila is also inquiring about bike share.  
 
In addition, it may be time for the City to address the increase of electric bikes on City trails and roadways. 
Staff recently made an inquiry with Municipal Research and Services Center (MRSC) regarding jurisdictions 
with e-bike regulations, and they only found two: Kirkland (bans on trails) and Lake Stevens (repeats RCW 
46.61.710, which bans on sidewalks, allow on trails).   
 
King County Metro’s Innovation Mobility Program 
Recently, Mayor Bassett and City staff had an initial conversation with King County Metro staff: Carol 
Cooper, Supervisor, Transit Market Development and Jean Paul Velez, Innovative Mobility Program 
Manager. Metro shared with us their “Shared Mobility Technical Report,” which examines the range of 
shared mobility options and the impact of new mobility services (see Exhibit 1). Metro is in the process of 
launching a number of pilots across the County that includes exploring new concepts to address geographic 
transit deserts, time of day challenges, and peak time challenges of meeting demand. The ST Agreement 
states that the City and King County Metro will collaborate on first-last mile solutions. The City has had good 
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success collaborating with Metro on the 630 Shuttle and looks forward to discussing other potential pilot 
projects. Staff recommends inviting Metro to a future study session to discuss the range of possibilities.   
 
University of Washington’s Mobility Innovation Center (MIC) 
Recently staff met with the UW’s Mobility Innovation Center to discuss how they may help generate first-last 
mile solutions. MIC is a partnership between Challenge Seattle and the University of Washington. Through 
the Center, cross-sector teams convene to address regional mobility problems, develop new technologies, 
and bring new innovations to the regional transportation system by mixing startup methodology with applied 
research and experimentation. Attached is a fact sheet describing the kinds of projects they have worked on 
and the kinds of projects they could work on for the City (see Exhibit 2). For instance, one creative approach 
is to host an “Ideathon” at CoMotion at the University of Washington. CoMotion is the collaborative 
innovation hub dedicated to expanding the economic and societal impact of the UW community - 
comotion.uw.edu. Attached is a flyer about Ideathons and listed below are some examples (see Exhibit 3): 
 

Driving Inclusive Innovation within the UW community and beyond: 
https://comotion.uw.edu/driving-inclusive-innovation-within-the-uw-community-and-beyond/ 
 
A CoMotion Student Ideathon for the Physical Future of UW: 
https://comotion.uw.edu/a-comotion-student-ideathon-for-the-physical-future-of-uw/ 
 
UW Student Voices Her Experience at the CoMotion Ideathon: 
https://www.linkedin.com/pulse/i-just-spent-entire-weekend-ideate-ing-heres-what-learned-machado/ 

 
Because the City does not have a Transportation Planner or Management Analyst that could conduct the 
level of analysis needed to evaluate the range of first-last mile solutions, a partnership with MIC could 
augment the City’s team. Should the Council be interested in learning more about MIC and what they have 
to offer, staff recommends that they attend a future Council meeting for a follow-up discussion.  
 
Next Steps 
There are many first-last mile options to consider. In fact, evaluating all of them and determining which to 
pursue is exciting and challenging. In addition, engaging the community in this discussion is imperative. 
Staff would be interested in discussing with Council next steps including ways to engage the Mercer Island 
community.  
 
For example, one approach to study the topic and engage the community could be to convene a “Blue 
Ribbon Panel/Committee” or a “Study Group” comprised of exceptional people appointed to investigate, 
study or analyze a given question or problem. This approach uses the group’s expertise and 
background/experience to issue findings or recommendations. The Council could appoint scientific experts, 
academics, and citizens well known for their expertise in this area. Staff is confident that there are a number 
of talented residents who could support this effort. Needless to say, this approach would be quite resource 
intensive; however, it would be ad hoc and would sunset once objectives have been met. Benefits to this 
approach are to provide the Council with a rich analysis and review and to engage a new and diverse 
segment of the community.  
 
The Mercer Island community is generally generous with their time by providing input via online surveys. 
Staff has drafted a survey to seek the community’s feedback on their commuting experience and to gauge 
their interest in using various first-mile solutions. This survey is targeted for early 2018.  
  
Traffic & Safety Mitigation 

After the closure of the I-90 Center Roadway on June 3, the City hosted a Traffic & Safety Community 
Meeting on June 22 to kick-off an extensive community engagement process in preparation for a Traffic 
Congestion Mitigation and Safety Improvement Plan. The goals of the initial meeting were to share the most 
current data that Transpo Group and KPG, the City’s traffic consultants, collected before and after the 
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closure of the I-90 Center Roadway. Immediately following the Center Roadway closure, the City conducted 
a survey of westbound commuters and received approximately 300 responses and the results were shared 
at this meeting. Approximately 50 participants and a number of Councilmembers attended.  
 
On November 29, the City hosted a second Traffic & Safety Community Meeting to report out the data 
collected in the summer following the Center Roadway closure and in the fall, as well as identifying “hot 
spots” and possible solutions. The presentation for this meeting is attached (see Exhibit 4). Again, 
approximately 50 participants and several Councilmembers attended. 
  
Staff will review the community’s feedback, prepare a Transportation Improvement Plan (TIP) that will 
include proposed projects, and review the TIP with the Council and community in Spring 2018. Staff will use 
the TIP to then prepare the City’s next six-year Capital Improvement Program (CIP), which the Council will 
review in Fall 2018. 
 
There are several “hot spots” that involve WSDOT property and staff recommends discussing these 
concerns with WSDOT immediately.   
 
Parking 

A number of residents have expressed their desire for increased commuter parking. The Mercer Island Park 
& Ride currently fills up by about 7:00 am with an estimated 50 percent coming from off island.  
 
Short-term Parking 
Some participants at the Traffic & Safety Community Meeting on November 29 expressed that access to 
parking in order to access transit continues to be a challenge. On August 7, the Council discussed a few 
short-term commuter parking options (see AB 5333); however, no particular site was identified. Council 
directed staff to investigate the feasibility of Luther Burbank South Parking Lot as a source for short-term 
commuter parking.  
 

Feasibility of Luther Burbank Parking 
Sound Transit has indicated that South Luther Burbank (SLB) Parking Lot does not meet their criteria for 
parking: 

 Lots are central to riders’ points of origin: The SLB Parking Lot is not central to Mercer Island 
points of origin. The isolation of the lot may create security concerns. Current signage in the lot 
indicates it is a “high prowl” area, while the North Mercer Way Park & Ride has not had car prowl 
issues according to the Mercer Island Police. 

 Must be paved: The lot is paved; it meets this criteria.  

 ADA accessible: The lot has designated ADA stalls within it; however, the pedestrian path from 
the lot to the bus stops require negotiating a steep hill. There are gaps in the sidewalk path 
creating an ADA barrier. 

 Within approximately a ¼ mile of existing transit service/bus stops: The distance from the 
SLB Parking Lot to the bus stop on North Mercer Way is slightly greater than a ¼ mile (1/3 mile), 
which does not meet the criteria, but does meet the conditions of the Settlement Agreement. 

 Open to public year-round for commuting purposes: The SLB Parking Lot is required to 
remain open for park uses. It is anticipated that a temporary waiver might be granted by the 
Recreation and Conservation Office (RCO) to allow temporary commuter parking for eight to nine 
(8-9) months out of the year, but not for 12 months for a five-year period. 

Some of these issues can be overcome with physical improvements but the longer, steep pathway will 
likely be a deterrent for many potential users. City staff from Parks, Public Works, DSG and the City 
Attorney’s Office reviewed Luther Burbank Park documents, on-site conditions and building codes to 
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determine what improvements would be required if the parking lot were to be used for Park & Ride 
parking. The following are considerations for a potential project: 
 
 12-18 months to plan, design, and construct the project 
 Any impacts to surrounding wetlands and critical areas would require mitigation  
 New pedestrian walkways would be required 
 Questions about recreational immunity if used for commuter parking 
 RCO grant requirements would prohibit year-round use for commuter parking 
 Preliminary cost estimates are $300,000+, not funded by Settlement Agreement 

 
Given the costs and the uncertainties regarding this potential project, staff does not recommend this 
option at this time. 
 
Town Center Temporary Parking 
As mentioned above, the Settlement Agreement included $240,000 in funding for temporary 
construction parking for transit commuters during the construction period for the South Bellevue Park & 
Ride garage, with a goal of securing 100 stalls. Identifying short-term construction period parking on 
Mercer Island has been a challenge due to the limited parking available within 1/3 mile of the North 
Mercer Way Park & Ride. City staff has identified 5-10 available parking stalls in existing private lots, 
and Sound Transit would continue searching for additional stalls up to the amount authorized by City 
Council. 
 
Staff recommends that Sound Transit be authorized to lease 30 parking stalls at rates and on terms 
consistent with terms and conditions included in parking leases in the cities of Bellevue, Renton and 
Redmond per the Settlement Agreement. The cost for these stalls would be limited to $72,000. The 
remaining funds could be reallocated to the Traffic Safety Enhancements fund. 

 
Long-term/Permanent Parking 
The Settlement Agreement provides funding that would provide parking limited to Island residents during 
certain hours of the day. Staff has met with several Town Center property owners to discuss the potential of 
a public-private partnership. Staff is tentatively planning to return to Council in January 2018 to discuss the 
scope of a parking facility including costs and potential funding for the City’s share.  
 
The is the first of many Council presentations and discussions on how to implement the terms of the ST 
Agreement.  
 

RECOMMENDATION 

City Manager
 
Receive presentation.  
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2 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

Preface

Quantitatively predicting the future of urban mobility is a very challenging undertaking in any 

environment.  The task is fraught with uncertainties in many areas as trends are influenced 

by regional growth, shifting demographics, changing technologies, economic conditions, and 

industry decisions, as well as local, state, and federal policy.  Inevitably, predicting the future of 

urban mobility involves evaluating how those new technologies will interact with travelers in a 

future urban environment.

This report advances this kind of ambitious effort for the City of Seattle and King County and offers insight as 

to how shared mobility systems could interface with travelers, enhancing accessibility while also facilitating 

travel in ways that are potentially more energy efficient.  The report provides context and classification to the 

existing shared mobility landscape, detailing the relative advantages of different modes to the traveling public.  

One of the key impacts that shared mobility brings is greater mobility without the need for personal vehicle 

ownership.  While the dynamics of vehicle shedding and suppression have been studied in previous research 

of system users, it is entirely a different problem to assess how such effects may scale to a population for 

which such services are not yet accessible or still gaining acceptance.  A number of key questions arise.  What 

is the maximum potential impact of these systems within a broad and diverse population on vehicle holdings?  

How does the presence of shared mobility influence mode choice and vehicle miles traveled now and in the 

future?  What is the expected scale of pick-up and drop-off curbside capacity needed to accommodate a 

region when it is served by circulating shared vehicles?  Under what conditions and scale could Transportation 

Network Company systems serve to cost effectively substitute for under-utilized public transit?  These are 

some of the questions explored using in-depth analysis and modeling through a mix of methods suited 

to address each question.  In support of this effort, researchers at the University of California, Berkeley’s 

Transportation Sustainability Research Center (TSRC) reviewed and commented on the report along with others, 

providing supportive input and feedback on assumptions, methods, and interpretation of outputs.  The results 

provide a potential snapshot of impacts and opportunities that are presented by shared mobility, and yield 

recommendations of near and long-term lessons that could guide decision-making in the future.  As with every 

exercise in predicting the future, some forecasted outcomes may not be manifested.  But the report serves as 

an ambitious start, translating what is known today in shared mobility research and transit planning methods 

to suggest a future of integrated services that both enhance mobility and simultaneously reduce energy 

consumption in urban transportation.

This report was prepared for King County Metro by Sam Schwartz Consulting with support from:

UC Berkeley Transportation Sustainability Research Center

CityFi

Windels, Marx, Lane & Mittendorf, LLP

Interface Studio
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3 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

This Technical Report summarizes the potential impacts 

of shared mobility services for Seattle and the broader 

King County region and policy considerations related 

to these impacts. This report came about through a 

combined interest from the City of Seattle Department 

of Transportation (SDOT), King County, and King County 

Metro to establish an understanding of emerging shared 

mobility options and the impacts on the agencies’ 

respective missions, planning policies, and operations.  

The challenge of this report was to establish new 

methodologies with existing data sets to understand 

new models of mobility and translate the outputs 

into actionable policy direction. The analysis seeks to 

answer two basic questions: (1) “What could happen?” 

and (2) “What are the impacts?”.  Shared mobility and 

automated mobility will have major impacts on mode 

choice, access, transit integration, right-of-way, and other 

transportation-related issues.  

In the chapters that follow, shared mobility is defined 

from the consumer’s perspective, in that the term ‘shared 

mobility service’ is a catchall for any transportation 

mode where users pay for a trip rendered or for the 

temporary use of a vehicle. Shared mobility includes any 

scenario where vehicles are either shared continuously 

among multiple users (e.g. buses and trains), or shared 

among different individual users for personal use over 

discrete time intervals (e.g. taxis, car share, bike share).  

It includes fixed-route public transit, vanpool, taxi, and 

fixed rate services, as well as new mobility services such 

as ridesourcing (provided by transportation network 

companies), car sharing (including two-way, one-way, 

and fractional ownership), bike sharing, microtransit, and 

private shuttles. SDOT and King County Metro consider 

transit and vanpool ride share products, however most 

of the analyses in this report measure the impact of new 

mobility services. Each analysis indicates data used and 

implications for each of these shared mobility service 

types. In addition, the report identifies policies related to 

each model that could foster Mobility as a Service in the 

region’s future.1 

Executive Summary

1 Mobility as a Service (MaaS): A concept that emerged in Scandinavia, it is a mobility model based on commodifying trips and seamlessly facilitating the sale and purchase of trips (from 

both public and private companies) through a common user interface that integrates all modes available. This concept was popularized by the MaaS Alliance, http://maas-alliance.eu/
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4

County Metro with the intent of providing an initial 

understanding of how shared mobility can impact the 

city and region and serving as a first step for future 

analyses.  Most importantly, a diagnosis of how these 

models will impact policy decisions was included to 

provide an important step in identifying the issues and 

opportunities of new and emerging modes. 

Several analyses were performed for this study to 

identify the impacts of shared mobility services on the 

transportation network in Seattle and King County. 

The purpose is to take the outputs of those analyses 

as a complement to the stakeholder values that were 

identified in a series of prior workshops and use them 

to inform upcoming policy and planning debates.  

These analytical tools explore various aspects of 

mobility, such as consumer response, transit provision, 

and spatial requirements of different modes and are a 

first step in identifying impacts of shared mobility.  

There is a growing body of shared mobility research 

covering topics such as public-private partnerships, 

international best practices, open data standards, 

mode shift, mobility solutions for aging populations, 

streamlined fares, emerging technologies, and 

more. A selection of such research is available in the 

appendix. The technical exercises in this report build 

off the growing base of academic work to date to 

create tools for practitioners to engage with today’s 

quickly evolving mobility landscape.

Sam Schwartz Consulting developed eight analytical 

exercises to begin to understand various aspects of 

the impacts of shared mobility.  Instead of relying on 

one or two analyses to provide answers, the process 

was built on several analyses creating a panoramic 

snapshot of the impacts of shared mobility today 

and what could occur in the future.  The tools in this 

report were built in collaboration with SDOT and King 

Building New Analytical Tools

The opportunity to reduce 

car ownership

E
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A key focus of these analyses is how shared mobility could 

reduce car ownership and/or single occupant vehicle (SOV) 

trips in King County.  As mobility options continue to 

evolve, expand, and mature, many people will have the 

opportunity to give up their car, or decide to not purchase 

one in the first place.  Prior to the widespread arrival of 

shared mobility, driving single-occupancy vehicles to get 

around has been one of the primary choices as many 

transit connections are limited when traveling outside the 

city center from suburb to suburb or in off-peak periods. 

This new reality would be economically liberating due 

to the average cost of car ownership in King County, at 

approximately $12,500 per year by recent estimates.2

Shared mobility options, and the technologies that enable 

them, increase the possibilities for how people can travel. 

Results estimate that up to 17-22% of existing vehicles in 

King County could be eliminated if cost was a consumer’s 

only consideration in deciding whether to switch to 

shared mobility options.  This approach estimates an 

upper bound of vehicle shedding potential as an attempt 

to predict the potential for a decrease in personally 

owned vehicles, but does not consider lifestyle choices, 

convenience, or geographic prevalence of shared mobility 

options.

2  Balk, Gene. “Second-biggest expense likely out in your driveway.” The Seattle Times (Nov 10 2016). Available at: http://www.seattletimes.com/seattle-news/second-biggest-expense-

likely-out-in-your-driveway/ AB 5370 
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5 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

Personal vehicles are often used for a small portion of 

the day, roughly 4-6%, to travel to work, run errands, 

or go to an activity. Personal vehicles largely sit 

dormant at night and between travel. When a vehicle 

is not being operated, it takes up space in parking 

lots, garages, and streets. Storage of these vehicles 

is a burden on the available public right-of-way and 

built form of our cities, which could be used for more 

productive uses that serve a larger number of people 

than the vehicle owner.

Shared mobility services, such as Transportation 

Network Companies (TNC) and car sharing, increase 

the productivity of privately owned vehicles, giving 

them the ability to serve multiple users through 

multiple trips throughout the day and even night. 

In short, shared mobility services increase the latent 

capacity and efficient use of vehicles that otherwise 

would be underutilized and consume valuable space. A 

tremendous opportunity exists to reallocate precious 

urban space as the need to store cars is reduced.  

An initial analysis using trip generation calculations 

suggested a relatively small amount of space is needed 

to serve different land uses and entire neighborhoods 

when people can access destinations without needing 

to store their vehicles. While the need for parking will 

always exist, the analysis suggests that some land 

uses could easily be served by a few pick-up spaces for 

shared mobility vehicles or taxis.

Executive Summary

3 These reductions are not suggested policy goals of either SDOT of King County Metro. These figures were used as inputs into the travel demand model to understand the range of mode 

shift.

4 This assumes continuation of subsidized transit with the current low cost to user.

5  Rigole, Pierre-Jean. Study of a Shared Automated Vehicles Based Mobility Solution in Stockholm (2014). Kungliga Tekniska Högskolan, Royal Institute of Technology. Available at:  http://

kth.diva-portal.org/smash/get/diva2:746893/FULLTEXT01.pdf

SOV peak trips in the region and 45% in Downtown 

Seattle. Using the same inputs, the region could see an 

increased transit use of three times the current share, 

from 2.9% to 11.4%.

These benefits would be provided in a paradigm where 

high quality fixed-route transit is expanded in the 

future serving hundreds of thousands of riders.  At the 

same time, the analyses identify a starting place where 

microtransit or transportation network companies 

(TNCs) could complement the fixed-route transit 

network at a lower cost than bus service, especially at 

off-peak times.4   

Finally, looking further into the future we discovered 

the potential to completely change the way people get 

around.  A study in Stockholm5 identified that shared 

automated vehicles, operated as a ride-matching 

network, could accommodate all car commute trips 

with only 10% of the current vehicle fleet. 

The purpose, methodology, results, and policy 

implications are included in the following eight 

chapters and appendix.  Each analysis is outlined with 

limitations and suggestions for future use. In addition, 

select chapters include results for select study areas 

representing varying urban and suburban typologies in 

Seattle and King County (see Figure B).

Figure A: Typical use of a privately-owned vehicle
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Network benefits of shared 

mobility options

Shared mobility has already begun to play a significant 

role in the transportation ecosystem in Seattle and 

the broader King County region.  Several services 

provide coverage in underserved areas, providing 

redundancy for public transit, and increase options for 

“first and last mile” connections. These services have 

the potential to replace single occupancy vehicle (SOV) 

trips.  This analysis leveraged the Puget Sound Regional 

Council (PSRC) Travel Demand Model to understand 

these implications on mode choice and vehicle miles 

traveled in the year 2030.3 If vehicle mode share was 

reduced by 25% or 50% by 2030  the demand model 

suggests that there could be a 10% reduction in 
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Figure B: Mobility Services Study Areas
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7 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

Social utility indicates the overall benefit that any service 

or action may yield to the majority population in a 

society. Applied to the mobility landscape, social utility 

is the ability of various transportation modes to support 

positive or minimize negative policy outcomes. This 

exercise supports an initial understanding of the potential 

impacts of shared mobility on factors such as congestion, 

accessibility, user costs, and space requirements. The 

exercise is a ranking of the overall social utility of the 

main traditional and new mobility modes in relation to 

one another based on informed value judgments. Each 

mode is ranked on a scale of 1 to 10 based on a set of 

criteria. Scores of 1 to 4 represent little to no benefit to 

society, 5 represents a neutral social utility, and 6 to 10 

represent a positive effect on social utility.

The criteria used to evaluate the social utility of each 

mode include:

• Space efficiency when in motion/ congestion

• Vehicle miles traveled (VMT)

• Cost to user

• Parking requirements and land use

• Curb space

• Potential for car-free lifestyles

• Healthy/active lifestyle related to use of service

• Accessibility

• Equity

• Greenhouse gas (GHG) emissions

The results show that each transportation mode 

has a net social utility based on its impacts on the 

public realm, the environment, and equity. The 

social utility exercise is a qualitative effort created 

through analyses of the inherent capabilities of 

each transportation mode. Many factors are context 

specific, such as the cost to own, operate, and 

1.1 Exercise Logic and Methodology

Social Utility Exercise 1

maintain a single-occupancy vehicle or whether public 

transit is beneficial to the environment (i.e. if buses have 

low ridership and are mostly empty). In other cases, the 

mode may not be available in a suburban context, which is 

noted in the results. To account for issues associated with 

context specificity, this exercise assumes a relatively dense 

area in an urban core. Holding transit-oriented land use 

and urban form constant allows for a comparison among 

all modes and a base understanding of the function of 

shared mobility. The rankings may not be unanimously 

agreed upon by policy makers or members of the public, 

but is a thoughtful starting point for further discussion.

Car2Go vehicles. Source: Seattle Department of Transportation
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The results are presented on a scale of 1 to 10 (1 being the lowest, 10 the highest). Social utility is exhibited in 

two methods below, from the perspective of the social utility indicator (Figure 1.1) and by mode (Figure 1.2). 

Figures 1.3 through 1.9 provide further discussion of the mode and its impact to social utility. The rankings are 

further exhibited in Table 1.1 on page 13.

1.2 Results
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Figure 1.1 Mode Scoring by Social Utility Indicator

Figure 1.2 Social Utility Indicator Scoring by Mode

Exercise Logic and Methodology

Results

Lessons Learned

Policy Implications 
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9 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

SINGLE OCCUPANCY VEHICLE (SOV)

Single Occupancy Vehicle describes the mode of travel 

whereby only the driver uses a private vehicle. SOVs 

are ubiquitous in transportation networks across all 

geographies and are the primary mode of travel for 

many commuters. As compared to other modes, SOVs 

require the most amount of space per passenger 

transported than any other travel mode and contribute 

significantly to vehicle miles traveled, and land use 

storage requirements (parking spaces, curb space, and 

parking lots). Owning and operating a private vehicle 

relative to other travel modes constitutes a large 

expense, unaffordable to some while a true economic 

burden to others. The sunk costs of auto ownership 

often result in higher usage, and when combined with 

other factors contribute to increased traffic congestion 

(notably during peak hours) and higher volumes of 

greenhouse gas emissions. Other negative impacts 

include poor user health outcomes, which have 

broader implications for society.

