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Metro Connects – Service Network
The expanded service network in Metro Connects is essential to building a regional, innovative, and integrated mobility network that is safe, equitable, and sustainable. It will support healthy communities, a thriving economy, and a sustainable environment. 
Metro Connects includes two networks: an interim network (targeted for delivery before Sound Transit’s Ballard Link extension), and a long-range 2050 network. Both networks are ambitious, integrated with services of other agencies, and not fully funded.
Metro Connects will add approximately three million new service hours to Metro’s service network by 2050, on top of the 4.25 million hours of bus service Metro provided in 2019, an increase of 71 percent. This investment will dramatically expand the number of places people could go and decrease the time it takes to get there.
[bookmark: _Toc77707396]Figure B‑1	Distribution of Fixed-Route Types
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Detailed Description of Service Types
RapidRide
RapidRide is Metro’s Bus Rapid Transit (BRT) service. RapidRide service operates at least every 10 minutes during the busiest morning and evening travel hours and every 15 minutes or better during off-peak periods. Service is provided seven days a week, including late nights and early mornings.
Many aspects of RapidRide service are designed to make trips faster. RapidRide lines are located on roadways with infrastructure improvements that help keep buses moving, even along congested corridors. See Technical Report C for additional information about speed and reliability improvements for transit.
RapidRide buses and stations provide customer information to help make the trip easier for riders. Inside the bus, the next stop is displayed on illuminated overhead signs and automatically announced. RapidRide stations have electronic signs that indicate how many minutes it will be until the next bus arrives, as well as large maps showing all the stops and destinations along a route. The RapidRide system currently has six lines (Lines A to F). Started in 2010, the RapidRide program has been very successful. Ridership on these lines combined has grown over 50 percent above the bus routes they replaced and are among the highest ridership routes in the system.
The Metro Connects service networks assume a significant expansion of the RapidRide network. The interim network envisions 13 to 15 RapidRide corridors. These corridors represent a combination of high ridership route segments that provide important connections between popular destinations and centers throughout the region. 
By 2050, Metro Connects envisions service on 19 to 23 corridors, resulting in a system of fast, frequent, and reliable services throughout the county. In addition, Metro will make upgrades to existing RapidRide lines to bring them up to the standards established in the RapidRide Expansion Program. Additional information about the expansion of the RapidRide system can be found in Technical Report D: RapidRide Expansion Report.
To implement new lines, Metro works closely with communities to identify the best locations for stations and infrastructure investments. The type of future infrastructure improvements would be based on levels of congestion, “bottlenecks”, and other factors that impact transit speed and reliability. Roadway widening would be planned in close coordination with cities. Stations would be placed where most riders gather, within easy walking distance along the corridor. Passenger facilities would be located along the corridors at all stops.

Frequent Service
Frequent service provides an interconnected network of routes with a high level of reliable, easy-to-use service all day, every day. Getting to and waiting for the bus or making transfers to other routes and modes is easy, comfortable, and safe. Bus stops have clear route and trip information, passenger amenities, and connections to walking and biking infrastructure. This allows riders to “show up and go” when they have access to frequent service. 
Frequent service is defined as a route that comes at least every 15 minutes, 16 hours a day on weekdays and 12 hours a day on weekends. In areas of highest demand, frequent service headways could be as low as every five minutes or better. Frequent service is most efficient and effective in corridors with dense residential and commercial uses with a mix of land use types and destinations (as described in Metro’s Service Guidelines) serving multiple trip types throughout the day. Frequent routes are generally oriented along the arterial street network, with stops along the route spaced one-quarter to a half-mile apart. Frequent routes that serve light rail stations may operate at similar headways to light rail, allowing buses to “meet every train,” and minimize the wait time associated with transfers between bus and rail. Extensive integration of frequent service and Link light rail service provides a comprehensive network throughout King County.
Customer information, including signage, maps, smartphone apps, and Metro’s website, clearly denote routes and stops with frequent service. Metro will use technology to improve the customer experience. Real-time information about arrivals, transfers, and vehicle capacity is provided at stops with many boardings, on the bus, and via smartphone apps.
[bookmark: _Hlk74821992]Frequent service is reliable, and speed and reliability are a key feature of the frequent transit network. Frequent service receives minor, moderate, and major investments in capital facilities, such as spot improvements at key locations, queue jumps, and dedicated bus-only lanes, to facilitate fast service along corridors. Metro will also use headway management so that buses come at consistent and reliable intervals, reducing customer wait times. Off-board fare collection at key stops and heavily used transfer points further reduce overall travel times by reducing the amount of time buses spend at stops. 
The combined service and capital investments result in an improved quality of frequent service that improves customers’ access to jobs, schools, shopping, and social activities. The combination of a high-quality frequent transit network with transit-supportive land use is one of the best, most cost-effective ways to encourage transit ridership and reduce greenhouse gas emissions.