CAR SHARE

Car sharing is a membership based rental service 

offering unlimited access to a network of shared 

vehicles on a per trip basis. Roundtrip car share (e.g. 

Zipcar) and one-way car share (e.g. Car2go, Reach 

Now) are two models present in the region.  Roundtrip 

car share users begin and end their trip at the same 

location and are charged by the hour, mile, or both. 

One-way car share users pay by the minute and can 

begin and end a trip at different locations. Car share 

has a similar social utility to SOVs in relation to space 

required while in motion and for parking. As the cost 

of the vehicle is relegated to each company and spread 

over many users, it provides a lower cost solution to 

temporary private vehicle access (cost differs based on 

service model). The required curb space and capability 

to provide users with the option to not own a personal 

vehicle are factors that improve car share’s net 

impact on social utility. One-way car share may more 

successfully allow for a car-free lifestyle, as user can 

pair trips with other modes and do not have to pay for 

the time they are at their destination (i.e. shopping at 

the grocery store). However, drawbacks to car share 

include the limited regional distribution of services 

based on population density and barriers for low-

income, un-banked, or disabled residents. 

Social Utility Exercise 1
Figure 1.3 Single-Occupancy Vehicle
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6  As of February 2017, UberPool and Lyft Line operate in around 15 U.S. cities: https://www.uber.com/ride/uberpool/ 

and https://help.lyft.com/hc/en-us/articles/213815178-Lyft-Line-Pricing

Exercise Logic and Methodology

Results

Lessons Learned

Policy Implications 

RIDESOURCE AND TAXI/FOR-HIRE

Point-to-point service has been offered for over a century 

with traditional taxi services.  These have been effective 

for key traffic generators (i.e. hotels and airports), and 

as a dispatch service.  Ridesourcing services provide a 

similar service, but utilize mobile applications as the 

dispatch and can offer greater information sharing with 

GPS technology.  While the trip purpose is very similar 

(providing point-to-point trips for customers), TNCs such 

as Uber, Lyft, and Wingz provide services to customers 

with the use of non-commercial vehicles. Passengers 

and drivers are connected exclusively through online 

means, often with mobile applications. Ridesource 

and taxi vehicles take up the same roadway space as 

personally owned SOVs and contribute to the region’s 

VMT (potentially more than SOVs because of frequent 

‘deadheading’ when a driver is traveling to pick up a 

passenger). In addition, queuing of ridesource and taxi 

vehicles to pick-up or drop-off customers can be an issue 

during peak periods and events, but takes up a fraction 

of the space for these activities compared with parked 

SOVs. Ridesourcing provides benefits to the public as a 

practical last mile connection to public transit options 

and allow people in some areas to live car-free. Many 

areas throughout the U.S. have some form of ridesource 

or taxi service, though they are not always equitable 

geographically and financially, or accessible to persons 

with disabilities.

RIDESPLIT

Ridesplit refer to those TNCs that provide ride matching 

services as part of or in addition to ridesource options. 

Examples such as uberPOOL and Lyft Line allow customers 

to split the cost of the fare among other riders at the 

expense of potentially longer wait and in-vehicle travel 

times. Like ridesourcing, ridesplit vehicles require less curb 

space due to brief pick-up and drop-offs (as compared to 

SOVs parking for extended periods), have the potential 

to reduce congestion, and can increase capacity of the 

right-of-way. The service area for uberPOOL and Lyft Line 

include Seattle and surrounding King County jurisdictions. 

Ridesplit services currently operate in large cities with high 

population density.6 
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Figure 1.6 Ridesplit

Figure 1.5 Ridesource and taxi/for-hire
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11 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

PRIVATE SHUTTLES

This mode of transportation typically transports 

employees between their place of employment and 

transportation hub connections.  Private shuttles, 

like the Microsoft Connector7 and the Amazon Ride8 

(among others), typically do not have user fares. 

Yet, because these systems are generally closed to 

the broader public, their social utility is limited, by 

definition. Benefits of private shuttles to the public 

include higher capacity thereby reducing congestion 

and allowing those with access to a private shuttle 

to consider shedding their personal vehicle if there 

are alternative modes available for discretionary trips. 

Private shuttle services can be found in areas with 

employment centers and central business districts.

MICROTRANSIT

A new privately-owned and operated transit solution 

known as microtransit provides both commuter and 

non-commuter shuttle services to the general public. 

Similar to TNCs, Microtransit companies such Via, 

Chariot or Bridj rely on mobile applications to connect 

users to the service. These services can be designed to 

pick up users in designated geographic zones along 

deviated fixed routes, or can be dynamically routed 

based on demand. Microtransit is beneficial for filling 

in gaps in the public network, lowers congestion if 

users switch from personal vehicles, and has a lower 

transportation cost compared with SOVs and the other 

transportation modes in this analysis with exception 

to transit and bike share. Microtransit services that 

complement public transit should not be redundant 

with existing routes or services.  At the time of writing 

this technical report, none of these services were 

available in King County.

Social Utility Exercise

7. Microsoft Connector information available at: http://wstc.wa.gov/Meetings/AgendasMinutes/agendas/2010/July13/documents/20100713_BP8_MicrosoftConnectorCommuteFactSheet.

pdf and https://www.connectorride.com/Account/Login

8. Amazon Ride information available at: http://www.geekwire.com/2016/amazon-quietly-debuts-commuter-shuttle-program/ and https://amazon.thebus.mobi/#/

1
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BIKE SHARE

Public bike share systems make a network of bicycles 

available for shared use to individuals on a short-

term basis. Although there are various forms of bike 

share systems, the most common are those with fixed 

docking stations. Social utility indicators are scored 

highly, as the bikes themselves produce no emissions, 

have relatively low cost to users, and enhance active 

and car-free lifestyles. The drawback of bike share is 

that as a mode it may not be accessible to all of the 

public, such as those with disabilities, children, or 

the elderly. However, some bike share systems are 

beginning to develop adaptive bicycles to serve these 

populations.9 Many major cities have some form of 

bike share. While Seattle’s Pronto Bike Share ceased 

operation as of March, 2017, other cities are expanding 

their systems and experiencing high ridership. Bike 

share takes up much less roadway space compared to 

SOVs and have the potential to contribute to health 

benefits from physical activity.

TRANSIT

Public transit encompasses a variety of modes 

including buses, streetcars, light rail, commuter rail, 

shuttles, and ferries. In King County, public transit is 

provided by Metro Transit and Sound Transit. Transit 

is typically the mode with the highest accessibility, 

is widely available, and the most affordable option. 

Public transit is the only mode required to follow Title 

VI regulations to ensure equitable service coverage. 

Buses and trains have the highest capacity (people per 

square foot) relative to other modes and have positive 

effects on lessening congestion at peak hours. As a 

publicly-available mode, users can often live car-free 

lifestyles where transit service is provided. 
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9. Adaptive Bicycling Pilot Project. Portland Bureau of Transportation. Available at: https://www.portlandoregon.gov/transportation/article/582518

Figure 1.9 Bike share

Figure 1.10 Transit
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13 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

According to this assessment, SOVs provide the lowest social utility, whereas public transit and public bike share 

programs offer the highest social utility. Table 1.1 reflects the social utility that each mode provides, as represented 

above. It is important to note that no weighting has been identified for each category and the overall ranking will 

differ based on context.

Social Utility Exercise 1

1 105

Social Utility Score

SOV Car share
Ridesource and 

Taxi/For-Hire
Ridesplit

Private 

Shuttles
Microtransit Bike Share Transit

Space Use When in 

Motion / Congestion
1 2 3 4 6 5 7 8

Vehicle Miles Traveled 1 3 3 4 7 7 9    9

Cost to User 1 3 4 7 9 7 9 8

Curbspace 1 6 7 7 6 6 6 6

Carfree Lifestyle   1 7 7 7 7 7 6 8

Health/Active Lifestyle 

Related to Use of 

Service

1 7 1 1 5 5 10 7

Accessibility    5 5 5 5 5 5 5 10

Equity 2 5 4 5 5 5 6 8

GHG Emissions 1 3 3 4 7 7 10 9

Social Utility Rating Low Medium Low Medium Medium Medium High High

Suburban Applicability Yes Limited Yes No Limited No Limited Yes

TRANSPORTATION MODE   

CRITERIA

Table 1.1: Social Utility Indicators by Mode
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Population density, employment density, access to a 

high-frequency transit network, and other factors may 

limit the suitability of bike share, car share, ridesplit, and 

microtransit in some suburban contexts.  The remaining 

modes (ridesource, transit, and private shuttles) provide 

service throughout the region, but at a limited availability 

compared to the dense urban centers.  This is because 

shared mobility services generally require dense urban 

conditions to be financially viable enterprises or require 

subsidies.  This may change in the future with the 

potential introduction of shared automated vehicle fleets 

where operation costs would be significantly lowered, 

allowing for expansion in the suburban regions.

For example, bike share and car share often require a 

large subsidy or have limited availability in areas with 

low population density where a continuous network is 

not available.  The exception is closed-loop systems that 

are usually contained on college or corporate campuses.  

Zipcar has recently launched bike share to complement car 

share systems on college campuses and could be a model 

for suburban expansion.10

Another consideration for suburban contexts is that 

ridesource, taxis, and fixed-rate for-hire services may 

be valued higher in exurban areas because it is the only 

alternative to driving and the enhancement in mobility 

has a high value in a mobility-scarce atmosphere.  

Additionally, ridesource vehicles may not have the 

negative externalities of congestion in exurban areas that, 

by their geographic location and lack of trip generators, 

do not have current congestion issues.

The availability of these services does not necessarily 

change the social utility, but practical considerations must 

be made when creating partnerships or sponsoring new 

services to ensure mobility and policy goals are achieved.  

Suburban Context Considerations

10. Zipcar and Zagster launch Zipbike, the first national, sponsored bike-share program for universities (2016). http://www.zipcar.com/press/releases/zipbike

Exercise Logic and Methodology

Results

Lessons Learned

Policy Implications 

The intent of this exercise is to show the relative 

costs and benefits of shared mobility modes and in 

comparison to SOVS. The qualitative analysis is meant 

to help the user identify the potential social value and 

fit of different modes given a variety of factors. 

As the ranking of the factors is highly context 

specific, conducting this exercise in the framework 

of a high density urban environment provides points 

for discussion but also introduces limitations. This 

exercise should be adapted for more specific contexts 

and unique issues if possible.

Emphasis or weighting of individual values will impact 

the relative social utility.  For instance, if equity is of 

high value in an area that does not have congestion 

issues, then car share and ridesource may score much 

higher in a similar analysis.  This emphasis may be 

seen as mid-sized metro areas or suburban regions 

fully embrace shared mobility.

As some shared mobility models are in their early 

stages, latent demand realized in the future as 

services become more widely accessible may affect 

pricing and cost to users. Social utility must be 

continuously re-evaluated to account for changes in 

pricing and demand. 

This analysis is a first step to help socialize the 

relative costs and benefits of shared mobility options 

compared with SOV and other modes.  Other uses 

for this analysis beyond this purpose will require 

additional research.

1.3 Lessons Learned
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15 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

The findings identify that all shared mobility modes 

have a higher social utility (or public benefit) in 

comparison to SOV ownership.  Transit and bike 

share provide the highest social utility in relation to 

the rest of the private shared mobility modes, but 

have limitations in market capabilities.  This further 

identifies the value of both (1) investing in transit and 

bike share and (2) continuing to pursue partnerships 

with shared mobility providers, especially to support 

high-occupancy modes.

This exercise can be completed on a smaller scale 

and incorporate public input when planning shared 

mobility pilots and making decisions regarding 

potential partnerships.  

Identifying the social utility of transportation modes 

allows for a first step in considering how a true 

Mobility as a Service model could affect social utility. 

Implementing MaaS may mean balancing positive 

impacts of one mode (e.g. low GHG emissions of bike 

share) with negative impacts of others (e.g. VMT of 

car share). This could be achieved through prioritizing 

service coverage or offering subsidies for modes with 

higher net social utility. While true MaaS may not 

be implementable in the next few years, prioritizing 

modes with high social utility may begin to manifest 

in the design of shared mobility hubs. 

1.4 Policy Implications

Social Utility Exercise 1

RapidRide Station with MetroPool all-electric vehicles charging 

nearby Source: Google Maps
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The emergence of shared mobility transportation options 

and an expanding high quality transit network could 

result in a reduction in personal vehicle use and ownership 

in the coming years. The opportunity to reduce vehicle 

ownership is important in cities for the following reasons:

1. Vehicle ownership creates an incentive to drive more to 

capture the value of the investment

2. Reduced vehicle ownership encourages more 

transportation alternatives, transit, car sharing, active 

transport, etc.

3. Shifting to transit and other shared mobility options could 

significantly reduce household transportation costs for 

many

4. It reduces the need for residential and commercial 

parking, creating the opportunity to use limited space for 

a more productive purpose

The Economic Model explores the potential for shared 

mobility services to replace the need for vehicle 

ownership. From a purely economic perspective, the initial 

analysis of the potential for TNCs, such as Uber or Lyft, to 

reduce vehicle ownership identified significant cohorts 

2.1 Model Logic

Economic Model 2

within King County and Seattle car owners that would 

experience an economic benefit from giving up their car 

and using ridesource or ridesplit (at current market prices) 

for their travel needs.

The economics of mode choice is one of the foundational 

arguments for a shift to consuming mobility as a 

service. The Economic Model is based on the idea that 

ridesourcing and ridesplitting can provide a comparable 

alternative to driving a single-occupancy vehicle in regard 

to time, customer experience, and direct pick-up/drop-off 

at an individual’s origin or destination (although users 

further from the urban core may experience longer wait 

times with less prevalence of such services). In other 

words, when considering vehicle miles traveled (VMT), 

car ownership costs, and shared mobility costs, there 

is a point where it becomes economically rational for 

consumers to switch to ridesource instead of using their 

personal vehicle. This model is a first step in estimating 

potential vehicle shedding (getting rid of a vehicle) but 

does not explicitly capture potential vehicle suppression 

(the decision to not buy a vehicle in the first place due to 

the presence of shared modes).

Kirkland Park & Ride. Source: King County Metro
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of single-occupancy vehicles. 

The following modes were utilized as options in the 

Economic Model:

• Ridesource

• Ridesplit

• Transit

• Car share (one-way model)

• Automated vehicle ridesource

• Automated vehicle ridesplit

Transit is the only publically operated mode receiving 

direct subsidies, while the rest are privately operated.   

The cost per user differs for each mode and is 

based on current pricing in the region. While shared 

automated vehicle services are not yet available, they 

are included in this analysis to begin to understand 

their potential impact on private vehicle ownership.

A limitation of focusing solely on economic rationale 

is that decisions to travel by personal vehicle or 

ridesource, which often vary by individual or 

household type, may not be captured. For example, 

a household that includes multiple adults and small 

children might consider convenience and comfort 

before, or in tandem with, financial decisions. 

Current shared mobility systems may struggle to 

serve families with children, regardless of how much 

those households drive, when factors such as multiple 

pick-up and drop-offs, carpooling, and car seats are 

included.

With these limitations in mind, this model helps us to 

understand the potential for a reduction of personal 

vehicles, which could result in increased right-of-

way capacity (from reduced parking demand or 

pooling), decreased need for parking space, decreased 

greenhouse gas emissions, lower consumer costs, and 

a redundancy in transportation options. In other cases, 

a reduction in personal vehicles and congestion which 

frees up roadway space, may “tap into” latent demand 
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3. Calculate the total number of vehicles for each geography 

by vehicle type.

4. Determine the total vehicles miles traveled where it would 

be cheaper for a person to give up their personal vehicle 

and use shared mobility and/or transit instead.

5. Develop scenarios that include different combinations of 

shared mobility modes to model the potential personal 

vehicle reduction. A timeframe for vehicle reduction was 

not included in this analysis.

As the Economic Model is a purely cost-driven 

approach, the methodology produces an upper bound 

of possible vehicles that could be shed.  Since personal 

vehicle ownership is motivated by more than just cost, 

the definition of market size by purely cost parameters 

will inherently produce an over estimate of the market 

size.

The methodology is broken down into five steps:

1. Calculate user costs of all modes- personal vehicle, TNC, 

transit, car share, and TNC automated vehicles.

2. Determine per mile user cost of personal vehicle versus 

TNC, transit, and car share as a function of annual miles 

driven. In other words, when the vehicle miles traveled 

(VMT) increases, what happens to the cost of operating 

and maintaining the vehicle?

2.2 Methodology and Assumptions
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18 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

Step 1: Calculate annual costs of each mode

PERSONAL VEHICLE COSTS

Car ownership data from AAA includes the cost of license and registration, fuel, maintenance, tires, insurance, 

depreciation, and finance for small, medium, and large sedans.  The average vehicle costs per mile, along with parking 

costs and fuel efficiency, are inputs for private vehicle ownership costs. 

Economic Model

11. Parking costs are estimated available data for parking in the central business district. Source: Collier International, Survey of parking rates in 156 CBD's worldwide. Accessible at: http://

www.thetruthaboutcars.com/wp-content/uploads/2011/07/globalcolliersparkingratesurvey2011.pdf

12. Costs from Uber trips in July 2016.

2

Cost Type Small sedan Mid-size sedan
Large sedan (SUV 

or Minivan)

License, registration, taxes ($/year) 502.00 701.00 838.00

Insurance ($/year) 1,169.00 1,208.00 1,212.00

Lease payment / depreciation ($/year) 2,568.00 3,792.00 4,639.00

Financing ($/year) 481.00 698.00 800.00

Fuel cost ($/gallon) 2.12 2.12 2.12

Fuel efficiency (MPG) 23.88 22.64 19.38

Maintenance, repair, tires ($/mile) 0.055 0.066 0.068

Parking ($/year) 11 3,528 3,528 3,528

RIDESOURCE COSTS

Ridesource costs were calculated using Uber customer costs in the Seattle area in 2016. Inputs for ridesource include 

base fare ($3.30/trip), mileage fee ($1.37/mile), and a time fee ($13.20/hour). Surge pricing, an increase in ridesource 

cost to the user based on time of day or location, was not included in the analysis.

RIDESPLIT COSTS

The cost of ridesource is discounted by 25 percent for ridesplit services (i.e. UberPool and Lyft Line). Acknowledging 

that ridesplit cost could vary based on the TNC, costs were calculated using Uber customer costs in the Seattle area in 

2016. Inputs for ridesplit include base fare ($2.48/trip), mileage fee ($1.03/mile), and a time fee ($9.90/hour). 

Table 2.1: Personal Vehicle Cost Estimates

Ridesource

Base fare ($/trip) 3.30 

Mileage fee ($/mile) 1.37 

Time fee ($/hour) 13.20 

Ridesplit (25% discount from ridesource)

Base fare ($/trip) 2.48 

Mileage fee ($/mile) 1.03

Time fee ($/hour) 9.90 

Table 2.2: SOV and Ridesplit Costs12

AB 5370 
Exhibit 1 
Page 24



19

AUTOMATED RIDESOURCE COSTS

The cost per mile for automated vehicles was assumed to remain similar to existing ridesource costs, but discounted 

by 50% to account for the removal of labor costs for driverless cars (see Table 2.2). This assumption is based on 

a variety of conversations with transportation industry professionals13, whom expect a range from 50% - 80% 

decreased cost of operating a vehicle. Inputs for automated ridesource include base fare ($1.65/trip), mileage fee 

($.69/mile), and a time fee ($6.60/hour).

AUTOMATED RIDESPLIT COSTS

Ridesplit costs for automated vehicles are further reduced by 20% from automated ridesource per mile costs. The 

20% reduction was utilized (as opposed to 25%), due to the already lowered estimate of base cost of automated 

ridesource costs.   Inputs for automated ridesplit include base fare ($1.32/trip), mileage fee ($.55/mile), and a time 

fee ($5.28/hour).
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13.  ITE Annual Conference, 2016. Session: Ready or Not… Self-Driving Vehicles are Coming to a City Near You. Speaker: Wes Guckert.

Automated ridesource (50% discount from ridesource)

Base fare ($/trip) 1.65 

Mileage fee ($/mile) 0.69 

Time fee ($/hour) 6.60 

Automated Ridesplit (20% discount from automated ridesource)

Base fare ($/trip) 1.32

Mileage fee ($/mile) 0.55

Time fee ($/hour) 5.28 

Table 2.3: Automated Ridesource and Ridesplit Costs

TRANSIT COSTS

The transit fare ($/trip) for the economic model is $2.75, which is the median price for a Sound Transit Link light rail 

trip and for a Metro transit bus ride.

Transit

Fare $/trip 2.75

Table 2.4: Transit costs

CAR SHARE COSTS

The cost for car share is based on ReachNow’s per minute fee of $0.49.14  With ReachNow, a one-way car share model, 

users pay per-minute with mileage and time rate caps for longer trips. Round trip car share companies often charge an 

annual membership fee in addition to an hourly fee. Only one-way car share pricing was included in this model as the 

analysis is based on a per trip basis.

Car Share (ReachNow)

$/hr 29.40

Table 2.5: Car share costs
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Economic Model 2
Step 2: Determine cost of each mode as 

a function of annual miles driven

Using car ownership, TNC, transit, and car share cost 

data, the annual cost and cost per mile function for each 

mode was calculated as miles driven annually increases. 

Inputs include costs per mile and average number of trips 

per day15  and is calculated for a range of 250 to 15,000 

VMT per year. The average number of trips per day used 

in the calculations below (2.6/day) is from the National 

Household Travel Survey for the Seattle area.16  As there is 

no explicit input for trip length in this model, the model 

assumes those driving a greater number of miles per year 

are taking longer trips each day. 

PERSONAL VEHICLE COST PER MILE 

CALCULATION:

SOV cost per mile by miles driven per year= 

(License, registration, taxes + Insurance + depreciation 

+ financing /miles driven per year)

+ (fuel cost x 1 /fuel efficiency) + maintenance

RIDESOURCE COST PER MILE CALCULATION:

Ridesource cost per mile by miles driven per year= 

(Number of trips per day x 365 days per year x ridesource 

base fare) + (Miles driven per year x ridesource mileage 

fee) + (Miles driven per year/MPH x ridesource time fee))/

miles driven per year

Figures 2.1 and 2.2 below show the annual cost and per 

mile cost by mode.
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Figure 2.1: Annual Cost by Mode

Figure 2.2: Cost per Mile by Mode
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17. Massachusetts Commonwealth Automobile (CAR) and the Registry of Motor Vehicles (RMV)

It is assumed that the cost of owning a personal 

vehicle decreases when the total number of miles 

driven per year increases. The ‘breakeven point’ is 

the point where annual cost by number of miles 

driven is equal for personal vehicles and TNCs, transit, 

car share, or shared automated vehicles (see Figure 

2.4). Each mode has a different breakeven point and 

many people may use a combination of modes to 

replace personal vehicle miles driven. In this analysis, 

the breakeven point finds the total cost of vehicle 

ownership below which drivers would switch (i.e. 

vehicle shedding) to use one or more alternative 

modes. Those who choose not to buy a vehicle in the 

first place (i.e. vehicle suppression) are not explicitly 

captured in this analysis, but the breakeven concept 

still applies to their travel choices centered around 

cost.

Using this VMT distribution, the model determines 

the number of vehicles which have been driven the 

‘breakeven’ number of miles or fewer. The model 

assumes that if a person drives the breakeven number 

of miles or fewer, they will choose to give up their 

personal vehicle in favor of a more economical shared 

mobility or transit option.

Step 3: Calculate the total number of vehicles 

for each geography by vehicle type.

As shown in Table 2.1, the per mile costs for personal 

vehicles varies by vehicle type. Using U.S. Census 

American Community Survey 5-year estimates, the 

total vehicles available for each geography was 

distributed into small, medium, and large sedans 

based on a national distribution of the car fleet.

Step 4: Determine the number of total vehicles 

miles traveled (VMT) below which it would 

be cheaper for a person to give up their 

personal vehicle and use shared mobility and/

or transit instead (i.e. the ‘breakeven point’)

As exhibited in Figure 2.3, a dataset of all registered 

vehicles in the state of Massachusetts shows the 

distribution of estimated annual mileage by total 

number of Vehicle Identification Numbers (VINs).17 

VINs were utilized as the analysis attempts to analyze 

mode change by vehicle. As data were not available 

on the number of people who use each vehicle (i.e. 

a family of four sharing one vehicle), the results are 

calculated in the potential number of vehicles reduced, 

not the number of people giving up their vehicles.  The 

model assumes that the VMT distribution is similar in 

King County since a comparable proportion of land 

use types and traffic patterns are represented. A local 

data source is not available with this type of VMT 

distribution.
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Economic Model 2
Step 5: Develop scenarios that include different 

combinations of shared mobility modes to 

model the potential personal vehicle reduction.

Six scenarios were selected to model a variety of 

transportation alternatives to personal vehicles, 

including combinations of ridesource, ridesplit, transit, 

car share, and ridesource automated vehicles (Table 

2.6). Each scenario is from the perspective of the 

consumer and answers the question, “What is the 

potential for consumers to give up their personal 

vehicle based on the economical choice?” For example, 

if car owners had the option to either drive their 

personal vehicle or take ridesource (Scenario 1), which 

would they choose based on cost alone? As earlier 

noted, the use of an economic rationale accounts 

for potential vehicles shed, rather than vehicles 

suppressed.

Table 2.6: Economic Model Scenarios

Scenario Alternative modes Example

Scenario 1 Ridesource Only Instead of using a personal vehicle for every trip, you take 

an Uber or Lyft

Scenario 2 50% Ridesource, 50% Ridesplit Rather than driving your own vehicle for every trip, you 

order an Uber half the time and an UberPool for the rest of 

your trips

Scenario 3 25% Transit, 50% Ridesource 25% 

Ridesplit

You give up your car and take a combination of shared 

mobility services and transit

Scenario 4 25% Transit, 25% Ridesource 25% 

Ridesplit, 25% Car share

Instead of driving a personal vehicle, you use transit, TNCs, 

and car share

Scenario 5 Ridesource AV Only You use a shared fleet of automated vehicles becomes 

available to the public through the MaaS, CAV, SAV

Scenario 6 50% AV Ridesource, 50% AV 

Ridesplit

Half the time you use Ridesource AV and the other half you 

share your AV ridesplit with at least one other person

AB 5370 
Exhibit 1 
Page 28



23

E
c
o

n
o

m
ic

M
o

d
e
l

Model Logic

Methodology and Assumptions

Results

Lessons Learned

Policy Implications 

Based on the breakeven points of each scenario, 

approximately 17-27% (see Table 2.8) of existing 

vehicles in King County could be reduced because it’s 

cheaper for those drivers to choose shared mobility 

options.  In other words, approximately 68,000 

vehicles are driven less than the breakeven point 

calculated for Scenario 1, which amounts to 17% of 

the total car fleet.  The personal vehicle reduction 

potential could be more than 100,000 vehicles in the 

City of Seattle and 370,000 in King County (see Table 

2.8). 

In addition, an Automated Vehicle (AV) shared fleet 

scenario showed a 31-45% reduction potential in 

personal vehicles. This is attributed to the potential 

lower consumer cost as compared to current 

ridesource costs. With an AV ridesplit scenario, the 

reduction potential reaches more than 600,000 

vehicles in King County and nearly 180,000 in Seattle 

(see Table 2.9).

Results indicate that the break-even VMT, or the 

number of miles driven below which would be cheaper 

to not own a personal vehicle, vary from 2,400 to 

10,000 depending on the scenario and vehicle profile 

(see Table 2.7 below). For example, in Scenario 1 

it would be cheaper for a person who owns an 

“econobox” car and drives 2,429 miles or less per year 

to travel using ridesource instead.

2.3 Results

Mobility 

Scenario

Profile A: 

Econobox

Profile B: 

Mid-Size 

Cars

Profile 

C: Large 

Vehicles 

(SUV or 

Minivan)

Break-Even Vehicle Miles Traveled (VMT)

1. Ridesource 

Only 

2,429 3,251 3,804

2. Ridesource 

and ridesplit 

3,822 4,961 5,740

3. Transit, 

ridesource, 

and ridesplit 

4,466 4,301 5,248

4. Transit, 

ridesource, 

ridesplit, and 

car share 

4,679 6,014 6,935

5. AV Ridesource 

Only 

6,688 8,540 9,846

6. AV Ridesplit 

Only 

7,748 9,864 10,058

Table 2.7: Break-Even VMT by Scenario and Vehicle Profile

Mobility Scenario

Vehicle 

Reduction 

Potential

1. Ridesource Only 16.66%

2. Ridesource and ridesplit 22.71%

3. Transit, ridesource, and 

ridesplit 

22.18%

4. Transit, ridesource, ridesplit, 

and car share 

27.23%

5. AV Ridesource Only 31.46%

6. AV Ridesplit Only 44.77%

Table 2.8: Results by Scenario
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Economic Model 2

When applying the potential vehicle reduction to 

smaller geographies, additional constraints were added 

as certain areas have a lower prevalence of TNCs than 

others and would therefore be less likely to give up 

personal vehicles. Data gathered by the City of Seattle 

shows the number of TNC pickups from each city zip 

code for one quarter of 2015. Using this data, the 

model adjusted to ensure a more conservative vehicle 

reduction to the neighborhoods of Columbia City and 

Ballard as there was lower TNC use than in Downtown 

Seattle and the University District. 

 Figure 2.5: Range of Potential Personal Vehicle Reduction (% of total vehicles available) 

17%
27%

SCENARIO 1

Ridesource

SCENARIO 4

Transit, ridesource, 

ridesplit and car share 

23% 22%

SCENARIO 2

Ridesource and ridesplit

SCENARIO 3

Transit, ridesource, 

and ridesplit

31%

45%

SCENARIO 6

AV Ridesplit

SCENARIO 5

AV Ridesource

King County Seattle

Total Vehicles 1,366,859 398,477

Mobility scenario 

(% reduction)
Potential personal vehicle reduction

Scenario 1 227,658 66,368

Scenario 2 310,365 90,480

Scenario 3 303,160 88,380

Scenario 4 372,192 108,504

Scenario 5 429,972 123,528

Scenario 6 612,000 179,315

Table 2.9: Potential Vehicle Reduction by Geography
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Ridesource data elsewhere in King County is not 

currently publicly available, so population density from 

the U.S. Census was used to determine ridesource 

and SOV use as compared to the City of Seattle.  It is 

assumed that with a lower population density, these 

areas may remain more auto-dependent as compared 

to dense urban neighborhoods or there may be a 

lower availability of ridesource or ridesplit services. A 

qualitative assessment was utilized for the suburban 

jurisdictions.

As shown in Table 2.10, Downtown Seattle and 

University District, which both have the most TNC 

trips, are used as a baseline. An estimated adjustment 

in vehicle reduction was applied to Ballard (12.5%) and 

Columbia City (25%) based on the portion of trips as 

compared to Downtown Seattle.

Origin 

neighborhood
# TNC trips % of total

Model 

adjustment

Downtown 97,025 39.8% 0%

University 

District
85,379 35.0% 0%

Ballard 45,178 18.5% -12.5%

Columbia City 16,045 6.6% -25%

Table 2.10: Model adjustments for Seattle Neighborhoods

Origin 

neighborhood

Population 

density

Model 

adjustment18 

Sammamish 2,693.2 50%

Shoreline 4,647.4 25%

Bellevue 4,137.6 30%

Maple Valley 4,202.6 40%

Kent 4,283.6 30%

Table 2.11: Model Adjustments for King County Suburban Jurisdictions

Note: The number of TNC trips were averaged for zip codes 

containing each neighborhood

The results for Shoreline, an inner ring suburb, 

received the lowest adjustment among the suburban 

jurisdictions (25%) due to the proximity to the CBD 

and current transit network.  At the other end of the 

spectrum, results for Maple Valley and Sammamish, 

exurban jurisdictions, were adjusted at an additional 

50% based on land-use, proximity to CBD and other 

job centers and connections to the transit network.  

Bellevue and Kent received a 30% adjustment, more 

conservative than Shoreline, and higher compared 

to exurban jurisdictions due to the relative proximity 

to the transit network.  The model applies an 

adjustment to vehicle reduction potential for each 

geography, as show in Table 2.11.

The model adjustments shown in Tables 2.10 and 

2.11 were applied to the results. As shown in Table 

2.12 on the following page, the potential reduction 

of personal vehicles varies throughout four Seattle 

neighborhoods and five King County jurisdictions 

based on total vehicles.
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Economic Model 2

These results show the number of personal vehicles 

that could be reduced in each Seattle neighborhood or 

suburban jurisdiction. As expected, the most dramatic 

reduction in personally-owned vehicles is in the Seattle 

neighborhoods. Key highlights include:

 

• Downtown Seattle would see nearly 8,000 SOVs (over a 

quarter of current vehicles) taken off the road in Scenario 

4, which combines transit with shared mobility options. 

• A decrease of 3,720 vehicles in Ballard, an area less than 

three square miles, could have major implications for 

available right-of-way and a shift in land uses for the City 

neighborhood.  

• Even with conservative reduction adjustments in suburban 

jurisdictions, there is great potential to see a shift from 

privately owned vehicles to ridesource, ridesplit, transit, 

car share, and automated vehicles. Kent and Bellevue, 

suburbs with high vehicle ownership, could experience 

around 15,000 less SOVs (over 18%).

• When considering the larger geographic areas, King 

County and Seattle would experience a vehicle reduction 

over 370,000 and 108,000 (or 27%), respectively.

 Figure 2.12: Range of Potential Personal Vehicle Reduction (% of total vehicles available) 

Area Ballard U-District
Columbia 

City

Downtown 

Seattle
Sammamish Shoreline Bellevue

Maple 

Valley
Kent

Total Vehicles 15,613 10,125 7,915 29,358 33,927 37,811 89,942 17,079 76,395

Mobility scenario  Potential personal vehicle reduction

Additional 

adjustment for each 

typology

-12.5% None -25% None -50% -25% -30% -40% -30%

1. Ridesource Only 

(17%)
2,275 1,686 989 4,890 2,825 4,723 10,486 1,707 8,907

2. Ridesource and 

Ridesplit (23%)
3,102 2,299 1,348 6,666 3,852 6,439 14,296 2,327 12,143

3. Transit,  Ridesource, 

and ridesplit (22%)
3,030 2,246 1,317 6,511 3,762 6,290 13,964 2,273 11,861

4. Transit,  Ridesource, 

ridesplit, and car 

share (27%)

3,720 2,757 1,616 7,994 4,619 7,722 17,144 2,790 14,562

5. AV  Ridesource Only 

(31%)
4,297 3,185 1,867 9,235 5,336 8,921 19,805 3,224 16,822

6. AV Ridesplit Only 

(45%)
6,117 4,533 2,658 13,145 7,595 12,697 28,190 4,588 23,944
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The results of this analysis indicate upper bounds of 

potential vehicle reduction given that lifestyle factors 

may make ownership necessary for some households, 

particularly in the suburbs.

This model was created by compiling available data, 

and as such, limitations include using non-local 

datasets such as the Massachusetts VMT information. 

Due to available datasets from the U.S. Census, the 

potential reduction in total vehicles was performed 

using the count of vehicles available in each 

geography.  Converting vehicles to people could be 

performed in the future, but data for this conversion 

was not available.  

The model, by design, only includes an economic 

rationale without consideration of lifestyle factors 

which vary by individual and household. Households 

with children cannot easily use carsharing or 

ridesourcing in ways that wholly replace personal 

vehicles, and therefore VMT may not be the main 

impetus for mode choice.

Additional factors, such as travel time, were not 

included in the analysis as the data sets were too 

limited to adequately assess the impacts. This stated, 

there is an assumption that ridesource travel time and 

customer experience would be similar to driving for 

many of the trip types.

The model is limited by the inability to adequately 

include surge pricing. Surge pricing may impact the 

economic competitiveness of ridesplitting.  

The results assume the present population as fixed. 

However, population growth and the potential 

expansion of shared mobility may impact the number 

of total vehicles in each area. 

The model does not include a timeframe for vehicle 

reduction. People may decide to shift to a car-free 

lifestyle when opportunities – such as at the end of a 

car lease – present themselves.  The model shows the 

trade-off from an economic perspective which will 

result as major purchasing or life decisions are made 

by individual car-owners

Induced demand of shared modes could change the 

cost of these services and needs to be considered if 

utilizing this analysis in the future.

2.4 Lessons Learned

The reduction in vehicles and mode shift will have 

implications for personal parking reduction, parking 

requirement for new development, and street 

parking supply.  These implications will be even more 

apparent after the implementation of ST3, Metro 

Connects, and Move Seattle.

A vehicle ownership reduction in the range of 17 to 

27% would have dramatic impacts on both on-street 

and off-street parking requirements.  With regard 

to on-street parking, the potential to add transit-

only lanes, cycling infrastructure, and pedestrian 

improvements is expected to appear as the parking 

demand is diminished.  A full analysis of parking 

demand reduction is also identified in Chapter 5 of 

this report.

Integrating shared mobility with transit could escalate 

vehicle shedding up to 27%.  A true Mobility as a 

Service (MaaS) network, currently being adopted 

in Northern Europe and the United Arab Emirates, 

provides a potential benefit of an additional vehicle 

reduction.  This would increase as future transit 

improvements (ST3 and Metro Connects) are 

implemented in the region.

The potential reduction in household transportation 

costs through the use of transit and ridesplit services 

could impact the distribution of equity in the region.  

Currently ridesplit services such as UberPool and Lyft 

Line are available throughout many areas of Seattle 

and King County. However, demographics such as 

population density may impact the use of ridesplit 

services in different geographies.  Policies to balance 

the availability of these lower-cost services should 

be pursued to provide additional low-cost options to 

areas that would see the greatest economic benefit.  

Suburban jurisdictions with high vehicle ownership 

(i.e. Kent and Bellevue) should consider partnerships 

with TNCs to provide a regional last-mile solution 

where gaps in transit service exist or certain 

demographics may be attracted to a transit-to-

ridesource trip as opposed to a two-seat transit trip.

2.5 Policy Implications

Model Logic

Methodology and Assumptions

Results

Lessons Learned

Policy Implications 
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Travel demand models calculate the expected demand for 

transportation by modeling population and employment 

data as well as roadway and transit networks to 

estimate daily travel patterns in a region or city. Travel-

demand models allow for planners and policy makers to 

understand what the transportation network (i.e. capacity, 

traffic flows) will look like in the future with population 

and employment change, transportation infrastructure or 

service improvements, or the introduction of new modes.

The Puget Sound Regional Council (PSRC) Travel 

Demand Model was recalibrated for this report to 

understand the upper bounds of shared mobility’s effects 

on mode choice and vehicle miles traveled.  As shared 

mobility modes were not included in PSRC’s most recent 

travel demand model, this exercise sought to integrate 

shared mobility data with PSRC’s four-step travel demand 

model to more accurately determine the future of mobility 

within the region. 

The project team collaborated with and provided input to 

PSRC to perform over twenty model runs, the results of 

which are introduced in this chapter.  The model iterations 

intended to produce results that showed potential 

impacts to travel behavior that new shared mobility and 

imminent automated vehicles will have on the region. 

3.1 Model Logic

PSRC Travel Demand Model 3

However, the results in early runs were problematic as the 

travel demand model was re-assigning very few trips to 

new shared mobility modes. This was because at the time 

of the survey, TNCs were not yet a mobility option and 

were therefore not reflected in the results of the survey.  

This stated, the solution included utilizing the results 

of the economic model (see Chapter 2) as inputs in the 

travel demand model.  The model was run in scenarios 

where 25% and 50% of people shifted behavior and gave 

up their cars.  These inputs were modeled for the 2030 

horizon year matched with price-point options for TNCs 

and resulted in a major shift in mode choice. 

Reductions of auto-ownership of 25% and 50% were used 

as inputs for the model runs and are not policy goals of 

SDOT or Metro. These numbers were derived from the 

range of outputs from the economic model in Chapter 

2, and imply a dramatic shift in current and projected 

mode share. These are inputs to identify potential 

transportation impacts if there were to be a dramatic shift 

to shared mobility services and automated vehicles. These 

percentage reductions should not be interpreted as mode 

shift goals. A full breakdown of this process and results 

are described in the following section.

28

Riders boarding a RapidRide vehicle. Source: King County Metro
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Trip distribution: The trip distribution models estimate 

the number of trips from each TAZ to each other 

TAZ.  This is performed by gravity models that utilize 

transportation costs, travel time, and other factors to 

determine the travel between TAZs.

Mode choice: Productions and attractions of the trip 

generation model are linked in trip distribution, creating 

zone-to-zone person-trip movements. These trips are then 

apportioned to the available travel modes through the 

application of the mode choice model.

Trip assignment: The trip assignment model estimates 

the volume on each link in the transportation system 

for both highway and transit modes. In addition, the 

trip assignment model generates specific performance 

measures, such as the congested speed or travel time 

on a highway link or the boardings and alightings on a 

transit route. Trip assignment is performed separately for 

each mode (auto and transit) and time period (am peak, 

midday, pm peak, evening, and night).

With rapidly changing transportation options it can prove 

difficult to accurately reflect true travel behavior. In 2006, 

car share was in its beginning stages and shared mobility 

had a very small presence overall. In order to include 

shared mobility in the PSRC model, the model used an 

approach to include the cost of shared mobility as well as 

transit and single-occupancy vehicles.

3.2 Methodology and Assumptions

According to PSRC, “For every household in the region, 

the model estimates how many trips are made each 

day, where they go, what time of day they travel, which 

modes they use, and which routes they follow. The 

relationships that are estimated for the base year are 

combined with future population, employment, and 

transportation infrastructure growth assumptions to 

produce future travel forecasts. The future travel forecasts 

are then analyzed to inform regional transportation 

studies and plans.”19 

The travel model was built from the Puget Sound 

Household Travel Survey conducted in 2006 and adjusted 

with 2014 survey data. Working with the City of Seattle, 

PSRC sampled 6,000 households in the region on 

travel behavior. The surveys, along with traffic counts, 

transit boarding, and Census data, were considered to 

determine current travel behavior in a holistic model for 

the Seattle Region.  This model can measure impacts of 

transportation improvements and provide outputs such 

as VMT, changes in mode share, and other metrics that 

inform decision-making for potential transportation 

improvements. 

Background Assumptions

For this analysis, the model assumed a forecast year 

of 2030. For the network assumptions, it assumed the 

buildout of ST3 and Metro Connects20 as well as the 

region’s Transportation 2040 Long Range Plan. The 

2030 Land Use is based on PSRC’s Land Use Vision data 

product. 

There are four primary components as part of the four-

step modeling process21 :

Trip generation: The trip generation models estimate 

the number of trips produced and attracted to each 

of the Traffic Analysis Zones (TAZs) in the model 

system. A TAZ is a geographic boundary used to assess 

transportation patterns in transportation planning 

models.  There are approximately 4,000 TAZs in the 

Seattle Region based upon homogeneous land uses, 

connections to transportation infrastructure, and other 

demographic factors.  The trips produced are estimated 

from households and their socioeconomic characteristics. 

The trips attracted are estimated from employment 

categorized by type.

19 Puget Sound Regional Council (PSRC). Trip Based Travel Model. Available at: http://www.psrc.org/data/models/trip-based-travel-model/

20 Sound Transit 3 will add 62 miles of new light rail for a total of 116 miles serving 3.7 million future residents of the Seattle Region. Metro Connects will increase Metro service by 70 

percent, thereby introducing an additional 2.5 million new service hours to Metro service by 2040.

21 Text from PSRC Travel Model Documentation Final Report (2007) and Puget Sound 4K Model Version 4.0.3 (2015). Available at http://www.psrc.org/assets/1511/model_doc_final_.

pdf and http://www.psrc.org/assets/12593/4kModelDocumentation4.0.3.pdf
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Step 1: Calculate travel demand between 

each TAZ (traffic analysis zone)

PSRC Travel Demand Model 3

30

1
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A

Origin/

Destination Pair Trips

A1 7

A2 12

A3 3

A4 10

A5 6

A6 15

Figure 3.1: Travel demand 

The PSRC model calculated travel demand between each 

traffic analysis zone, including the total number of trips 

for each origin and destination pair.

Step 2: Calculate total cost 

(“disutility”) by mode

Total cost is a combination of factors which varies by 

mode. A wide range of cost variables are incorporated 

into total costs, an example of which is shown below:

Total Cost
SOV

 = ß(driving time) + ß(fuel cost) + ß(parking 

price)

Total Cost
TRANSIT

 = ß(waiting time) + ß(in-vehicle time) + 

ß(fare)

“ß” is a parameter calculated by PSRC that modifies the 

impact each variable has on the total cost 

For TNC, TNC pool, and Microtransit, we estimated ß 

based on current shared mobility costs. 

Step 3: Estimate mode share

The mode share is calculated as:  

Mode Share
SOV

 = Total Cost
SOV

 ÷ sum of total cost of all 

other modes  

Step 4: Calibrate ß parameters using magnitude 

of shared mobility data and updated 2014 results

Using the magnitude of shared mobility trips per quarter 

gleaned from SDOT’s TNC data, initial outputs of the model 

were calibrated to reflect realistic figures.

These calibration runs were tested on PSRC’s 2014 model, 

which included updates to the 2006 model. However, when 

the model was initially run to determine future mode share 

with shared mobility included, the resulting outputs were 

found to be less sensitive than was expected to changes 

in the input parameters. Since the PSRC model uses a car 

ownership sub-model based on 2006 survey data, there is an 

over-reliance on personal vehicle use. The model revealed that 

auto ownership was completely tied to demographics and 

that certain household income levels always returned high 

auto ownership levels. Although zero-car households were 

once an indicator of socio-economic status, it is no longer an 

absolute indicator, as people now voluntarily decide to sell 

their vehicle or not buy one in the first place for reasons other 

than cost alone.

To overcome this bias, the model was run with two personal 

vehicle reduction inputs:

1. 25% personal vehicle reduction in 2030

2. 50% personal vehicle reduction in 2030

In this model, personal vehicle reduction is not a goal or 

result, but rather an input from the results of the economic 

model (Chapter 2).  Challenges that stem from this approach 

include that mode share outputs may be overestimated 

for 2030 if a high rate of vehicle reduction does not occur. 

However, using these inputs, the model was found to be 

more sensitive to changes and other variables, which included 

Sound Transit 3 (the regional transit expansion plan) and 

Metro Connects (Metro’s long-range transit plan). Both have 

the potential to be influential factors that change the mode 

share of auto ownership and shared mobility.

Observations in the City of Seattle reveal the share of transit 

and shared mobility has been increasing due to a reduction in 

HOV and SOV share but also from an increase in the share of 

walking and biking. As our regional and urban centers grow 

and our active transportation networks continue to expand, 

the biking and walking mode share is predicted to grow. 

To account for the predicted increase in biking and walking 

mode share, the model was post-processed to retain both 

walk and bike trips and eliminate any transit-walk bias that 

is often not reflected in regional travel demand models. Two 
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22 2016 Center City Commuter Mode Split Survey. Available at: https://commuteseattle.com/wp-content/uploads/2017/02/2016-Mode-Split-Report-FINAL.pdf

main findings resulted from multiple model iterations. 

First, the model found that the 2014 bike and walk mode 

share was being undercounted, which was consequently 

resolved by making post-process adjustments to raise the 

2014 share as well as increase it in the 2030 scenarios. 

The second involved keeping non-motorized mode share 

at the same level for each 2030 scenario. The presence 

of shared mobility does not indicate that bike mode 

share would decrease. Adjustments were made based on 

observations from the household survey at the regional 

level and applied to all geographies.

Commute Seattle Center City Mode Split Survey 

Separate from the travel survey conducted by PSRC, 

Commute Seattle, a not-for-profit Transportation 

Management Association (TMA), conducts a survey 

every two years to understand how commuters travel 

downtown.22 The study surveys commuters traveling to 

worksites located in Seattle’s Center City to measure mode 

share in the morning peak hours. The study combines 

2016 mode-split study with data from Washington 

State Department of Transportation’s (WSDOT’s) survey 

of employees at larger Seattle Center City businesses 

affected by the State of Washington’s Commute Trip 

Reduction (CTR) Efficiency Act. 

This Commute Seattle Center City Survey is not 

representative of the entire City of Seattle or King County 

because it is biased towards downtown Seattle and 

morning commuters. As a result, transit, walk, and bike 

mode split in the Commute Seattle Survey is higher than 

the PSRC results. The Commute Seattle survey should be 

considered in conjunction with PSRC results, but cannot be 

calibrated in this exercise.

3.3 Results

Key results of the model included the following: 

• With a 25% reduction of personal vehicle ownership, the 

City of Seattle could see 85,000 less SOV trips each day, a 

4.4% decrease from 2014 daily trips. King County (including 

Seattle) could experience 220,000 less daily SOV trips and 

350,000 less trips in the Region overall.

• With a 50% reduction of personal vehicles, the model results 

indicate 240,000 less daily SOV trips. Similarly, King County 

(including Seattle) could see 870,000 less trips with SOV trips 

potentially reduced by 420,000 in the entire Region.

• Results indicate that shared mobility mode share could 

increase from 1% of all trips in the Region (2014) to 10-13% 

of daily trips.

• The model also predicts an increase in transit mode share. 

While transit is currently 3% of regional daily trips, a 25% and 

50% reduction in personal vehicles could see 7% and 11% 

daily transit mode shares, respectively.

• The model suggests that in 2030, there will be 3% to 4% 

more transit trips in the AM peak as compared to the PM 

peak.

• The results suggest an increase in transit and shared mobility 

at the same time, suggesting shared mobility will not 

necessarily decrease transit mode share or even compete with 

fixed-route transit service.

Origin 

neighborhood

# TNC 

trips

% of 

total

Model 

adjustment

Daily Trips 15,489,742 19,818,490 19,818,490

Trips by 

personal vehicle
86% 72% 65%

trips by personal 

vehicle: SOV
44% 36% 32%

trips by personal 

vehicle: HOV
43% 36% 33%

% trips by 

transit
3% 7% 11%

% trips by walk 

and bike
10% 11% 11%

% trips by 

shared mobility
1% 10% 13%

Table 3.1: Regional Mode Share: 2014 to 2030
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The results by study area are exhibited below in Figure 3.2 and 3.3 

with additional information available in the typology appendix.

PSRC Travel Demand Model 3

32

Figure 3.2 King County typology results

TRANSIT, HOV, WALK, AND BIKE

SINGLE-OCCUPANCY VEHICLE

SHARED MOBILITY (RIDESOURCING, RIDESPLITTING, CARSHARE)

2014 AM PEAK

MODE SHARE 

2030 AM PEAK

MODE SHARE

(AUTO OWNERSHIP 

REDUCED 25%) 

55% 43% 2%54% 45% 1% 58% 41% 1% 57% 41% 1% 57% 42% 1%

SHORELINE SAMMAMISHSAMMAMISH KENTKENT MAPLE VALLEYMAPLE VALLEYBELLEVUEBELLEVUE

37% 52% 11%38% 53% 9% 42% 49% 10% 42% 48% 10% 40% 52% 7%

SEATTLE

UNIVERSITY

DISTRICT

UNIVERSITY

DISTRICT

DOWNTOWN 

SEATTLE

DOWNTOWN 

SEATTLE

COLUMBIA

CITY

COLUMBIA

CITYBALLARDBALLARD

TRANSIT, HOV, WALK, AND BIKE

SINGLE-OCCUPANCY VEHICLE

SHARED MOBILITY (RIDESOURCING, RIDESPLITTING, CARSHARE)

42% 56% 2%

2014 AM PEAK

MODE SHARE 

35% 63% 3% 50% 49% 2% 46% 52% 2%39% 60% 1%

2030 AM PEAK

MODE SHARE

(AUTO OWNERSHIP 

REDUCED 25%) 

56% 13% 15% 66% 18% 37% 50% 13% 24% 63% 13% 34% 55% 11%31%

Figure 3.3 Seattle typology results
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Planners and academics are beginning to model 

shared modes into travel demand models and other 

analyses.23 Limitations exist, as in this analysis, where 

shared mobility is not included in the travel-demand 

survey or as a coefficient along with other modes. 

Our expectations were always that the PSRC Travel 

Demand Model would be utilized to supplement 

findings from the other models that were created in 

this project (as opposed to being utilized for decision-

making on its own).

A reduction of auto-ownership of 25% and 50% 

were used as baselines for the model runs. These 

percentage reductions should not be interpreted as 

mode shift goals for the City or the County. These 

numbers were reflective of the range of outputs from 

the economic model in Chapter 2. This is an academic 

exercise and therefore, these percentage reductions 

should not be interpreted as mode shift goals.

The Travel Demand Model (and every Travel Demand 

Model) is most useful in identifying impacts and 

trends on a regional basis.  The model is not as 

useful in predictions on a neighborhood scale.  Our 

team was aware of these limitations up front and 

understood this is a starting point for analyzing 

impacts on a smaller scale.

3.4 Lessons Learned

The Travel Demand Model is limited in assessing 

changing attitudes related to the value of car 

ownership.  The survey results utilized in the model 

were conducted in 2006; at a time where shared 

mobility options were not included in the survey 

or in operation in the Seattle Region.  This stated, 

producing useful results for this exercise was not 

feasible without changing the inputs to the model 

and reducing auto ownership.  Additional data is 

needed from subsequent surveys taken in the future 

to analyze these future trends and questions related 

to shared mobility usage are imperative.  A 2017 

travel survey is currently underway and the PSRC 

model will be updated with this information. 

The Commute Seattle survey results can be used in 

conjunction with PSRC survey results to understand 

Seattle Center City mode split and how it may vary 

if Mobility as a Service is integrated into Seattle’s 

transportation system.

The activity-based model, currently in development 

by PSRC, would provide more accurate and 

sophisticated results.  Activity- based models more 

accurately replicate traveler decisions than travel 

demand models, as they predict how people plan 

and schedule their daily travel.24 SDOT and King 

County Metro should work with PSRC to utilize this 

model for future modeling activities of this kind. The 

intent of utilizing the Travel Demand Model was to 

identify trends and broad-level results.  As behaviors 

and conditions continue to change, receiving and 

updating information in the activity based model with 

survey data gathered every two years as opposed to 

six to eight years is vital for tool accuracy.

23 Ciari, F., Balac, M., Axhausen, K. W. Modeling carsharing with the agent-based simulation MATSim: state of the art, applications and future developments, accepted for publication 

in Transportation Research Record, 2016.

24  Transportation Research Board (2015). Activity-Based Travel Demand Models. Available at: http://onlinepubs.trb.org/onlinepubs/shrp2/SHRP2_C46.pdfAB 5370 
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Results of this analysis suggest the potential of shared 

mobility and its integration into the transportation 

system, optimizing the public right-of- way, and 

making shared mobility equitable to all. Under both 

personal vehicle reduction scenarios, all geographic 

regions in King County would experience major 

impacts on parking demand, mode share, and transit 

ridership.

This would allow for major overhauls in right-of-

way design, transit deployment, and an explosion in 

shared mobility options.  These significant changes 

would also impact demand for street parking and 

private parking and would help achieve mode share 

goals set by the Commute Trip Reduction Program 

and local cities.

For smaller neighborhoods and suburban 

jurisdictions, the changes would also be significant, 

allowing for more pedestrian space in residential 

districts and commercial nodes.

An increase of shared mobility, transit, walking, 

and biking mode shares should be planned for with 

integrated shared mobility hubs throughout the study 

areas to further increase accessibility and use of these 

transportation options.

Induced demand of shared mobility could affect 

mode share in 2030, which may not be reflected in 

the model’s results.

While SOV trips are modeled to decrease by 2030, the 

number of miles driven by shared mobility vehicles 

should be considered when creating transportation 

policies, potentially by encouraging high-occupancy 

microtransit or ridesplitting.

3.5 Policy Implications

PSRC Travel Demand Model 3
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Transit is by far the most effective tool to increase the 

people throughput capacity of a given roadway. However, 

new transit service and infrastructure is not feasible in 

all locations and can’t serve all origin-destination pairs. 

Carpooling has shown great promise to potentially reduce 

congestion and increase people throughput. However, 

the goal to match drivers and riders at a large scale has 

never been achieved. Ridesplit trips have the potential to 

significantly increase the average occupancy of vehicles 

on King County’s roadways. One method to measure the 

occupancy of vehicles on a roadway is by calculating high-

occupancy vehicle efficiency (HOVe). The higher the HOVe, 

4.1 Model Logic

Right-of-Way Capacity and HOVe Model 4

the more efficient the people throughput of a street is. In 

other words, an increase in HOVe means cities can move 

more people with less vehicles, which could result in 

decreased congestion and pollution levels.

The Capacity Analysis first looks at the people throughput 

implications of different levels of transit service on a 

typical two lane Seattle street. The output of the model 

shows how HOVe, or number of people per vehicle, 

increases by adding high-occupancy vehicle (HOV) shared 

mobility options, HOV lanes and/or transit only lanes, and 

increasing bus frequency. 

35
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Figure 4.1 HOV and general purpose lanes

Buses using the high-occupancy vehicle (HOV) lane. Source: King County Metro

Icons created by Matt Berggren from the Noun Project
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Inputs of the model include varying levels of bus 

frequency, passengers per bus, cars per lane, people 

per single-occupancy vehicle (SOV) or ridesource 

vehicle/taxi, and total people throughput. 

36
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Origin neighborhood # TNC trips

Bus frequency Every 1 to 20 minutes

Passengers per bus 80 people

Cars per lane per hour 800 cars

People per private vehicle 1.2 people

People per ridesource 

vehicle or taxi/for-hire
2 people

People per microtransit 

vehicle
15 people

Table 4.1: Model Inputs and Assumptions25

25 Inputs for each mode are based on assumptions and/or estimates and can be altered to model different vehicle capacities. 

The Capacity Model makes assumptions about the 

number of people traveling in each vehicle type, all 

of which can be manipulated to understand how a 

change in occupancy increases or decreases HOVe. 

The level of transit service ranges from 1 minute to 20 

minute headways and the model assumes a capacity 

of 80 people per 60-foot bus. In the King County 

region, privately owned vehicles carry 1.2 passengers 

on average per the PSRC regional model.  The model 

assumes that the typical lane carries 800 cars per hour 

at full capacity. For ridesource or taxi, it assumes 2 

people per vehicle (in addition to the driver) and 15 

people per microtransit vehicle.

Step 1: Establish different mode split 

and dedicated lane scenarios 

The model uses four different roadway scenarios to 

determine HOVe under different transit and ridesplit 

constraints:

Scenario Description

SCENARIO 1 Two general purpose lanes

SCENARIO 2 One general purpose lane + one 

transit-only lane

SCENARIO 3 One general purpose lane + one 

transit and ridesplit only lane 

(HOV3)

SCENARIO 4 One general purpose lane + one 

transit and microtransit only lane 

(HOV10)

Table 4.2: Scenario Descriptions
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Step 2: Calculate number of people per 

vehicle in general purpose lanes

HOVe is the number of people per vehicle per hour 

traveling on a street, so the main inputs are the occupancy 

of each vehicle type. 

People in buses = buses per hour x people per bus

+ People in single-occupancy vehicles = vehicles per lane 

per hour x people per vehicle

+ People in ridesource vehicles = vehicles per lane per 

hour x people per vehicle

= total people traveling on roadway

Step 3: Calculate number of people per vehicle 

in transit and ridesource dedicated lanes

In Scenario 1, single-occupancy vehicles and buses travel 

in two general purpose lanes, which means there are 800 

vehicles per lane (1,600 total) with buses. This scenario 

also explores how HOVe changes when 25% of SOVs are 

replaced with higher occupancy taxi or ridesplit vehicles. 

Scenarios 2 through 4 examine how HOVe changes with 

lanes dedicated to high occupancy vehicles. In Scenario 2, 

SOVs and ridesplit vehicles only travel in one lane (800 cars 

total) and buses run at various headways in their own lane 

free from car traffic.  

Scenario 3 introduces ridesplit vehicles into the dedicated 

lane. In this situation, the model accounts for the space 

each vehicle type takes up in the lane to ensure buses are 

not slowed by other vehicles and retain a high level of 

service. It assumes that each bus takes up 60-feet, each 

ridesource vehicle uses 20-feet, and each microtransit 

vehicle uses 35-feet.  For example, if there are 6 buses 

per hour occupying 360 feet, the number of ridesource 

vehicles must decrease from 800 vehicles per lane to allow 

a high-level of transit service.

800 vehicles per lane per hour

- (Number of buses x 60 feet)/ (Space used by each vehicle)

= total ridesplit vehicles that can use the bus lane and 

maintain a high level of service

Right-of-Way Capacity and HOVe Model 4
Step 4: Calculate HOVe

To find the HOVe for each scenario, the total number of 

people traveling in single-occupancy vehicles, transit, 

ridesource vehicles and microtransit is divided by the total 

number of vehicles.

HOVe= total people traveling on roadway/ total vehicles

37
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The following results show the HOVe of a two-lane roadway for each scenario and all inputs.
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In scenario 1, a roadway with two general purpose lanes 

with single-occupancy vehicles and buses can reach an 

HOVe of 4.05 people with a frequency of one bus per 

minute.  HOVe decreases to less than 2 people per vehicle 

when bus headways are every five minutes or more. When 

replacing 25% of single-occupancy vehicles with ridesplit 

in Scenario 1B, HOVe can reach 4.25 people per vehicle. 

In this scenario, the increases in HOVe with ridesplit are 

minimal because while there are 320 more people per 

hour traveling on the road, there are the same number of 

cars. 

In scenario 2, a bus only lane with only SOVs only in 

the second lane can produce an HOVe of 6.7 with bus 

headways every minute. Replacing 25% of SOVs with 

ridesplit can increase HOVe to almost 77 people per 

vehicle (Scenario 2B). As with the previous scenario, there 

are marginal gains in HOVe when replacing 25% of SOVs 

with ridesplit. When bus headways are every 10 minutes 

or greater, the use of a bus-only lane will not increase 

HOVe beyond 2 people per vehicle. In this case, the bus 

lane will be unoccupied for most of the time and an 

inefficient use of roadway.

A comparison of scenarios 3 and 4 shows the potential 

of dedicated HOV lanes to have an effect on HOVe. 

In scenario 3, ridesplit vehicles and buses share one 

dedicated lane. With one minute bus headways, this 

allows for more than 7,000 people to travel through 

the corridor in one hour in 60 buses and 1,420 vehicles. 

However, this scenario allows for more cars (both SOV and 

ridesplit) than scenarios 1 and 2, and therefore HOVe is 

lower at similar headways. 

Scenario 4 shows the greatest potential to move more 

people efficiently through a corridor. With 1 minute 

bus headways and microtransit vehicles at full capacity, 

vehicles carry more than 16,000 people and HOVe reaches 

more than 10 people per vehicle. With this many people 

in high capacity vehicles, HOVe changes minimally as bus 

service becomes less frequent.
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This is intended to be a theoretical exercise.  

Additional details are needed to perform this 

analysis on corridor-specific projects.  Considerations 

for traffic, varied bus capacity, pick-up/drop-off 

implications, capacity of street with protected bike 

lanes, and other infrastructure and operational issues 

will need to be investigated prior to any specific 

recommendations are made.

This analysis does not set a cap on total demand in 

the corridor. Instead, it shows the potential for higher 

HOVe if the demand existed to fill buses at 1, 2, or 

5 minute headways or enough ridesplit vehicles to 

warrant a separated lane. The change in optimization 

to reach these levels of HOVe may not be possible on 

roadways without the demand to fill buses at such 

frequent headways. 

Induced demand of shared mobility should be 

considered in future analyses, especially in the 

context of HOV lanes. If the supply of shared mobility 

vehicles increases, lanes reserved for transit and 

ridesplit vehicles could experience congestion.

Delays specific to pick-up/drop-off activity were not 

included in the model and would vary depending on 

roadway facilities and land use types with varying 

levels of peak demands.  There is a possibility that 

pick-up/drop-off activity could decrease person 

throughput if it contributes to congestion. A 

more detailed analysis including delays and issues 

associated with queuing is required when assessing 

HOVe and future re-designation of the roadway.

4.4 Lessons Learned

Variables for automated vehicles, including potential 

for reduction in vehicle size, potential vehicle-

chaining, and other efficiencies that would increase 

HOVe were not included in this analysis.  Other 

variables for automated vehicles, including potential 

decrease throughput at intersections, that would 

decrease HOVe were also not included in this analysis.  

The choice not to include these potential impacts 

was due to the lack of significant testing at the 

network-level and unavailability of necessary data.  It 

is recommended that these inputs are included when 

such data is available.

This analysis did not consider TNC deadheading, 

which occurs when a driver is traveling to pick up 

a passenger or driving around waiting for a ride 

request. If deadheading were incorporated in future 

analyses, it could more accurately reflect the people 

throughput of a corridor. 

This analysis could be utilized in conjunction with 

the Spatial Drop-Off Model to create high capacity 

corridors in places where current street parking 

spaces may no longer be required.

Right-of-Way Capacity and HOVe Model 4
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Assessing HOVe of specific corridors or corridor 

typologies could be a useful method to help 

implement aspects of the Transit Master Plan, Metro 

Connects, RapidRide Expansion, and Move Seattle. 

As exhibited by this analysis, the power of transit 

to move the masses will not be replaced by shared 

mobility options on congested corridors, and transit 

should therefore continue to be the top priority for 

increasing mobility and equitable access.

Further study regarding utilization of transit-only 

lanes to include ridesplitting and microtransit outside 

of the CBD should be pursued.  The analysis shows 

that HOV shared mobility options can be utilized 

to supplement the optimization power of transit, 

providing an HOVe of 19.8 when combined with 

microtransit (scenario 4).  This speaks to the excess 

capacity on a dedicated bus lane, similar to the 

way many HOV highway lanes are implemented 

to increase people throughput.  Further analysis is 

required to identify operational, enforcement, and 

pick-up and drop-off issues.

4.5 Policy Implications

While the efficiency of vehicle capacity may be 

a desired policy, a capacity maximizing policy in 

environments in which buses cannot meet the 

travel demand may be destructive to capacity and 

likely wasteful in fuel, emissions, and cost. Policies 

to increase HOVe of a roadway must be based on 

current and predicted demand.

Corridors suitable for higher HOVe could be 

prioritized as locations to implement shared mobility 

hubs so as to advance MaaS implementation.

HOVe could be used for policy goal setting at a 

multitude of different levels, including block-level, 

roadway-section level, neighborhood-level, city-level, 

and region-wide. The HOVe could be utilized as a 

tool for future goal-setting, just as carbon emissions 

goal-setting is prevalent throughout the world in 

identifying benchmarks for climate goals. 

HOVe will differ depending on roadway type as it 

depends on the number of vehicles per hour, types of 

vehicles, and number of lanes. A highway with four 

lanes, no buses, and predominantly SOVs would have 

a lower HOVe than a local road with frequent bus 

service.
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To plan for a transition from excessive space dedicated 

to parking to more pick-up and drop-off spaces for 

ridesource and ridesplit vehicles and taxis, we need to 

consider: built form (on- and off-street parking supply) 

and activity pattern (intensity of arrival and departure 

demand). Parking is a costly and an inefficient use of 

space, especially in urban settings.  Being driven (or 

driverless transport) takes less space than a parking-based 

transportation model since we are only accommodating 

the interstitial activity of getting in and out of the vehicle 

at the destination – not storing the vehicle itself for the 

duration of the activity at the destination. Ridesource 

or automated vehicles do, however, use roadway space 

when traveling to pick up a passenger or when waiting for 

a ride request (e.g. deadheading). Nonetheless, whereas 

drop-off activity is measured in tens of seconds, parking 

turnover is typically measured in hours.  

5.1 Model Logic

Spatial Drop-Off Model 5

The Spatial Drop-Off model was used to analyze the 

pick-up and drop-off space needed for different land uses 

depending on the number of trips occurring during the 

peak period. This model does not suggest replacing the 

entire parking supply with pick-up/drop-off areas, as there 

will always be some need for parking. Rather, it acts as a 

tool for determining curb space demand depending on 

the land use.  The outputs of this model are an estimated 

total number of pick-up and drop-off for different urban 

and suburban typologies. Parking supply for each land use 

is provided for a point of comparison, but is not an input 

for this model, as determining parking demand and trip 

demand are not synonymous methodologies.

41

$$    $$ SAVED

People 

acce
ssin

g

land uses

P

PARKLET PU/DOPARKING PARKING

SPACE

Figure 5.1: Comparison of curb space uses

Eastgate Park-and-Ride. Source: Andy Nystrom va Flickr
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Step 3: Estimate the number of pick-up and 

drop-off spaces needed for each land use

Trip generation rates used in the model are based 

on an average morning peak-hour trip rate per 

1,000 square feet or number of units, in the case of 

apartment buildings and hotels. To find the activity 

level (peak trips per hour), the square footage is 

divided by 1,000 and multiplied by the ITE trip rate.

Activity level = (Square footage/ 1,000) x ITE trip rate

To calculate the pick-up/drop-off spaces needed for 

each land use, the activity level is divided by 80.

Pick-up/drop off spaces needed = Activity level/80

Example: Single Family Home

2,500 square feet/ 1,000= 2.5

2.5 x .77 (ITE trip rate)= 1.93

1.93/80 = .024

Rounded to 1 pick-up drop-off space per single-family 

home

The main assumption for this model is there is a 

constant rate of arrival for peak trips. It assumes that 

the 45 second pick-up and drop-offs are occurring in 

succession throughout the hour and therefore does 

not account for potential queuing as a result of many 

arrivals or departures occurring at the same time.

For this model, all land uses were assigned an average 

square footage, which realistically differ depending on 

urban and suburban typologies.

Step 1: Determine number of trips 

per hour for each land use

Using the Institute of Transportation Engineers 

(ITE) Trip Generation Manual26, the number of peak 

trips per hour was determined for a variety of land 

uses, including residential, office, commercial, and 

institutional. ITE trip generation rates are determined 

by observations and studies, many of which are carried 

out in suburban environments. Each land use type 

generates a different number of trips per hour, based 

on factors such as square footage or number of units. 

For example, in the morning peak period, a coffee 

shop generates around 65 trips per hour while an 

elementary school generates 520 trips. Some land 

uses see a sharp peak in trips at a certain time of 

day while others have more constant trip arrival. The 

trip generation rate informs the number of pick-up 

and drop-off spaces needed for each land use. This 

analysis assumes that the number of trips generated 

by each land use are filled by ridesource or ridesource 

vehicles. While this concept does not match current 

estimates of shared mobility mode share, it serves as 

a methodology to understand the space needed to 

accommodate shared mobility in the future.

Step 2: Calculate average pick-

up and drop-off time27

Using an assumption of 45 seconds per pick-up/

drop-off , a peak hour loading zone requirement was 

determined for each typology. 

1 hour / 45 seconds (time needed for each pick-up or 

drop-off)

= 80 pick-up drop offs per space 

5.2 Methodology and Assumptions
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26  Institute of Transportation Engineers (ITE). Trip Generation Manual, 9th Edition (2012).

27  This input is based on observed pick-up and drop-off times for shared mobility services. It can be made more conservative to accommodate different land uses or urban forms.
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Step 4: Estimate parking supply for comparison

The parking supply for each land use provides a point 

of comparison for the estimated pick-up and drop-

off spaces needed for each land use.  For example, 

a medical office may have more than 200 spaces, 

but with only 40 trips arrivals per hour, could be 

accommodated by far fewer curbside pick-up and 

drop-off areas. While this model does not suggest 

replacing 100% of the parking supply with 100% 

shared mobility space, understanding the maximum 

space needed provides context to the pick-up and 

drop-off space estimates.

The parking supply ratio is estimated by applying the 

average peak period parking demand ratio specified 

in the ITE Parking Generation Manual, Volume 428 and 

the square footage (or unit) associated with each land 

use. Similar to trip generation rates, the average peak 

period demand ratio is derived from surveys completed 

in a variety of urban and suburban locations that may 

not reflect the unique travel/parking demand patterns 

in the Seattle Region.

Spatial Drop-Off Model

28  Institute of Transportation Engineers (ITE). Parking Generation Manual (4th Edition), 2010.  Available at: http://www.ite.org/tripgeneration/parking.asp

5
The per unit ITE average peak period parking demand 

ratio is multiplied by the number of units or square 

footage (per 1,000) to calculate the average parking 

supply of each land use.

Per unit parking supply ratio/units or 1,000 sqft 

= Average parking supply

5.3 Results

Table 5.1 shows the morning peak-hour trip generation 

rate, resulting activity level, and pick-up/drop off 

spaces needed per hour. The number of spaces is 

rounded in the last column to account for results which 

are less than 1 space. The parking supply is provided 

for a point of comparison. Figure 5.2 exhibits the range 

of spaces needed for typical land uses found in an 

urban/suburban area.

43

Figure 5.2: Pick-up and drop-off space required for each land use
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Land Use Sq. Feet Units
ITE Trip 

generation

Activity Level 

(peak 

trips/hour)

Pick-up/drop-of 

spaces needed 

per hour

Average Peak 

Period Parking 

Supply

Single family home 2,500 0.77 1.93 0.02 1 2

Mid-size apartment 

building
80,000 120 0.35 42 0.53 1 168

Clothing retail store 2,000 3.83 7.66 0.1 1 26

Post Office 4,500 2.71 12.2 0.15 1 149

Medical Office 50,000 0.8 40 0.5 1 200

Bank 4,500 2.63 11.84 0.15 1 38

Hotel 80,000 100 0.53 53 0.66 1 130

Convenience store 2,000 73.1 146.2 1.83 2 11

High-rise apartment 

building
160,000 420 0.34 142.8 1.79 2 840

Mid-size office building 80,000 1.56 124.8 1.56 2 160

High turnover (sit-down) 

restaurant
6,000 13.53 81.18 1.01 2 86

Coffee shop 2,000 64.21 128.42 1.61 2 37

Athletic Club 30,000 3.19 95.7 1.2 2 117

Library 30,000 4.17 125.1 1.56 2 105

Supermarket 30,000 7.07 212.1 2.65 3 174

High-Rise Office 

Building
160,000 1.56 249.6 3.12 4 320

Retail Center 50,000 6.84 342 4.28 5 250

Shopping Center 400,000 0.96 384 4.8 5 2,200

Elementary School 100,000 5.2 520 6.5 7 100

Football stadium 1,500,000 46.5 69,750 871.88 872 1,600

Park-and-ride
250,000  

(mainly parking)
6.4 1,600 20 20

31

Pick-up/drop off 

spaces needed per 

hour

(rounded up)

30

29

30

32

Table 5.1: Pick-up and drop-off space required for each land use

29 Average per 1,000 Sq. Ft. GFA, AM Peak

30 The ITE manual provides trip generation rates per apartment unit 

31 The ITE manual does not provide trip generation for these specific land uses

32 The ITE manual does not provide trip generation for these specific land uses

Model Logic

Methodology and Assumptions

Results

Lessons learned

Policy Implications 

AB 5370 
Exhibit 1 
Page 50



KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

Assuming a constant rate of arrival of trips and parking 

demand, many land uses only require 1 to 3 pick-up/

drop-off spaces in the morning peak period. A large 

shopping center, prevalent in suburban jurisdictions, 

sees around 380 arrivals in the peak period, which 

could be accommodated by only five curbside spaces. 

In comparison, shopping centers often provide 

2,000 or more parking spaces. Office buildings with 

around 250 arrivals in the peak period, which typically 

require approximately 300 parking spaces, could be 

accommodated by around 4 pick-up and drop-off spaces.

As the ITE manual only provides trip generation rates for 

certain land uses, a supplementary analysis looked at 

two specific parking facilities in Seattle and estimated the 

necessary loading zone space to accommodate the same 

level of throughput. The parking facilities are the Seattle 

Municipal Tower parking structure and the Eastgate Park 

and Ride facility. Assuming a constant rate of arrival for 

peak trips, the loading zone requirement was calculated 

for both structures. Initial estimates predict a requirement 

of around 6 loading zone spaces for the Seattle Municipal 

Tower and around 20 loading zone spaces for the Eastgate 

Park and Ride facility. The Eastgate Park and Ride facility 

analysis used a slightly different methodology than the 

land use typologies mentioned above. As the ITE trip 

generation manual does not have specific estimates for 

trip generation at park and ride facilities, the project 

team used the total number of parking spaces as a proxy 

for demand. The estimated 20 loading spaces are the 

requirement for accommodating all the equivalent 1,600 

trips that terminate at the parking facility within one 

hour. Again, this analysis assumes that all trips arrive at a 

constant rate during the peak hour. 

Spatial Drop-Off Model

33 Parcel use defined by the King County GIS parcel dataset. Available at: http://www5.kingcounty.gov/gisdataportal/

5
5.4 Results by Geography

The results shown in Table 5.1 were applied to three 

geographies to understand how curb space could be 

allocated in downtown areas, urban neighborhoods, 

and suburbs. This exercise uses the primary use of 

the parcel33 to determine the pick-up and drop-off 

spaces needed. For example, if a high-rise apartment 

building in downtown Seattle also has restaurants 

and retail on the first floor, the pick-up and drop-off 

rate is calculated using the trip generation rate for the 

apartment building, which is its primary designation.  

The numbers on the map represent the estimated curb 

space requirements for all the land uses on each street 

if trips were accommodated by ridesource, ridesplit, 

or taxis. These results provide a basic understanding 

of curb space requirements where there is a mix of 

residential, commercial, and office uses.
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Downtown Seattle 

into more productive uses, the number of required shared 

mobility loading spaces would need to be re-analyzed and 

correlate to the volume of subsequent increased trips to 

the area. 

Based on the average peak period parking demand ratio 

associated with each of the land uses in Figure 5.2, the 

total parking supply required in this area is approximately 

42,000 spaces, assuming no shared parking. However, the 

number of pick-up and drop-off spaces required for this 

area is around 275.

Figure 5.3: Total pick-up and drop-off spaces needed, Downtown Seattle Sub-Area34
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Downtown Seattle is predominantly a mix of mid to 

high-rise office and apartment buildings with first 

floor commercial uses. The sub-area identified in Figure 

5.2 has an on-street parking supply of 15 spaces, as 

well as parking garages and underground parking. 

The blocks between Pike and Pine Streets have the 

highest portion of retail uses in the area in addition 

to a number of offices and condominium buildings, 

could be served by around 100 pick-up and drop-off 

spaces total. The blocks further south on Spring Street 

would require less dedicated pick-up spaces as they 

are mainly office buildings and hotels and include less 

retail space. Should surface parking lots be developed 

Land Use
PU/DO spaces 

needed

Retail Stores/

Retail Center

Restaurant

Post Office

Bank

Office Building

Hotel

Land uses not served by 

pick-up/drop-off (i.e. automotive 

services, warehousing)

Surface parking

4

1

1

3

1

Vacant

Open Space

Apartment/Condo 2

1

While many buildings are mixed-use (residential, 

commercial, and hotels), land use is identified by the 

parcel’s present use classification. 

Parcel data source: King County GIS Center
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34 Sub-area boundaries are from Pine to Spring and Alaskan Way to 7th Avenue.
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47 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

Spatial Drop-Off Model

35 Sub-area is bound by NW Market Street to the north, 20th Avenue NW to the east, and Shilshole Avenue to the southwest in the Ballard neighborhood of Seattle.

5
Ballard

further reduced. Shared mobility options do not 

adequately serve industrial and warehousing land uses 

and therefore were not included in the analysis.

Based on the average peak period parking demand 

ratio associated with each of the land uses in Figure 

5.3, the total parking supply required in this area is 

approximately 4,800 spaces, assuming no shared 

parking. However, the number of pick-up and drop-off 

spaces required for this area is around 75.

Figure 5.4: Total pick-up and drop-off spaces needed, Ballard Neighborhood Sub-Area 35

This sub-area of Ballard is a main commercial area and 

is surrounded by industrial uses adjacent to Salmon 

Bay and residential areas to the north and east. At this 

scale, examining the necessary curb space for shared 

pick-up and drop-off space on each block provides an 

understanding of the potential to eliminate a portion 

of the on- and off-street parking supply. As this is an 

area where people may walk to multiple destinations 

once they arrive to the neighborhood, the number 

of pick-up and drop-off spaces needed may be even 

Land Use
PU/DO spaces 

needed
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Apartment

Gym

Office

Hotel

Land uses not served by 

pick-up/drop-off (i.e. automotive 

services, warehousing)

Surface parking

1

1

1

2

2

1

While many buildings are mixed-use (residential, commercial, 

and hotels), land use is identified by the parcel’s present use 

classification. Parcel data source: King County GIS Center
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Bellevue

The pick-up/ drop-off space estimation for Bellevue was 

determined using the same methodology as the other 

geographies. However, since TNC use is less prevalent 

in suburban jurisdictions and there is higher auto-

dependence, the estimation of spaces needed could be 

made more conservative in further analyses. This may be 

achieved by decreasing the assumed number of arrivals by 

shared modes per hour. 

Figure 5.5 Total pick-up and drop-off spaces needed, Bellevue Sub-Area36
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This area of Bellevue is composed of a mix of land uses 

including shopping malls, mid-size office buildings, 

single-family homes, and apartments. A large amount 

of surface parking exists, especially near the shopping 

mall and retail centers or strip malls. Bellevue Square 

Mall alone has a parking lot with more than 1,000 

spaces. Based on average parking supply ratios for 

each land use, the parking supply in this area is 

approximately 28,000 spaces while the required pick-

up/ drop-off spaces is around 290.

NE 12TH STREETNE 12TH STREET

Land Use
PU/DO spaces 

needed

Retail Center/

Strip Mall

Restaurant

Post Office, 

Library

Bank

Office Building

Hotel

Land uses not served by 

pick-up/drop-off (i.e. automotive 

services, warehousing)

Surface parking

4

1

1

1

2

1

Shopping Mall/

Box Store

Single-Family 

Home

Medical Office

Vacant Open Space

Apartment 1

5

1

1

While many buildings are mixed-use (residential, commercial, and hotels), 

land use is identified by the parcel’s present use classification. 

Parcel data source: King County GIS Center

4848

9090

6262

4242

4545

NE 2ND STREETNE 2ND STREET

1
0
0

T
H

 A
V

E
N

U
E
 N

E
1

0
0

T
H

 A
V

E
N

U
E
 N

E

1
2
T
H

 A
V

E
N

U
E
 N

E
1

2
T
H

 A
V

E
N

U
E
 N

E

36 Sub-area is bound by NE 12th Street to the north, 12th Avenue NE to the east, NE 2nd Street to the South, and 200th Avenue NE to the west in the city of Bellevue.
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Spatial Drop-Off Model 5
While this model does not suggest ridesource or 

taxi pick-up and drop-off spaces will replace the 

parking supply, it does assume that trips generated 

by each land use are fulfilled by ridesource or ridesplit 

services that do not require vehicle storage on-site. 

This methodology estimates the size of pick-up and 

drop-off space needed. The model could be made 

more conservative by adjusting the number of trips 

assumed to be arriving by taxi, ridesource or ridesplit 

vehicles. This could be accomplished by comparing 

available data from TNC trips on origin and 

destinations to current mode split in the study area. 

Another approach could include identifying land-use 

types most often serviced by TNCs and planning for 

pick-up and drop-off spaces on those blocks.

Weaknesses of the model include that only one land 

use is assumed for each building and an average 

square footage is used. If this model were to be used 

in an area to determine curb space requirements, 

specific building size and mixed-uses would need to 

be incorporated, as well as space used for bus stops 

or other curb space uses.

An important assumption of this model is that trips 

are assumed to arrive at a constant rate throughout 

the hour, however this is not likely for every land use.  

For example, an elementary school may experience 

a sudden peak in trip arrivals between 8:00 and 8:30 

am, which could result in queuing and potential 

traffic congestion. To further improve this model for 

a specific land use or geography, a queuing model 

would account for more uneven arrival rates.37 

5.5 Lessons Learned

The assumption of how long it takes for an arrival 

and departure to occur might be reviewed and given 

a more conservative margin, or perhaps a range, for 

suburban environments to show sensitivity for the 

different land uses and density.

As curb space is limited to the width of a block, 

congestion issues may occur along high demand 

blocks or corridors, creating latent demand in which 

the rider travels to a different area when they are not 

able to conveniently access the block. Latent demand 

is experienced today along retail/commercial corridors 

when incoming drivers are not able to locate a 

parking space, ultimately leading them to leave the 

area altogether. Although latent demand is difficult—

if not impossible—to calculate, it can be prevented or 

alleviated by pursuing infrastructure investments or 

policies that improve the circulation and traffic flow 

of curb space.   

Another possible outcome of shifting travel patterns 

toward shared mobility and away from individual car 

storage is capturing the latent demand of additional 

patrons who are not currently able to access these 

services. Latent demand could come from patrons 

who are physically constrained, have limited access 

to transportation services, or not able to locate a 

parking space during peak demand periods. It is 

possible that the demand for these curb spaces could 

be even greater than the numbers estimated above 

due to the latent demand associated with these users.  

37 Methodology to set up a spreadsheet using queuing theory: “Queuing Theory Cookbook.” Samuel L. Baker, 2006. http://web.ist.utl.pt/mcasquilho/acad/or/queue/SBakerQCookbook.pdf
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There is great potential to reduce the amount of 

right-of-way space required per trip if people do 

not drive their own vehicle.  The reduction in vehicle 

storage provides an opportunity to utilize urban 

spaces for more productive uses that serve more 

people.

Results of this analysis can be utilized for decision-

making related to optimizing the public right-

of-way and integrating shared mobility into the 

transportation system. For example, the reallocation 

of curb space to accommodate pick-up and drop-off 

needs balanced with bus zones. 

The model identifies the potential for drop-off spaces 

for various land-use types and the need to investigate 

this in more detail on a neighborhood level or as part 

of future sub-area plans, such as One Center City. 

Careful planning and mitigation of potential conflicts 

between pick-up and drop-off space and transit and 

bike infrastructure is critical.

Replacing parking spaces with pick-up/drop-off 

spaces will have major implications on zoning, 

parking requirements, park-and-ride facilities, and 

other uses. SDOT and other municipalities in King 

County should consider developing a network of TNC 

and taxi/for-hire pick up/drop off “stations”.

This analysis provides the first steps to consider the 

transformation of current park-and-rides or surface 

parking lots to shared mobility hubs. Placing many 

mobility options in one place with further integration 

between modes is the first steps toward a true MaaS 

system. The Mobility as a Service (MaaS) model is 

particularly conducive to shared mobility services 

and reducing the need for car storage facilities in 

urban areas, as it eliminates the need for personal 

vehicle ownership and encourages the use of transit, 

carsharing, and ridesourcing services instead. SDOT 

and Metro should consider adopting policies which 

encourage the adoption of the MaaS model to reduce 

the need for excess parking and decrease congestion 

associated with SOVs.  

5.6 Policy Implications

By definition, these loading zones take much less 

physical space than parking for the same trips. 

However, the increase in pick-up/drop-off activity 

puts increasing pressure on curb space which already 

accommodates many other uses, such as bus stops, 

dedicated space for emergency vehicles, loading 

zones, and public plazas. Therefore, at places with 

high peak activity levels, specific measures for off-

street loading and unloading become necessary to 

prevent degradation of roadway throughput.

As parking supply and demand data for each of 

these sub-areas was not provided, a comparison 

of space dedicated for parking versus non-parking 

uses for each land use is based on average peak 

period parking demand ratios provided by ITE. To 

complete an adequate parking analysis for individual 

sites or areas, a more in-depth evaluation of specific 

parking utilization patterns, land use distribution, and 

parking demand ratios, would need to be completed. 

Replacing parking facilities with pick-up/ drop-off 

spaces would be a next step for this analysis and 

should be performed on a site-specific basis.  
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The transit analysis model identifies potential King 

County Metro bus trips that may be better served, at 

a comparable cost, using shared mobility services. The 

model’s intent is not to prescribe the replacement of bus 

service with shared mobility or recommend a specific 

solution.  Rather, it identifies low-ridership bus runs, or 

trips, that may be better served by a dynamically-routed 

(ridesource or microtransit) transportation solution in 

comparison to Metro’s primary option of fixed route 

service utilizing a 40-foot or 60-foot bus.

The analysis evaluates ridership data from all Metro local, 

non-express bus runs.  The data is broken down by each 

bus run, or trip, and the model identifies specific low-

productivity runs where there is a cost-neutral or a cost 

savings if Metro paid for a ridesource trip for each current 

customer. The rationale for this model is that dynamically-

routed transit would be preferred from a customer point 

of view and be a cost-neutral or more cost-effective transit 

solution for Metro. The output of this analysis includes 

which runs of specific routes at what times may be good 

candidates for a dynamically routed service. 

6.1 Model Logic

Transit Analysis

38 Service file provided by Metro reports on Spring 2016 data. The table contains data on all service and deadhead trips Metro operates and subcontracts to others.  The data is pulled from 

scheduled service data.

6

The analysis utilizes King County Metro data38 and 

identifies bus runs with headways over 15 minutes with 

less than six boardings per mile which operate during 

low congestion time periods. Headways over 15 minutes 

were considered ‘low productivity’ runs, defined as a 

circumstance where Metro provides these services based 

on service coverage mandates.  All transit agencies include 

these runs in their system as they are an important part of 

the network to ensure system connections remain intact.  

However, these “low productivity” runs could potentially 

be supplemented or replaced by point-to-point mobility 

options or microtransit. This analysis assumes that the 

customer’s fare would remain equal to a transit fare if the 

trip was alternatively provided by ridesource, ridesplit, or 

microtransit.

51

6.2 Methodology and Assumptions

COST
EFFECTIVE

HEADWAY

RIDERSHIP
IN-VEHICLE
TIME

COST

USER

APPEAL

HEADWAY

IN-VEHICLE

TIME

LOW RIDERSHIP BUS IN OFF-PEAK HOURS

ON-DEMAND/MICROTRANSIT SERVICE IN OFF-PEAK HOURS

Icons created by Matt Berggren from the Noun Project

Figure 6.1: Qualities of off-peak buses versus on-demand/microtransit 

Metro Route #48. Source: King County Metro

Icons created by Matt Berggren from the Noun Project
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Step 1: Identify costs for providing 

dynamically-routed transportation services

The first step in the process was to identify a formula 

that provides accurate costs of offering dynamically-

routed transportation services.  Working under 

the advisement of Metro, the analysis utilized Uber 

ridesource (1 passenger) costs for this formula.39 These 

costs were used because Uber’s ridesource service was 

available throughout Metro’s service area and it was 

determined the best basis to identify an opportunity 

cost for providing service.  While other forms of 

microtransit and ridesplit services may have less-

expensive price points, they were limited in availability 

at the time of this analysis.

The calculation is based on Uber’s costs from Summer, 

2016 and includes the following inputs: 
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TNC costs

Base fare ($/trip) 3.30 

Mileage fee ($/mile) 1.37 

Time fee ($/hour) 13.20 

Assumed travel speed 15 MPH

Table 6.1: TNC Costs

Trip costs were calculated from these inputs with 

the addition of data for average trip length, which is 

determined in Step 5 of the analysis. 

Step 2:  Acquire data from Metro to 

identify “low productivity” runs

Data sources from Metro were acquired with the intent 

of identifying bus runs that had low ridership.  

Data Description

Trip ID Bus run or unique trip of a Metro bus route

Route Bus Route

Direction of trip Direction the bus is travelling (inbound/outbound)

Period Time period when the observed trip operates

Observations Amount of data observations for the data set

Bus distance Distance the bus travels on the particular trip

Average Trip Length/Trip Average trip length per customer derived from Orca Card data

Average boarding Average boardings per trip.

Table 6.2: Data Elements

Step 3:  Eliminate express routes 

and low observation data

The next step was to eliminate express routes and 

bus runs with low data observations.  Express routes 

were eliminated since, by design, the express routes 

carry passengers for long distances and have different 

measures for productivity; therefore, the cost per 

passenger mile calculation is not comparable.  Low 

data observations, those runs that had four or less 

observed data inputs, were eliminated because of the 

limited sample size.  

Step 4:  Calculate boardings per mile

To calculate average boardings per mile from the 

refined data set, the average number of boardings is 

divided by the bus trip distance:

Boardings per mile= average boardings / bus distance

Step 5:  Calculate passenger miles traveled

To identify all the passenger miles served, the 

following calculation was used:  

Passenger miles traveled= average boardings x average 

trip length

The result identifies the length of all passenger trips 

for one bus trip and combines it into one number.

Step 6:  Calculate the cost to Metro for each trip

This step calculates the cost to Metro for providing 

each trip.  Metro provided a per mile cost of $12/mile 

which was multiplied by the bus distance for the trip.

Trip cost= Cost per mile x bus distance

39 Uber prices for this analyses were taken from a 

day in Summer, 2016. Prices shift often which is 

not reflected in this analysis.AB 5370 
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Step 7:  Calculate Metro cost per passenger mile

To compare the cost of providing a bus trip to the cost 

of moving these customers on a ridesource trip, the 

following calculation was used to identify Metro’s cost 

per passenger mile: 

Cost per passenger mile= Metro cost of trip per 

passenger / Passenger miles traveled

This result can be compared with the cost of ridesource 

(in step 8).

Step 8:  Calculate the cost of providing 

all passenger trips through TNCs

Step 8 analyzed the cost to provide a ridesource trip 

for all customers on the bus run for the distance that 

each customer travels.  The cost of the ridesource trip 

is calculated using factors of (1) base fare ($3.30/trip) 

combined with a mileage fee ($1.37/mile) and a time 

fee ($13.20/hour) based on the average trip length 

multiplied by average vehicle speed.  

Cost to Metro to provide TNC trips 

= Average boardings x cost of ridesource

This determines the cost of purchasing a ridesource trip 

for all passengers on each trip.

Transit Analysis 6

Step 9:  Calculate bus runs that would be cost-

neutral or cost-effective if provided by TNC

The final step of this analysis is to calculate the 

difference between Metro’s cost per passenger and 

cost of providing all passenger trips through TNCs. 

This will determine if the trip cost would be equal to or 

lower, should the trip be provided through ridesource 

trips.  

Cost differential= Metro’s cost of trip – cost to provide 

trips through TNC

Positive results identify savings to Metro by trip if 

Metro stopped running the bus trip and bought every 

customer a TNC trip.

Passengers board a bus. Source: King County Metro
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6.3 Results

An analysis of the productivity of Metro’s non-express 

bus service (around 8,600 trips) shows that 5% of 

runs and 4% of service miles would be cheaper to 

the agency if provided by TNC (Figure 6.2). As Figure 

6.3 shows, around one-quarter of these trips occur 

between 5:00 am to 9:00 am and one-third occur from 

10:00 pm to 5:00 am. Based on the average trip length, 

the costs to King County Metro for these services are 
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Figure 6.2: Cost differential by number of runs for Metro (non-express) bus trips 
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5% of runs & 4% of revenue miles

approximately $8.65/rider.  This analysis is a starting 

point for potential partnerships with shared mobility 

services to continue providing consistent service during 

low-ridership periods at a lower cost. Results of this 

analysis can be utilized for decision-making regarding 

future planning efforts related to integrating shared 

mobility into the transportation system.
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Figure 6.3: Distribution of trips by Metro service period 

The results of this analysis include all routes and trips sorted by cost differential of providing the trips 

through ridesource compared to fixed bus route service.
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Table 6.3 and Figure 6.2 identify the top five routes 

with the highest number of runs which have been 

identified as providing potential savings to Metro.

Transit Analysis

Route Number of Runs

Route 236 - Woodinville P&R to Kirkland TC 30

Route 204 - South Mercer Island to Mercer Island P&R 23

Route 36 - Othello Station to Beacon Hill to Downtown Seattle 20

Route 248 - Avondale to Redmond TC to Kirkland TC 18

Route 22 - Arbor Heights to Westwood Village to Alaska Junction 17

Table 6.3: Number of runs for the top five potential cost saving routes 

Seattle

BellevueBellevue Sammamish

KentKent

Maple  ValleyMaple  Valley

ShorelineShoreline

King County

King County Study Areas

TRANSIT ANALYSIS

Top five routes with the 

highest number of runs, 

which have been 

identified as providing 

potential savings to Metro 

if provided by TNC.

All Metro Bus Routes

22

36

204

236

248

South

Mercer 

Island

South

Mercer 

Island

KirklandKirkland

Figure 6.4: Top five routes with highest number of runs which have been identified as providing 

potential cost savings to Metro if provided by TNC

Route 236 Woodinville Park and Ride to 

Kirkland Transit Center has the highest 

total number of runs at 30 (including 

both inbound and outbound trips). 

Each run for each route was observed 

at various times throughout the day. 

For example, consecutive runs of route 

236 were observed at the following 

times: 5:22 am, 5:42 am, 6:13 am, 6:20 

am, 7:13 am, 7:16 am, 8:14 am, 8:17 

am, 9:13 am, 9:16 am, 9:42 am, 10:13 

am, 10:16 am, 10:47 am, 11:12 am, 

11:18 am, 12:13 pm, 12:18 pm, 1:12 pm, 

1:18 pm, 1:42 pm, 3:28 pm, 3:58 pm, 

4:57 pm, 5:54 pm, 6:02 pm, 6:25 pm, 

7:00 pm, 7:02 pm, 7:33 pm. 

Analyzing the number of runs, the 

time of day for each run, and cost 

differential for routes will assist in 

identifying the least cost-effective 

routes and/or periods of bus service.

6
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This analysis does not identify a front-haul, back-

haul relationship for routes that operate in the peak.  

Some runs with low ridership are in service to get the 

bus back to the starting point for peak-period peak-

direction trips that are very productive. 

The major limitation is that many of the low-

productivity routes or segments may be in place for 

coverage reasons or to build new market growth.  It 

may not be advantageous to cut the routes as they 

may reduce the reach of the transit network.

Induced demand was not included in the calculations.  

It is assumed there would be more demand when 

replacing fixed route service with more agile 

service, especially for customers that currently must 

walk to the bus stop.  While there may be limited 

information on the effect of induced demand, further 

investigation will help to further evaluate the trade-

off in which TNCs and microtransit may provide more 

cost-effective mobility over low utilization bus lines.

6.4 Lessons Learned

The model’s intent is not to prescribe the replacement 

of bus service with shared mobility or recommend a 

specific solution.  Rather, it identifies low-ridership 

bus runs, or trips, that may be better served by 

a dynamically-routed (ridesource or microtransit) 

transportation solution other than a 40-foot or 60-

foot bus.

This analysis is intended to be a starting point for 

discussion on where fixed-route bus service could be 

replaced by more agile, lower capacity, microtransit 

or shared mobility.  It is not necessarily intended to 

recommend routes that should be converted to a 

partnership with ridesource services.  Further analysis 

on the corridor is required as well as outreach to 

ensure there are no unintended consequences.

The analysis could also be utilized to combat opinions 

that transit should be replaced by ridesource.  95% of 

Metro’s service would be more expensive to operate if 

it was outsourced to or replaced by ridesource. 

Additional investigation is recommended with Metro 

Service Planning prior to considering any adjustments 

in service.  This is because many of the trips identified 

in the analysis may include either (1) newer trips that 

are under a trial period to grow ridership; these trips 

are commonly the first or the last trip; and/or (2) 

trips that are run for coverage reasons according to 

Metro’s service standards. Next steps would include 

comparing these routes to Metro’s Service Guidelines 

Analysis.

Ways to seamlessly integrate fare payment for transit 

and shared mobility for this concept is necessary and 

would be a first step towards an important aspect of 

MaaS. 

Any change in service could affect Title VI 

implications, especially if vehicles are not ADA 

compliant.  Coordination with the FTA is paramount 

prior to establishing any replacement of fixed-route 

operations.  

6.5 Policy Implications
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The Shared Mobility Benefits Calculator, created by the 

Shared Use Mobility Center (SUMC), explores the benefits 

of transit, car share, bike share, and ridesource. The tool 

allows the user to select a target vehicle reduction and 

a mix of shared modes. The results identify decreases 

in VMT, GHG emissions, and savings of personal vehicle 

transportation costs. Results of this analysis can be 

utilized for decision-making regarding future planning 

efforts related to making shared mobility equitable to all, 

integrating shared mobility into the local and regional 

transportation system and optimizing the right-of-way.

The Shared Mobility Benefits Calculator was run through 

SUMC’s web toolkit, available at http://calculator.

sharedusemobilitycenter.org/#/ utilizing the results of the 

Economic Model for key inputs on vehicle reduction.

7.1 Model Logic

Shared Mobility Supply 7

The model estimates vehicle ownership based on data 

provided by the U.S. Census 2014 American Community 

Survey (ACS). Data variables from the 2014 ACS include 

the journey to work patterns and total workers, which 

is used to calculate density. Then, the model utilizes 

statistical techniques to produce metrics based on the 

census and other data, including bike share and car 

share locations and usage information. Tests by the 

SUMC proved this model to be accurate based on a set 

of variable coefficient values. The table below shows the 

coefficient values used to model increases or decreases to 

car ownership:

57

7.2 Methodology and Assumptions

Origin 

neighborhood
Population density

Car share 11.27 fewer cars per car share vehicle

Carpool/

Ridesource
0.2 fewer cars per carpool user

Vanpool 0.26 fewer cars per vanpoool user

Bikesharing 0.16 fewer cars per bike shared bike

Transit commuters
0.22 fewer cars per new transit 

commuter

Working 

Population
1.31 cars added per person

Table 7.1:  Variable Coefficient Values used in SUMC Shared Mobility 

Benefits Calculator

ReachNow car share vehicles. Source: Seattle Department of Transportation
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Table 7.4 presents the total current vehicles, potential 

vehicle reduction, and additional units needed per 

mode as calculated by the SUMC model for the City of 

Seattle.  In addition, these results were applied to the 

other study areas based on the ratio of total vehicles 

as compared to Seattle.  The results show that transit 

commuters and ridesource/carpool must increase by 

the greatest number, followed by car share and bike 

share respectively. 

In Seattle, to support a reduction of the personal 

vehicle fleet by around 110,000 (27% of total vehicles), 

an additional 36,000 transit commuters, 9,000 

car share vehicles, 6,600 shared bikes, and 17,500 

ridesource users or carpoolers is necessary

As this methodology does not account for number 

of units available and usage data, journey-to-work 

data, or total workers, the results appear unrealistic 

for some geographies. For example, adding 22,262 

shared bikes in King County will be unrealistic anytime 

in the near future. Apart from the fact that Pronto 

bike share’s program ended in March 2017, bike share 

systems in cities such as New York and Chicago only 

have 7,500 and 6,000 bikes, respectively.42

7.3 Results by GeographyThis model contends that public transit (including 

vanpool and transit commuters) and car share are 

the two most effective variables in reducing vehicle 

ownership. The model’s car share coefficient depicts 

round-trip car share vehicles rather than one-way car 

share vehicles as one-way car share is still relatively 

new and not as geographically widespread.

This exercise uses the inputs of scenario 4 of the 

Economic Model, a 27% reduction in total vehicles, 

and applies it to the calculator for the City of Seattle 

(the only geography in the region available on the 

calculator). As scenario 4 is the only scenario that 

includes transit, ridesource, ridesplit, and carshare, 

the SUMC model is utilized as an additional method to 

calculate how a 27% reduction of vehicles could occur 

with a range of transportation options. These numbers 

represent what the total size of such carsharing or 

bikesharing fleets might look like to achieve the same 

reduction of 27% based on existing factors.  That is, 

the economic model defines the bounds of vehicles 

that would be reduced due to the systems described 

above, and the factors describe the equivalent size 

of the system that would support that reduction. 

The results show the count of additional units per 

mode needed for Seattle, such as number of car share 

vehicles, transit commuters, or shared bikes.

The outputs of the Shared Mobility Benefits Calculator 

were applied to the report’s study areas. As neither 

King County nor other neighborhoods and cities in the 

region are currently available through the calculator, 

the results for the city of Seattle were applied to 

the study areas based on the difference in total 

vehicles available in each area as compared to Seattle. 

Therefore, this exercise assumes the same proportion 

of additional units needed in Seattle are also necessary 

in the other geographies to support a 27% reduction of 

vehicles. To more accurately calculate these numbers, 

additional data for each geography is necessary.
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City of Seattle Current Units

Transit commuters 71,117

Car share vehicles 1,391

Shared bikes 500

Ridesourcers/carpoolers 29,571

Table 7.2: Existing number of current units by transportation 

mode in Seattle41

41 This analysis took place before Pronto Bike Share ceased operations.

42 Divvy and Citibike information available at: https://www.divvybikes.com/about and https://www.citibikenyc.com/system-data/operating-reportsAB 5370 
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Current
27% Vehicle 

Reduction
Additional units needed per mode to reach reduction

Geographic area Total 

Vehicles

Total Vehicles 

Reduced

Transit 

commuters

Car share 

vehicles
Shared bikes

Ridesourcers/ 

carpoolers

Seattle 406,156 110,595 35,785 9,055 6,615 17,534

King County 1,366,859 372,192 120,429 30,473 22,262  59,008

Ballard 15,613 4,251 1,376 348 254 674

U-District 10,125 2,757 892 226 165 437

Columbia City 7,915 2,155 697 176 729 342

Downtown Seattle 29,358 7,994 2,587 655 478 1,267

Sammamish 33,927 9,238 888 225 164 435

Shoreline 37,811 10,296 990 250 183 485

Bellevue 89,942 24,491 2,355 596 435 1,154

Maple Valley 17,079 4,651 447 113 3 219

Kent 76,395 20,802 2,000 506 370 980

Shared Mobility Supply 7
Table 7.3: Additional units needed to reduce total vehicles by 27%

, 

VEHICLES IN 

SEATTLE

+35,785 TRANSIT 

COMMUTERS

+17,534 RIDESHARERS

& CARPOOLERS

+9,055 CAR SHARE

VEHICLES+6,615 

SHARED BIKES

VEHICLES IN 

SEATTLE

TOTAL

VEHICLES 

27%406,156 -110,595

Figure 7.1: Additional units needed to reduce total vehicles by 27% in Seattle
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Table 7.4: The resulting benefits to air quality and transportation 

costs from reducing the total car in Seattle

City of Seattle Current Units

Reduction in miles 

traveled by personal 

vehicles

1,116,463,100

Reduction in metric 

tons of GHG emissions 

related to personal 

vehicle ownership

400,300

Reduction in personal 

vehicle transportation 

costs

$393,955,000

The SUMC calculator serves as a method to estimate 

the size of the shared mobility system that would 

achieve a reduction in personal vehicles. While the 

economic model considers a menu of shared mobility 

options that could replace the use of a personal 

vehicle, the SUMC calculator quantifies the number of 

transit commuters, car share vehicles, and ridesource 

users to support the same reduction.

The calculator offers the option to analyze shared 

mobility benefits in around 30 cities, including 

Seattle. In this exercise, applying the Seattle results to 

King County, neighborhoods, and other jurisdictions 

only provides a precursory understanding of the 

potential distribution of shared mobility services 

in the region.  Further analyses must include the 

number of existing units (car share vehicles, transit 

commuters, etc.), usage data, and journey-to-work 

data in each study area to provide a complete 

analysis.

6.4 Lessons Learned

Metro vanpool vehicle. Source: King County Metro
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A study completed in Stockholm43 found that automated 

transportation technology can solve mobility demands by 

reducing the need for personal vehicles and enable cities 

to become more sustainable, reduce traffic congestion, 

and increase road safety. 

The study identified the capacity of a reduced number 

of vehicles to move more people with ridesourcing. The 

study is based on the premise that self-driving vehicles, 

named Shared Automated Vehicles (SAVs), would provide 

services similar to those of existing ridesource services and 

for-hire taxis and replace all private SOV commuter trips. 

A SAV-based transportation network could result in every 

personal vehicle commuter trip being accommodated 

while utilizing no more than approximately 10% of 

current vehicles and parking spaces. The study explains 

that while transit trips are not included in the analysis, 

the model can be used to identify benefits that a SAV-

based transportation network could have in conjunction 

with an efficient public transportation and increases to 

cycling and walking. For example, SAVs could connect to 

shared mobility hubs on land previously used as parking 

lots to provide first-mile or last-mile transportation 

options. Other studies on the benefits of AVs support 

these findings for improving societal, economic, and 

environmental sustainability.44  

8.1 Model Logic

Stockholm Study

43 Rigole, Pierre-Jean. Study of a Shared Automated Vehicles Based Mobility Solution in Stockholm (2014). Kungliga Tekniska Högskolan, Royal Institute of Technology. Available at:  http://

kth.diva-portal.org/smash/get/diva2:746893/FULLTEXT01.pdf

44 Other works that have contributed to this subject include “Operations of a Shared Autonomous Fleet for the Austin, Texas Market,” by Fagnant and Kockelman (2015), as well as 

“Autonomous taxis could greatly reduce greenhouse-gas emissions of US light-duty vehicles,” by Greenblatt and Saxena (2015).

8

61

Stockholm. Source: Ian Insch via Flickr
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Step 1:  Establish the road network 

and road network characteristics

The road network used in the model linked together 

a series of nodes and zones that were used in the 

analysis of travel time of ridesource simulations. In 

addition, traffic modeling software evaluated trip 

demand utilizing real traffic conditions in Stockholm. 

The traveling patterns of Stockholm County residents 

were used in the trip demand model to display vehicle 

travel from work to home during a typical weekday. 

Step 2:  Model SAV scenarios on road network

The next step was to model scenarios of a SAV-based 

system, including trips completed with or without 

ridesourcing. To simulate SAV trip scheduling to include 

ridesourcing, carsharing, and empty vehicle routing, an 

additional model was created. This model relied on the 

road network and assumptions of traffic congestion 

and driving speed.

8.2 Methodology and Assumptions

The study utilized scenarios to explore outcomes that 

a SAV-based transportation system could have for the 

City of Stockholm. Evaluation factors included number 

of vehicles needed to provide service, total vehicle 

miles travelled (VMT), and energy usage or vehicles 

parked within the city. The study found Stockholm 

to be a suitable city for SAV implementation based 

on its traffic density and traffic data availability. The 

model targeted an end date of 2030 to ensure relevant 

existing data could be used to reasonably project 

traffic in 2030 Stockholm. There are two main facets of 

this model; 1) to determine how varying input factors 

(wait time and travel time passengers will tolerate), 

impact outputs (total travel time, number of vehicles 

needed in fleet, and VMT) and 2) the environmental 

impacts of each scenario comparing fleet vehicles using 

internal-combustion engines or electric motors. 
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Figure 8.1 – Typical time definition for trip with no ridesourcing45

Figure 8.2- Typical time definition for trip with ridesourcing46

45 46 Modified from Rigole, Pierre-Jean. Study of a Shared Automated Vehicles Based Mobility Solution in Stockholm (2014). Kungliga Tekniska Högskolan, Royal Institute of 

Technology. Available at: http://kth.diva-portal.org/smash/get/diva2:746893/FULLTEXT01.pdf
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Under step 2, rules for ridesourcing were established for 

the ridesourcing schemes:

1. Passengers are dropped-off in the same order as 

they were picked-up

2. The route taken is the one with the shortest drive 

time

3. When multiple concurrent passenger pick-ups are 

possible, SAVs will choose the users with the closest 

start time

4. The time needed for passenger exit is assumed 

shorter than passenger entry upon pick-up

Step 3:  Add parameters to SAV scenarios

In the next step, the study based ridesourcing in a SAV-

based system on the following parameters:

1. Maximum number of passengers in vehicle -  The 

SAV fleet is assumed to consist of a single type 

of vehicle with approximately 4 seat capacity for 

passengers.

2. Start time – The earliest time for a passenger to start 

the trip.

3. Start time window – The range of time measured 

from the start time within which a passenger is 

accepting a trip. 

4. Load time – The time given to the passenger to enter 

the SAV. 

5. Unload time - The length of time given to the 

passenger to exit the vehicle upon arriving at the 

destination.

6. Relative increase in travel time – The increase in 

travel time relative to the travel time assuming 

no detour that a passenger is ready to accept. 

The increase in travel time is required to allow for 

picking-up additional passengers in the ridesourcing 

scheme. 

7. Intra-zone travel time – The amount of time 

taken to pick-up passengers within the same trip 

origin zones

Step 4:  Create Optimization Algorithm

Next, an algorithm was established for determining 

optimized routing methods for SAV ridesourcing based on 

the above parameters. Three ride-sharing schemes were 

then used to evaluate trips based on the following trip 

itineraries:

1. Same origin and destination

2. Same origin and different destinati

3. Different origin and same destination

The study found that SAV fleet size is dependent on the 

vehicles needed for trip demand in each of the above 

schemes as well as the expected quality of service 

(passenger wait time).

Step 5: Outline Performance Indicators

The model delineated key indicators for SAV fleet 

performance and environmental impact. They are as 

follows: 

Stockholm Study 8

Indicator Sub-indicator

SAV fleet # of SAVs

Mileage Total

Average per SAV/private car

Average per passenger

Travel time Total for the fleet

Average increase in travel time

Average per SAV/private car

Average per passenger

Start time window Average use per passenger

Parking time # parked SAV

Total parking time

Average parking timer per SAV/

private car

Ride-sharing Average of passengers per SAV

Table 8.1: SAV Fleet Performance Indicators

Indicator Sub-indicator

Emissions
GWP

100
 (global warming potential 

over 100 years)

Energy Energy (fuel/electricity)

Table 8.2: Environmental Impact Indicators
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(ridesourcing was not included, which increases the 

travel time as the SAV needed to pick up more people). 

Scenarios 3 and 4 had a 30% maximum increase of 

travel time and scenarios 5 and 6 included a 50% 

maximum increase. The cost function for each scenario 

measures the difference between only minimizing 

empty mileage (when cost function K1=1 and K2=0) 

and only minimizing parking time (when cost function 

K2=1 and K1=0).

The baseline case represents the current conditions 

of private single occupancy vehicles accommodating 

all commuter car trips. This model does not include 

transit, walking, or biking commuter trips.  The number 

of person-trips is calculated by doubling the number 

of personal vehicles making home-to-work trips, which 

accounts for work-to-home trips. The model ran the 

scenarios using the baseline case as the controlled 

variable to measure the impacts of the different 

scenarios.

Step 6: Evaluate Scenario Variables

The variables below were used to evaluate each 

scenario: 

1. Maximum increase in travel time – The amount of 

increase in time that a user would be subjected 

to as a result of taking a shared vehicle (multiple 

passenger pickup and drop off).

2. Start time window – The amount of time allocated 

from when a user accepts to start a trip to the time 

of actual trip start.

3. Cost function – This equation evaluates how SAVs 

are dispatched to pick up passengers. The function 

is set to minimize costs and does so by assessing 

amount of time parked between trips and the 

driving distance needed to travel between users. 

Scenarios 1 and 2 were modeled without ridesourcing 

while Scenarios 3 through 6 are modeled to include 

ridesourcing. As shown in Table 8.3, there were 

no increases to travel time in scenarios 1 and 2 
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Indicator 1 2 3 4 5 6

Allowed maximum 

increase in travel 

time

0% 0% 30% 30% 50% 50%

Start time window 

(minutes)
0 0 10 10 15 15

Cost function

K1=0

K2=1

K1=1

K2=0

K1=0

K2=1

K1=1

K2=0

K1=0

K2=1

K1=1

K2=0

Table 8.3: Environmental Impact Indicators

Indicators Unit Baseline

# person-trips (home to work + work to home) Trips 271,868

# vehicles = private cars Vehicles 135,934

Total mileage Kilometers (thousands) 2,606

Average mileage per trip Kilometers 10

Total travel time Hours (thousands) 66

Average travel time per person Hours 0.5

Average travel time per private car Hours 0.5

Total parking time Hours (thousands) 3,196

Average parking time per private car Hours 23.5

Table 8.4: Environmental Impact Indicators

Model Logic

Methodology and Assumptions

Results

Lessons Learned

Policy Implications 

AB 5370 
Exhibit 1 
Page 70



65 KING COUNTY METRO SHARED MOBILITY TECHNICAL REPORT

Stockholm Study 8
8.3 Results

The study’s main findings revealed that SAV-based 

systems can provide door-to-door service while using 

less than 10% of the current number of private cars 

and parking spaces. When comparing SAVs without 

ridesourcing (scenarios 1 and 2) to SAVs with ridesourcing 

schemes (scenarios 3, 4, 5 and 6), the latter provided 

the highest benefit toward reducing congestion and 

environmental impacts due to vehicle traffic in Stockholm. 

Results are presented as ratios to the baseline. Scenario 

2 has the lowest reduction of vehicles, with 8.6% of total 

baseline vehicles accommodating all trips (meaning 91.4% 

of private cars reduced), while scenario 5 has the greatest 

reduction in vehicles as compared to the baseline at 5.4% 

(96.4% of cars reduced). The model demonstrates that 

ridesourcing scenarios offer a reduction in total mileage 

but at the cost of quality of service for users. 

Scenarios modeled to include ridesourcing had both the 

least number of SAVs on the road as well as number 

of SAVs parked when compared with the baseline and 

non-ridesourcing scenarios. For example, the medium 

case scenario (scenario 3) that included ridesourcing 

provided an additional reduction of private vehicles as 

scenarios 1 and 2 of 2.7% and 3.2%, respectively. Utilizing 

the ridesourcing scheme, scenario 3 reduced parking 

requirements by 95% while miles traveled were reduced 

by 11% from the baseline case.

The model reflects the potential of a SAV-based system 

to reduce the number of vehicles and parking time. The 

study asserts that when compared to the baseline, SAVs 

increase vehicle efficiency through servicing multiple users 

simultaneously and maximize driving time on road.

The results of each scenario (below) are ratios compared 

to baseline values.

Indicator 1 2 3 4 5 6

# Vehicles % 8.1% 8.6% 5.4% 6.0% 4.9% 5.3%

Total Mileage % 124.4% 171.6% 88.8% 114.6% 76.0% 96.7%

Total Parking Time % 5.8% 5.5% 3.6% 3.8% 3.3% 3.4%

Total drive time (time 

on the road)
% 120.4% 157.1% 93.5% 113.5% 84.7% 100.8%

Average use of start 

time window relative 

to start time window

% 0.0% 0.0% 59.6% 24.9% 55.6% 29.4%

Average increase in 

travel time
% 0.0% 0.0% 13.1% 13.1% 25.1% 25.1%

Table 8.5. Simulation results by scenario as ratios to baseline
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Environmental sustainability – The study found that 

a SAV-based system can help to reduce congestion and 

environmental impacts, though caution must be used. 

KTH asserts that such an easily accessible, comfortable, 

and lower cost door to door mobility service could 

possibly increase demand and consequently negate 

any positive environmental impacts by making other 

modes less appealing. However, negative impacts 

could be offset by advances in robotic and artificial 

intelligence technology leading to traffic flow increases 

by reducing need for spacing, stops, and accidents 

between vehicles. The study emphasizes that land 

use benefits could be made possible by reducing the 

parking demand in Stockholm as parking lots could be 

freed up for other transportation modes creating an 

increase in walking, cycling, and transit use.

Applications to the Seattle Region

To understand the implications of a reduced personal 

vehicle fleet in Seattle, a 90% reduction was applied 

to each geography, as shown in Table 8.6. This stated, 

the results should be taken with caution as the 

roadway networks are different from Stockholm and 

vary greatly between typology.  Additional analysis 

of traffic, roadway capacity, and parking supply are 

necessary to provide a comparison between this study 

and Seattle.

Figure 8.6: Results of a 90% reduction of vehicles in 

Seattle neighborhoods and King County jurisdictions.

Based on the results of the scenarios that included 

ridesourcing (scenarios 1-3), the study concluded that 

without reaching an adequate ridesourcing threshold 

that SAVs may add to congestion and environmental 

impacts rather than reduce them.  However, the model 

reveals that using SAV fleets powered with electric 

motors rather than internal combustion engines can 

negate any adverse environmental impacts. 

The study addresses how SAVs will impact the triple 

bottom line of sustainability:

Social sustainability – The impact that SAVs would 

have on social sustainability over the private car 

includes increased accessibility to all people regardless 

of driving capability, such as elderly or disabled 

persons. 

Economic sustainability – The study determined that 

SAVs can be an economical solution due to the cost 

of the vehicle being shared across many users with 

no additional costs for drivers/operators. Users who 

would rely upon a SAV-based system for transportation 

mobility would no longer experience the costs of 

owning and operating a vehicle. The study believes that 

these savings will be transferred into the companies 

of the SAV fleet owners/operators.  Additionally, the 

economic cost of constructing parking lots will be 

eliminated as parking demand is reduced. 

0 200k 400k 600k 800k 1m 1.2m 1.4m 1.6m

King County

Seattle

0  20k  40k  60k  80k  100k

Downtown Seattle

Ballard

Columbia City
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Required Vehicles

Total Vehicles

Figure 8.3: Results of a 90% reduction of vehicles in Seattle neighborhoods and King County jurisdictions
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Stockholm Study 8
This study is an early attempt to identify the potential 

positive benefits of a Shared Autonomous Vehicle 

network, with a focus on reduction in vehicles 

and parking spots.  The exploratory nature of the 

modelling exercise provides initial results, but also 

recognizes several its own limitations, including:

1. The study only included internal traffic that represents 

about 60% of all vehicle traffic in Stockholm, leaving a 

large portion of traffic unaccounted for. 

2. The demand is constructed on a survey using several 

calculation steps and assumptions. It states that they 

believe the total amount of traffic to be adequate but 

the detailed traffic flow patterns have not been verified 

and compared to real traffic data. 

3. The study asserts that the simulation is based on a 

simple model that does not include dynamic traffic 

simulation and utilizes simple ridesourcing algorithms. 

To increase accuracy on the impacts of a SAV 

transportation system, an advanced model would be 

required.

The study proposes several areas of future study that 

will impact transportation and cities in the future:

4. Social considerations – Areas surrounding safety and 

legal responsibility in the event of a collision should be 

explored further.

5. Land Use – With a SAV system in place, excess parking 

lots and spaces will release land back into other uses. In 

addition, the current system of building infrastructure 

may change as space needs and travel methods of SAVs 

will operate under a different set of conditions than 

humans do.

6. Research – Further studies on ridesourcing and car 

sharing using more advanced models with greater 

dynamic conditions, SAV-based freight and goods 

delivery transportation systems, and comparing SAV-

based systems between various cities.

Additional limitations include that the study is based 

on the City of Stockholm, which has unique land use 

characteristics.  Results will vary in US urban contexts, 

especially suburban contexts where trip patterns and 

land use characteristics are often distributed to a 

wider range of origin and destination patterns and 

longer commute lengths and times. 

8.3 Lessons Learned

The study model demonstrates that SAV-based 

transportation can effectively and efficiently reduce 

a number of negative transportation, environmental, 

and economic impacts with no or little impact 

to travel time (depending on the different model 

scenarios). The biggest benefit for SAV systems 

from the model were scenarios which included 

ridesourcing, and when coupled with an electric 

motor equipped fleet of SAVs, were the most 

effective combination to decrease traffic congestion, 

parking demand, and energy use and greenhouse gas 

emissions.

This study contains a unique approach that can 

be further refined and/or built on for analysis of 

potential SAV or MaaS systems in the Seattle region. 

The methodology of this study could be combined 

with PSRC data that identifies high TAZ-to-TAZ travel 

to analyze the potential for a future MaaS strategy 

in the region. Finally, this data could be compared to 

Car2Go, Zipcar, ReachNow, Uber Pool, Lyft Line, and 

other shared services to identify relative potential for 

future SAV services in the Seattle Region.

5.6 Policy Implications
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This section is an overview for each geography analyzed 

in this report. It is intended to offer an alternative lens 

to identify results and policy implications from the 

perspective of each typology. These overview summaries 

will provide concise geographic and demographic 

contexts to frame the potential impacts of shared mobility 

as it relates to the various geographies in Seattle and 

King County. Each typology is representative of different 

neighborhoods and suburbs in the region.

The typologies in Seattle include:

• Downtown Seattle (Center City)

• Ballard, Colombia City, and University District: 

representative of city neighborhoods

Typologies of King County include:

• Bellevue and Shoreline: representative of high density 

suburbs

• Kent: representative of regional manufacturing and 

shipping hubs

• Sammamish and Maple Valley: representative of exurban 

communities

Introduction

Typology Appendix 9
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Figure 9.1: Typology study-areas in Seattle and King County
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The potential reduction of personal vehicles through 

shared mobility in Ballard would have significant 

benefits to the available right-of-way and land use in 

the neighborhood.

The future travel demand for Ballard as presented in 

the PSRC Travel Demand Model (Chapter 3) shows a 

remarkable shift in the travel modes of choice. With 

a 25% reduction in auto ownership in 2030 Ballard 

would:

• Significantly decrease the share of SOV daily trips from 

42% to 33%

• Increase transit trip mode share from 3% to 7%

• Increase total daily trips by shared mobility from 1% to 

11%

Ballard

Ballard is a relatively-dense neighborhood of 

approximately 2.1 square miles on the north side 

of Seattle and contains several regional attractions, 

including commercial corridors along Market Street 

and Ballard Avenue.  Ballard is served by a variety 

of King County Metro bus lines and contains an 

entertainment district. It has a population of 22,122 

and contains approximately 10,000 people per square 

mile.  

The economic model (Chapter 2) demonstrates that 

there is a tremendous opportunity to reduce auto-

ownership. Of Ballard’s 15,613 personal vehicles, a 

reduction of approximately 2,000 to 6,000 (15% to 

39%) could occur after substantial shifts to shared 

mobility transportation options. 
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Land Use
PU/DO spaces 

needed

Retail

Restaurant

Apartment

Gym

Office

Hotel

Land uses not served by 

pick-up/drop-off (i.e. automotive 

services, warehousing)

Surface parking

1

1

1

2

2

1

While many buildings are mixed-use (residential, commercial, 

and hotels), land use is identified by the parcel’s present use 

classification. Parcel data source: King County GIS Center
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Figure 9.2: Total pick-up and drop-off spaces needed, Ballard Neighborhood Sub-Area
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This sub-area of Ballard is a main commercial area and 

is surrounded by industrial uses adjacent to Salmon 

Bay and residential areas to the north and east. At 

this scale, examining the necessary curb space on 

each block provides an understanding of the potential 

to eliminate some surface and on-street parking. As 

this is an area where people may walk to multiple 

destinations once they arrive to the neighborhood, the 

number of pick-up and drop-off spaces needed may 

be even further reduced. Shared mobility options do 

not appropriately serve Industrial, warehousing, and 

automobile land uses and therefore were not included 

in the analysis. 

Based on average parking supply ratios for each land use, 

the parking supply in this area is approximately 4,800 

spaces while the required pick-up and drop-off spaces is 

around 75. Ballard’s small area and relatively high density 

would be greatly served by all modes of shared mobility 

and will experience the benefits of these services including 

reductions to congestion and parking requirements.

POLICY IMPLICATIONS

As a dense urban neighborhood with a large commercial 

district, there are many traffic generators in Ballard, and, 

therefore, many potential implications for optimization 

and reutilization of the public ROW.  Primary to these 

implications is the potential for overall decline in the 

demand for car storage (including reductions in car 

ownership and in visitors arriving by SOVs to the 

neighborhood).

As a result, this neighborhood is a key candidate to 

identify new alternatives for parking facilities, especially 

those at surface level.  First, a fresh look at land-

use planning should occur to identify lower parking 

requirements and minimize surface parking lots.  Second, 

identification of infill development to transform these 

pockets of existing surface parking lots to more active 

uses should be studied.  Third, potential for elimination of 

on-street parking spaces should be monitored, especially 

in consideration for potential to implement other uses 

as transit lanes, on-street bike facilities, parklets for 

adjacent businesses, and enhanced pedestrian facilities.  

These actions will require further analysis and can be 

implemented as part of neighborhood and sub-regional 

planning activities.

The next policy implication relates to safety.  As with 

other entertainment districts, there is an opportunity to 

encourage shared mobility options when people become 

impaired due to alcohol consumption.  Additional pilots, 

as previously performed around large events49 and at 

times when drunk-driving activity most often occurs could 

be expanded on a regular basis.

Finally, as potential shifts to shared mobility occur, there is 

a once-in-a-generation opportunity to identify incentives 

to encourage higher-occupancy forms of shared mobility, 

including transit, bikeshare, and microtransit to increased 

optimization of the constrained roadways serving this 

neighborhood.

University District

University District (U-District) is located in Northeastern 

Seattle bounded on the south by the Lake Washington 

canal. U-District has a population of approximately 

31,434 people and a land area of just under 2.5 

square miles giving it a population density of 13,543 

people per square mile. As implied by its name, the 

neighborhood is home to the University of Washington 

campus and, as such, has a large student population. 

Transit connections can be made using Sound Transit’s 

Link light rail system at University Station or one of 

numerous King County Metro bus lines. 

As the economic model (Chapter 2) demonstrates, 

there is considerable opportunity to reduce auto-

ownership in U-District. In U-District there are 10,125 

personal vehicles. The U-District neighborhood would 

see personal vehicles reduced by 2,000 to 4,500 

(17% to 45%) vehicles having significant benefits 

to the available right-of-way and land use in the 

neighborhood.

The future travel demand for U-District as presented 

in the PSRC Travel Demand Model (Chapter 3) shows 

a remarkable shift in the travel modes of choice. With 

a 25% reduction in auto ownership in 2030 U-District 

would:

• Significantly decrease the share of SOV daily trips from 

37% to 26%%

• Increase transit trip mode share from 9% to 16%

• Increase total daily trips by shared mobility from 1% to 

12%

Typology Appendix 9
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Link light rail. The economic model reveals the 

tremendous opportunity to reduce vehicle ownership 

in Columbia City.  There are 7,915 personal vehicles 

in the neighborhood. A shift to shared mobility 

transportation modes would reduce the number of 

personal vehicles by 1,000 to 2,600 (13% to 33%) 

vehicles. This vehicle reduction would have significant 

benefits to the available right-of-way and land use in 

the neighborhood.

The future travel demand for Columbia City as 

presented in the PSRC Travel Demand Model (Chapter 

3) shows a remarkable shift in the travel modes of 

choice. With a 25% reduction in auto ownership in 

2030 Columbia City would:

• Significantly decrease the share of SOV daily trips from 

42% to 34%

• Increase transit trip mode share from 4% to 9%

• Increase total daily trips by shared mobility from 1% to 

11%

Columbia City would be greatly served by all modes 

of shared mobility and will experience the benefits 

of these services including reductions to congestion, 

parking requirements, curb space optimization, car-free 

lifestyle, and others.

POLICY IMPLICATIONS

Columbia City has many shared characteristics of both 

Ballard and U-District.  All of the policy implications, 

with exception to the large event item, should be 

considered for this neighborhood.  Columbia City 

is served directly by the light rail, contains vibrant 

commercial corridors, and can benefit from expanded 

shared mobility.

Columbia City also contains a diverse population from 

both racial and income perspectives.  A special lens 

on equity should be utilized to ensure that everyone 

in this neighborhood has access to shared mobility 

modes.  The City can create incentives for reduced-

fare or more pooling options in this neighborhood 

in order to achieve a balance for the access to these 

services.  In addition, issues as the unbanked, language 

barriers, outreach, and others should be considered in 

identifying equity measures.

U-District’s higher density and student population 

would be greatly served by all modes of shared 

mobility and will experience the benefits of these 

services including reductions to congestion, parking 

requirements, curb space optimization, car-free 

lifestyle, and others.

POLICY IMPLICATIONS

The U-District has many of the same characteristic 

and opportunities as Ballard.  In addition to the policy 

implications identified in the Ballard section of this 

report, including alternatives to parking facilities, 

impaired user safety, and incentives for more HOV 

shared mobility usage, there are additional items to 

consider.

First, the University of Washington Station opened just 

over one year ago.  This station leads to the center of 

the nieghborhood should be utilized as a local hub, 

connection to Center City, SEATAC, and other traffic 

generators along the line. There is an opportunity to 

create a  shared mobility hub at this station to provide 

and encourage easy first and last mile connections. 

Next, the University of Washington hosts major events 

on a regular basis.  These events range from arts and 

culture to large sporting events.  Attendance for these 

events also ranges from the 100’s to over 70,000 for 

football games at Husky Stadium.  Special events 

strategies to nudge attendees to higher capacity 

modes can ease congestion on local streets and reduce 

impacts of these major events.

Finally, there is a large student population that lives 

and commutes to U-District on a daily basis.  The 

City and Metro should work with the University of 

Washington on MaaS solutions to encourage car-free 

travel to and from campus.  There is the potential to 

create intra-campus MaaS networks, as well.

Columbia City

Columbia City is located in Southeastern Seattle and 

has a population of 12,531 people.  The neighborhood 

has a land area of 1.6 square miles and a population 

density of 7,783 people per square mile. Columbia city 

is a diverse neighborhood with a historic commercial 

district. The neighborhood is connected by King 

County Metro bus services and Sound Transit’s 
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Downtown Seattle

Downtown Seattle is the central business district of 

Seattle and is centrally located within the city. The 

Downtown Seattle neighborhood has a population 

of 61,633 people, a land area of 3.2 square miles and 

a population density of 19,074 people per square 

mile. Within the neighborhood are many districts for 

government, finance, shopping, nightlife, and culture. 

As the primary location for employment in the Puget 

Sound Region, Downtown Seattle acts as the transit 

hub for the region. This demonstrates the enormous 

potential to reduce personal vehicles in Downtown 

Seattle as determined by the economic model (Chapter 

2). The number of personal vehicles in Downtown 

Seattle is 29,385 and would be reduced by 5,000 to 

13,000 (17% to 45%) vehicles through increased shared 

mobility. This vehicle reduction would have significant 

benefits to the available right-of-way and land use in 

the neighborhood.

The future travel demand for Downtown Seattle as 

presented in the PSRC Travel Demand Model (Chapter 

3) shows a remarkable shift in the travel modes of 

choice. With a 25% reduction in auto ownership in 

2030 Downtown Seattle would:

• Significantly decrease the share of SOV daily trips from 

30% to 18%

• Increase transit trip mode share from 8% to 15%

• Increase total daily trips by shared mobility from 1% to 

14%

Downtown Seattle is predominantly a mix of mid to 

high-rise office and apartment buildings with first 

floor commercial uses. There are at least 15 surface 

parking lots in this area in addition to parking garages 

and underground parking. The blocks between Pike 

and Pine Streets, which have the highest portion 

of retail uses in the area in addition to offices and 

condominium buildings, could be served by around 

100 pick-up and drop-off spaces. The blocks further 
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1

While many buildings are mixed-use (residential, 

commercial, and hotels), land use is identified by the 

parcel’s present use classification. 

Parcel data source: King County GIS Center

105105

6060

3030

4444

3939

PIN
E S

TREET

PIN
E S

TREET

SPRIN
G

 S
TREET

SPRIN
G

 S
TREET

7
T
H

 A
V
E
N

U
E

7
T
H

 A
V
E
N

U
E

A
L
A
S
K
A
N

 W
A
Y

A
L
A
S
K
A
N

 W
A
Y

Figure 9.1: Total pick-up and drop-off spaces needed, Downtown Seattle Sub-Area
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Transit provide transportation services to Bellevue 

transit hub. 

The future travel demand for Bellevue as presented in 

the PSRC Travel Demand Model (Chapter 3) shows a 

remarkable shift in the travel modes of choice. With 

a 25% reduction in auto ownership in 2030 Bellevue 

would:

• Significantly decrease the share of SOV daily trips from 

50% to 30%

• Increase transit trip mode share from 3% to 13%

• Increase total daily trips by shared mobility from 1% to 

12%

The analysis in Bellevue focused on the Eastgate 

Neighborhood, which is located on the south side of 

Bellevue.  Bisected by I-90, this area includes a regional 

shopping center and express transit connection via 

a major park-n-ride, but is largely surrounded by a 

disjointed street network.  It comprises of a mix of 

land uses including shopping malls, mid-size office 

buildings, single-family homes, and apartments. A 

large amount of surface parking exists, especially near 

the shopping mall and retail centers or strip malls.

Surface parking dominates much of the landscape in 

Eastgate.  For instance, Bellevue Square Mall alone 

has a parking lot with more than 1,000 spaces. The 

spatial analysis shows that with an estimated 384 trips 

per hour, arrivals and departures to the mall could be 

accommodated by 5 pick-up and drop-off spaces. 

south on Spring Street would require less dedicated 

pick-up spaces as they are mainly office buildings and 

hotels. Should surface parking lots be developed into 

more productive uses, the number of required shared 

mobility loading spaces would need to be re-analyzed 

with the subsequent increased trips to the area.

Based on average parking supply ratios for each land 

use, the parking supply in this area is approximately 

42,000 spaces while the required pick-up and drop-

off spaces is around 280. All modes of shared 

mobility would have a tremendous positive impact on 

Downtown Seattle. It would experience the benefits 

of these services through reductions to congestion, 

decreased parking requirements, curb space 

optimization, car-free lifestyle, and others.

POLICY IMPLICATIONS

Downtown Seattle mobility is already a model for U.S. 

cities.  The Commute Trip Reduction Program already 

sets targets for non-SOV commute modes and provides 

incentives for transit and alternate modes.  In addition, 

One Center City, a holistic 20-year transportation plan 

has begun initial stages and will be critical to identify 

how people will connect and move through this growing 

employment and population center.  Policy considerations, 

including those discussed in other neighborhoods 

regarding ROW, land-use, safety, major event planning, 

equity, and others, is to utilize both of these programs to 

ensure that Downtown Seattle can continue to grow and 

connect all residents and visitors in the region.

Finally -- due to the number of residents, visitors, and 

commuters this area serves -- a minor mode shift could 

have major implications.  This stated, both programmatic 

policies and nuanced “nudges” should be employed 

accompanied by a continuous cycle of pilots.  

Bellevue

Bellevue is a major commercial and residential center 

in King County located to the east of Seattle and 

is bounded by Lake Washington to the west and 

Lake Sammamish to the east. It is also considered a 

major hub in many ways, and has a population of 

approximately 132,268 people and a land area of 31.97 

square miles giving it a population density of 4,137 

people per square mile. King County Metro and Sound 
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This area of Bellevue is composed of a mix of land uses 

including shopping malls, mid-size office buildings, 

single-family homes, and apartments. A large amount 

of surface parking exists, especially near the shopping 

mall and retail centers or strip malls. Bellevue Square 

Mall alone has a parking lot with more than 1,000 

spaces. The analysis shows that with an estimated 384 

trips per hour, arrivals and departures to the mall could 

be accommodated by 5 pick-up and drop-off spaces.

Land use implications are the largest potential 

improvement for areas that are (1) built out, (2) well 

connected to the transit network, and (3) have other 

regional destinations in proximity to the site.  

Based on average parking supply ratios for each land 

use, the parking supply in this area is approximately 

28,000 spaces while the required pick-up and drop-off 

spaces is around 290. 

POLICY IMPLICATIONS

Similar to Ballard, Eastgate could potentially see a 

transformation of surface parking to active uses.  

In addition, major arterials could be optimized if 

connections to the park-n-ride were improved.   

Identifying more connections for bikes, transit, and 

shared mobility would greatly-improve usage of the 

park-n-ride facility leading an increase to the number 

of transit riders on both express and local routes.  

Additionally, the park-n-ride could be transformed into 

a shared mobility hub that creates space for different 

connecting modes and prioritizes these modes based 

on the number of users per trip.

As a result of increased shared mobility, Bellevue 

will receive benefits that will grow over time and 

will enable new access to last mile connections.  

Benefits include reductions to congestion, curb space 

optimization, car-free lifestyle, and others. Additionally, 

lower parking requirements would free up land use for 

denser redevelopment opportunities.

Typology Appendix 9
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AB 5370 
Exhibit 1 
Page 80



75

work shifts.  Several King County Metro routes serve 

Kent, but it lacks the density for a high-frequency 

network.  Kent would best leverage shared mobility 

through creating partnerships in the near-term for 

last-mile connections and airport-bound trips.  Models 

can be found in similar pilots in Pinellas County50 or 

SEPTA51. 

Additionally, the Kent Sounder train station has the 

opportunity to be a focal point for regional mobility 

and a shared mobility hub for the City of Kent.  The 

station currently sits in the central commercial area 

and, combined with more mobility options, could 

enhance density and mixed use land uses.  As future 

regional transit is expanded and service levels increase, 

opportunities for last-mile will increase.

Shoreline

Shoreline is a jurisdiction in King County and is located 

immediately north of Seattle’s northern city limits. 

Though primarily residential it has a similar density to 

Seattle. Shoreline has a population of approximately 

54,254 people and a land area of 11.67 square miles 

giving it a population density of 4,647 people per 

square mile. Transit services include King County Metro 

Transit, Community Transit, and Sound Transit. Our 

economic model (Chapter 2) demonstrates that there is 

meaningful opportunity to reduce auto-ownership. In 

Shoreline there are 37,811 personal vehicles. Through 

increased shared mobility methods, the number of 

personal vehicles would be decreased by 4,700 to 

12,697 (13% to 34%) vehicles. These reductions would 

have significant benefits to the available right-of-way 

and land use in the neighborhood.

The future travel demand for Shoreline as presented 

in the PSRC Travel Demand Model (Chapter 3) shows 

a remarkable shift in the travel modes of choice. With 

a 25% reduction in auto ownership in 2030 Shoreline 

would:

• Significantly decrease the share of SOV daily trips from 

50% to 34%

• Increase transit trip mode share from 2% to 10%

• Increase total daily trips by shared mobility from 1% to 

10%

Shoreline has always benefited from close proximity 

Kent

Kent is a major warehouse and employment center 

in King County located to the south of Seattle and 

near Sea-TAC airport. Associated with much of the 

employment opportunities, Kent has a population of 

approximately 122,620 people and a land area of 28.63 

square miles giving it a population density of 4,283 

people per square mile. Several large corporations 

are headquartered in Kent and is one of the largest 

manufacturing and distribution areas in the United 

States. Kent is served by King County Metro bus lines 

and Sound Transit commuter rail. The economic model 

(Chapter 2) demonstrates that there is meaningful 

opportunity to reduce auto-ownership. In Kent there 

are 76,395 personal vehicles. Through increased shared 

mobility methods, the number of personal vehicles 

would be decreased by 8,900 to 24,000 (12% to 31%) 

vehicles. These reductions would have significant 

benefits to the available right-of-way and land use in 

the neighborhood.

The future travel demand for Kent as presented in 

the PSRC Travel Demand Model (Chapter 3) shows a 

remarkable shift in the travel modes of choice. With a 

25% reduction in auto ownership in 2030 Kent would:

• Significantly decrease the share of SOV daily trips from 

51% to 36%

• Increase transit trip mode share from 2% to 9%

• Increase total daily trips by shared mobility from 1% to 

10%

Kent would receive some benefit from shared mobility 

especially new last mile connections. Population 

density, employment density, access to transit, and 

other factors will limit availability of , carshare, bike 

share , car share, ridesplitting, and microtransit. 

Ridesourcing may be a higher valued shared mobility 

option for Kent as it is the only alternative option for 

similar mobility as SOV driving. The benefits of these 

services including reductions to congestion, lower 

parking requirements, curb space optimization, car-free 

lifestyle, and others. 

POLICY IMPLICATIONS

The biggest mobility challenge for Kent is to establish 

reliable connections to many manufacturing and 

warehouse jobs at various hours through the multiple 
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to major employment centers.  A big opportunity 

to strengthen these connections will come along in 

the next decade due to the Lynwood Link Extension 

bringing two new light rail stations to Shoreline.  In 

2023, Shoreline would have a new light rail stations 

at 145th and 185th streets located just to the east of 

I5.  The City of Shoreline, in coordination with Sound 

Transit, is currently identifying ways to ensure these 

connections enhance mobility and land use.

POLICY IMPLICATIONS

Similar to recommendations for U-District and Kent, 

a shared mobility hub around the new stations would 

encourage more connections to the fixed-route transit 

network, a higher and better mixed of uses, and 

enhance mobility overall.  The City of Shoreline has 

responded and is performing new sub-area planning 

efforts.  Metro should continue to encourage that 

shared mobility connections are identified as a key 

consideration for this area.

As a result of increased shared mobility and light rail 

service, Shoreline has the opportunity to transform key 

sub-areas that will benefit from greater connections, 

lower parking requirements on new developments, 

curb space optimization, car-free lifestyle, and others. 

Maple Valley

Maple Valley is an exurban bedroom community in 

King County located to the south east of Seattle at the 

edge of the Metro Service area. It has a population of 

approximately 24,040 people and a land area of 5.72 

square miles giving it a population density of 4,202 

people per square mile. The area is served by King 

County Metro and Sound Transit. 

The economic model (Chapter 2) demonstrates that 

there is meaningful opportunity to reduce auto-

ownership. In Maple Valley there are 17,079 personal 

vehicles. Through increased shared mobility methods, 

the number of personal vehicles would be decreased by 

1,700 to 4,600 (10% to 27%) vehicles. These reductions 

would have significant benefits to the available right-

of-way and land use in the neighborhood.

The future travel demand for Maple Valley as presented 

in the PSRC Travel Demand Model (Chapter 3) shows a 

remarkable shift in the travel modes of choice. With a 

25% reduction in auto ownership in 2030 Maple Valley 

would:

• Significantly decrease the share of SOV daily trips from 

53% to 38%

• Increase transit trip mode share from 1% to 5%

• Increase total daily trips by shared mobility from 0% to 

7%

Maple Valley would receive some benefit from 

decreased SOV and shifts to shared mobility especially 

new last mile connections. Population density, 

employment density, access to transit, and other 

factors will limit availability of carshare, bike share, 

ridesplitting, and microtransit. Ridesourcing may be a 

higher valued shared mobility option for Maple Valley 

as it is the only similar alternative to SOV driving for 

many trips.  The benefits of these services including 

reductions to lower parking requirements, curb space 

optimization, car-free lifestyle, and others.

POLICY IMPLICATIONS

Maple Valley could pursue subsidized partnerships with 

shared mobility providers to make connections to the 

transit network, essentially serving as an extension of 

the fixed-route network. Currently, it is served by the 

164/168 at limited service intervals.  Ridesourcing could 

help fill in the gaps of service, extending the availability 

of the entire network.  Additionally, Maple Valley 

would be a good candidate for a dynamically-routed 

microtransit route/dial-a-ride option that would serve 

the low-density neighborhoods.

Sammamish

Sammamish is a jurisdiction in King County located 

to the east of Seattle. Bounded by Lake Sammamish 

to the west with bountiful parks, Sammamish has 

a population of approximately 49,077 people and a 

land area of 18.22 square miles giving it a population 

density of 2,693 people per square mile. There are no 

freeways within the city limits, however King County 

Metro and Sound Transit provide transportation 

services to residents. Our economic model (Chapter 

2) demonstrates that there is meaningful opportunity 

to reduce auto-ownership. In Sammamish there are 

33,927 personal vehicles. Through increased shared 

mobility methods, the number of personal vehicles 

Typology Appendix 9
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would be decreased by 2,800 to 7,600 (8% to 22%) 

vehicles. These reductions would have significant 

benefits to the available right-of-way and land use in 

the neighborhood.

The future travel demand for Sammamish as presented 

in the PSRC Travel Demand Model (Chapter 3) shows a 

remarkable shift in the travel modes of choice. With a 

25% reduction in auto ownership in 2030 Sammamish 

would:

• Significantly decrease the share of SOV daily trips from 

52% to 37%

• Increase transit trip mode share from 1% to 6%

• Increase total daily trips by shared mobility from 1% to 9%

Sammamish would receive some benefit from 

decreased SOV and shifts to shared mobility especially 

new last mile connections. Population density, 

employment density, access to transit, and other 

factors will limit availability of bike share, car share, 

ridesplitting, and microtransit. Ridesourcing may be a 

higher valued shared mobility option for Sammamish 

as it is the only similar in mobility but alternative to 

SOV driving for many trips and the enhancement in 

mobility is valuable in a mobility-scarce atmosphere. 

The benefits of these services including reductions to 

congestion, lower parking requirements, curb space 

optimization, car-free lifestyle. Additionally, people 

aging in place and low income groups would have 

increased accessibility to transportation.

POLICY IMPLICATIONS

Similar to Maple Valley, Sammamish could pursue 

subsidized partnerships with shared mobility 

providers to make connections to the transit network, 

essentially serving as an extension of the fixed-

route network, which currently ends outside of the 

city limits.  Ridesourcing could help fill in the gaps 

of service, extending the availability of the entire 

network.  Additionally, Maple Valley would be a good 

candidate for a dynamically-routed microtransit route/

dial-a-ride option that would serve the low-density 

neighborhoods.
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Fast facts: Mobility Innovation Center 

Background 
 
Housed at CoMotion, the Mobility Innovation Center is a partnership between Challenge Seattle 
and the University of Washington. Through the center, cross-sector teams will convene to attack 
regional mobility problems, develop new technologies, and bring new innovations to our regional 
transportation system by mixing startup methodology with applied research and 
experimentation. 
 
Vision 

To ensure a robust economy and quality of life for the region, Seattle needs an integrated 
transportation system that is reliable, safe, environmentally sustainable, forward looking, 
equitable and accessible. To accomplish this vision, the Mobility Innovation Center will bring 
together the knowledge, talents, and expertise of the University of Washington and match them 
with private and public sector partners to solve real-world challenges facing our transportation 
system. 

Desired outcomes 

 Short-term projects with 6-9 month deliverables 
 Research that can be applied in the real world 
 Technology and policy-driven solutions 
 Partners who are willing and able to test or implement the Center’s prototypes or 

recommendations 

The goal of the center is to examine the readiness of our city’s infrastructure, people, 
technologies and public policies to incorporate new mobility technologies and modalities. To 
accomplish this goal, we search the globe for the most interesting, cutting-edge solutions and 
craft the approach and solution that will work for the greater Seattle region. 

Leadership 

CoMotion at the University of Washington is the collaborative innovation hub dedicated to 
expanding the societal impact of the UW community. By developing and connecting local and 
global innovation ecosystems, CoMotion helps innovators achieve the greatest impact from their 
discoveries. 
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Challenge Seattle is a private sector initiative led by 18 of the region’s CEOs formed to ensure 
that greater Seattle continues to thrive as one of the most vibrant, innovative and globally 
competitive regions in the world by recognizing the uniqueness of our people, our culture and 
our pioneering companies. Among its four goals, Challenge Seattle seeks to develop world-
leading infrastructure that drives our future growth and vitality and improves quality of life. Learn 
more about Challenge Seattle and its vision for Transportation in the Seattle region here. 
 
MIC Advisory Committee: The Mobility Innovation Center is guided by an accomplished team of 
advisors representing leaders in industry, government, and the nonprofit sectors. The current 
advisory committee includes representatives from Amazon, Boston Consulting Group, King 
County, Lyft, Microsoft Research Lab, Parsons Brinkerhoff, SDOT, Seattle Hospitality Group, 
Siemen’s Intelligent Traffic Systems, Sound Transit, Vulcan, and WADOT. 
 
Value Proposition 

The Mobility Innovation Center makes connections between University of Washington faculty, 
research staff and interested partners to solve pressing mobility problems. If you have a mobility 
or transportation problem that needs a solution, the MIC will help you by: 
 
1. Framing an appropriate project  
2. Identifying faculty and researchers from anywhere within the UW network of schools  
3. Supporting interdisciplinary project teams to ensure the sponsor’s needs are met 
4. Providing feedback and consultation on project outcomes 
 

 
Deliverables: 

Each project concludes with a customized report and public announcement. 
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Mobility Innovation Center Project Shortlist (2017) 
 

1) Driverless Seattle – How Cities Plan for Automated Vehicles 
RESEARCH TEAM: UW Tech Policy Lab 
SPONSOR: Challenge Seattle  
 

2) Washington Road Usage Charge – Smartphone Innovation Challenge 
RESEARCH TEAM: Capstone Projects @ HCDE, UW EE & iSchool. 
SPONSORS: Washington State Transportation Commission in partnership with D’Artangan 
Consulting, Berk & WSP 
 

3) Beyond Incident Response – Mitigating Impacts of Major Traffic Incidents in the 
Seattle I-5 Corridor 
RESEARCH TEAM: The Center for Collaborative Systems for Security, Safety, and Regional 
Resilience (CoSSaR)  
SPONSORS: WSDOT, DOT 

 

Contact 
 
Gaia Borgias Brown 
Program Manager | Mobility Innovation Center 
CoMotion at University of Washington    
  
CoMotion | Box 354950   
4545 Roosevelt Way NE, Suite 400 
Seattle, WA 98105   

D: 206.685.4478 | M: 509.475.3531   
gaiab@uw.edu | comotion.uw.edu 
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City of Mercer Island 
Problem Statement 

How can the City of Mercer Island ensure direct, consistent, timely, affordable access to 
and from the future Light Rail Station and major employment centers for all Mercer Island 
residents? 
 
Funding for this project would come from the Sound Transit Settlement for $10 million towards 
traffic safety and mitigation programs. (See: The Seattle Times) 
 
Desired Deliverables 

1. Analysis of current transportation conditions on Mercer Island  
2. Comparative matrix of cities that are facing similar challenges worldwide 
3. Innovative solutions that could be implemented by Mercer Island by 2023 

 

Potential Project Vehicles &  Estimated Fees 

PROJECT VEHICLE TIMING SPONSOR FEE 
Faculty PI + Independent Study (graduate) Available quarterly $55-$100K 
Sponsored Capstone (team of 3-6 seniors) Propose in fall, work Jan-Jun $6-$21K 
Hackathon / Ideathon (students generate ideas) Any weekend, 3-day event $10-$15K 

 
Related Faculty Research (Sample List): 

Mark Hallenbeck – Washington State Transportation Center 
How “big data” and new technology can be used to improve regional mobility, while examining 
how changing mobility options are effecting land use decisions. 
 
Mark Haselkorn | Collaborative Systems for Safety, Security and Regional Resilience 
Innovation in the design, development and use of collaborative systems that support regional 
operations for security, safety and resilience. Expertise in Community Engagement. 
 
Ryan Calo | Robotics Law & Policy 
Relevant technologies include driverless cars, drones, medical, personal or service robots, and 
various expert systems. 
 
Xiao-Ping Chen | Foster School of Business 
Creativity, decision making, entrepreneurship, global business, leadership, organizational, 
behavior, teamwork 
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COMOTION  
IDEATHONS  

® YOUR INNOVATION PARTNER

FINDING CREATIVE SOLUTIONS THROUGH DESIGN THINKING

An ideathon is a short, intensive, workshop-like experience for students to address some of the most 

pressing challenges of our time. These may be social, technical, governmental or environmental in 

nature – in fact, the issues or challenges addressed in an ideathon are endless. 

HOW IT WORKS

Participants work in teams and use design thinking and innovative 
learning practices to ideate and collaborate on possible solutions. 
At the end of the experience, teams pitch their ideas and solicit 
feedback for further iteration. In an ideathon, the end result 
isn’t nearly as important as the design thinking and collaborative 
process along the way. 

SPEAKERS TEAM EXERCISES DESIGN THINKING 
FACILITATION

PITCH TRAINING CONNECTION 
TO MENTORS

FINAL PITCHES/
PROPOSALS

Finding inventive solutions to any given problem takes time, 
empathy, persistence and iteration and our goal in offering 
ideathons is to work toward inclusive innovation. 
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RECENT IDEATHONS

UW students from diverse fields of study converge to apply design thinking and embark in an intensive ideation process. 
Recent ideathons have included exploring solutions to the following issues:

THE PHYSICAL FUTURE OF UW
2017

FOSTERING A MORE INCLUSIVE, 
EQUITABLE AND HEALTHY CITY
2015

ENHANCING ENGAGEMENT WITH 
STEM & THE HUMANITIES AT UW
2016

WHO CAN PARTICIPATE

CoMotion Ideathons are primarily for undergraduate students 
from all disciplines. We want a diverse, cross-disciplinary group  
of students from a wide range of backgrounds. The best 
Ideathons combine students from many majors – a design  
student partnered with a computer scientist, philosopher, and 
social worker. A biology student working together with a linguist, 
drama student, and public policy major. 

The wider the cross-section of students involved, the more 
perspectives that can be taken into consideration, leading 
to solutions that are inclusive and relevant to the needs of 
the end-user.

Learn more about innovation at comotion.uw.edu

CoMotion Innovation Center   4545 Roosevelt Way NE   Seattle, WA 98105

comotion.uw.edu         UW.CoMotion         @UWCoMotion

 Interested in participating in a CoMotion Ideathon? Contact us at uwcomotion@uw.edu.
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Transportation & Mobility 
Open House 
Nov 29, 2017

AB 5370 
Exhibit 4 
Page 95



Purpose / Agenda 
(Julie Underwood, City Manager) 

• Our Purpose Tonight 
• Share traffic information
• Get your input on mobility options and safety improvements

• Agenda
• Welcome!
• Recap: how we got to this point…
• Most recent post-closure traffic data
• Possible safety/traffic mitigation projects 
• Other mobility needs and solutions
• Next steps January 2018: TIP Process; second transportation survey
• Your feedback and ideas, and report out to the group

2
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Recap: How Did We Get Here?
• June 3: I-90 Center Roadway closes
• June/July: “temporary” traffic mitigation measures completed 
• June 9:  City’s commuter survey (300 respondents)
• June 22:  City’s traffic mitigation open house (50 attendees)
• July 12: Sound Transit holds “Meet the Contractor” open house (apx 100)
• Summer/Fall: ongoing traffic counts; rail construction begins
• Oct 17: $10.1 million settlement agreement w/ST finalized and signed
• Nov 29: City’s Transportation and Mobility Open House

3
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Sound
Transit
Temporary
Mitigation
Projects
(Summer 
2017)

4
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Sound
Transit
Future
Mitigation
Projects

1) NMW/77th

Roundabout
2) SE 27th and 80th

5
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Revisiting Traffic Data
• June commuter survey indicated that:

• A) It took about 5 mins more each morning to reach an on-ramp to Seattle
• B) it took about 11.5 mins more to get from home to office (Seattle)

…Are these still true?

• We now have 6 months of driver adjustment to new traffic patterns
• Rainy weather and darkness have returned to the commuting period
• All schools are back in session
• We can now accurately compare pre- and post-closure data…

6
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Post-Closure Traffic Data 
(Scott Kuznicki, TranspoGroup, Consultant to the City) 

• Intersection turning movement counts were collected in February, 
June, August, and October

• Screenline counts were collected in May, June, August, and October 
to identify segment volumes

• Travel time information was collected in May/June and 
September/October

• General trend is:
• More traffic turning left into the Town Center 
• And turning onto N Mercer Way from Island Crest Way
• Slight increase in northbound traffic on W Mercer Way and E Mercer Way

7
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Key Findings - 1

• WSDOT made improvements to the 76th Ave SE entrance ramp and 
signal timing along Island Crest Way immediately after closure based 
on requests and observations from the City

• Many Islanders changed their commute time, mode choice, and 
commute route to avoid the Town Center; traffic diversion was less 
severe than expected

• Total traffic off the Island has decreased in the morning peak and 
most intersections in the Town Center have experienced higher 
volumes

9
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Key Findings - 2

• Increased traffic volumes in some areas indicate need to study 
pedestrian safety at intersections and crossings

• Increased left turn volumes indicate need to assess long-term 
performance of network

• Congestion on I-90 has worsened across the Island in the morning 
peak, leading to congestion on East Mercer Way and at Island Crest 
Way and SE 27th Street

10
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Pedestrian and Bicyclist Safety Example 

11
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Hot Spots and Possible Solutions
(Anne Tonella-Howe, Ass’t City Engineer)

• Project: Adaptive 
Signal Control along 
NMW & ICW

• Issue: Flow along 
the corridor is not 
coordinated, 
resulting in delay

• Solution: Coordinate 
using Adaptive 
Signal System for 
max. efficiency & to 
improve travel times

12
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Hot Spots and Possible Solutions
• Project: WMW and   

I-90 Westbound On-
ramp

• Issue: Vehicles spill 
back onto WMW 
from on-ramp queue

• Solution: Improve 
access to minimize 
backup in morning 
peak hours. Open 
HOV-only lane to SOV 
use?

13
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Hot Spots and Possible Solutions
• Project: ICW and I-90 

Westbound Off-ramp
• Issue: Vehicles 

exiting onto MI at 
ICW spill back onto   
I-90

• Solution: Improve 
exit ramp adding 
additional off-ramp 
lane; requires 
discussions with 
WSDOT

14

AB 5370 
Exhibit 4 
Page 108



Hot Spots and Possible Solutions
• Project: EMW and   

I-90 Eastbound On-
ramp

• Issue: Vehicles 
accessing I-90 
eastbound back up 
onto Gallagher Hill 

• Solution: Improve 
access to minimize 
backups. Open 
HOV-only lane to 
SOV use?

15
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Hot Spots and Possible Solutions
• Project: SE 30th Street 

Fire Dept signal
• Issue: Closure of 77th

Ave on-ramp means 
MIFD must now divert 
to ICW tunnel ramp for 
westbound I-90 
incidents. 

• Solution: Explore fire 
signal allowing safe 
and protected left turn 
onto northbound ICW, 
avoiding detours

16
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Using Sound Transit Mitigation Funds –
Typical workflow for major construction projects…
• Identify needs and scope
• Develop project list with preliminary design and cost estimates
• Community engagement to discuss potential projects + receive input
• Modifications to projects based on public input
• Identification of preferred alternatives
• Permitting and inter-agency coordination
• Discuss projects during TIP process incorporate approved TIP into 

Capital Budget
• Prepare contract plans/specs, develop construction cost estimates
• Advertise for construction
• Manage construction process

17
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Other Mobility Needs and Solutions
Bike/Ped safety and 

transit access measures
First/Last-mile mobility 

options to and from 
Park & Ride area
Shared van services
Dock-less bike share
Private corporate bus 

services
Collaboration with 

Metro on cutting-edge 
mobility research and 
jointly-funded pilots
Other… 18
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Next Steps…Delivering Mitigation Projects

2017-2018 2018-2020 2020-2022 2023

Develop 
Mitigation Plans

Public 
Involvement

SEPA Process

Large Construction
Projects: 

Engineering Design 
& Bids

Construction
East Link
Light Rail
Service 
Begins

Small Mobility
Pilots:
Direct 

Implementation

Adaptive
Fine-tuning

19
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Please provide feedback on traffic, 
your mobility ideas, and suggestions 
for study at display boards, on maps, 

or leave a comment…
Thank you!

20
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