Express Service
Express service connects large population and employment centers with all-day, limited-stop service. It is generally provided along major corridors such as state highways or major urban arterials, allowing for a wide network of fast and reliable connections between places with concentrations of jobs and people. This network primarily serves riders that travel longer distances. Service generally has 15-minute headways or better during the peak periods[footnoteRef:2] and 30-minute off-peak headways during weekdays. Express service will operate during weekends in general, however, service frequency and span could be reduced in areas of lower weekend travel demand.  [2:  The morning peak period is currently defined as 5:00 am to 9:00 am. The evening peak period is currently defined as 3:00 pm to 7:00 pm.] 

On the highest demand corridors, express services may operate at the same headways as frequent service, providing a “frequent express” service in these areas. Stops along the route are typically spaced one to two miles apart, with more closely spaced stops in areas with a high density of destinations and boarding activity. Express services receive minor and moderate levels of capital investment to facilitate fast service along these corridors, such as off-board fare payment, spot improvements at key locations, and business access and transit lanes. In the Metro Connects service network, express service is identified along several major corridors where light rail service is not planned. Approximately 11 percent of total service hours in the 2050 service network are anticipated to be express service.
Express service is often associated with transit trips taken during the peak commuting periods in the morning and evening. Because of this, existing peak-only service is grouped together within the Express service category. Metro’s long-term vision, however, is an all-day network of express service that allows riders to take advantage of this service outside of traditional commuting periods. Commuting patterns have changed over the past few years as more employees work different shifts, have flexible schedules, or telecommute, and the region has seen the peak periods get longer. These trends are anticipated to be amplified as a result of the COVID-19 pandemic. Additionally, not all riders work or need to utilize transit during traditional peak periods. Students can also use an all-day express network to reach universities, community colleges, and technical schools throughout the county.
Sound Transit currently provides express transit service along major corridors in King County. Light rail service will be provided along many of these corridors (I-5, I-90) as part of the Sound Transit 2 (ST2) and proposed Sound Transit 3 (ST3) system expansions. The express service included as part of the 2050 network includes future service to be provided by Metro and Sound Transit. Development of the envisioned express service network was highly coordinated with Sound Transit to minimize duplication along corridors and expand the reach of this service category. Express service would be provided along corridors or between markets where it could provide a shorter travel time than light rail or where an excessive number of transfers is needed to access destinations.

Local Service
Local service includes fixed-route service, as well as more flexible options that complement bus service and better fit local conditions and needs. Flexible options include community vans, vanpools, and on-demand ridesharing services. For fixed-route service, local service is defined as service with a frequency of every 15 to 60 minutes during weekdays, and possibly increased frequency during the peak periods. In general, local service during weekends has reduced frequency and span compared to weekday service. However, areas of higher demand could operate at weekday service levels. Stops along the route are spaced one-quarter to a half-mile apart. It often provides more point-to-point connections and is slower than other categories of service due to the greater number of stops and less direct routing between destinations.
Local service helps people get to destinations in their communities and connects them to the regional transit network. Local service of either fixed-route or flexible design is planned for neighborhoods with lower density that are difficult to serve or where other categories of service are less productive. Because of the lower frequency of local service, riders may need to plan their trips to minimize waiting time. Approximately 24 percent of total service hours in the 2050 network are anticipated to be local service. This allocation of local service hours includes flexible transportation services (described in the following section).
Local service would benefit from capital investments that improve transit speed and reliability in highly congested areas or the ability for riders to access the system. Investments that improve the ability for pedestrians and bicyclists to access the system would be the greatest complement to this category of service. 
Flexible services are intended to complement fixed-route bus service and better fit local conditions and needs. People might use these services to make connections to and from transit or to get to other destinations in their community. Flexible service can provide more direct and dynamic connections than a fixed-route bus can in a low-density area.
Metro anticipates growing demand for flexible services. It intends to expand flexible and community-driven solutions and to increase equitable access to transportation by improving mobility for priority populations. 
Metro is thinking creatively about new options that match local needs. It is partnering with private providers of mobility technology and services to create on-demand services that work better for customers and integrate with the region’s other transit and mobility services. The integration of flexible services with fixed-route services is a priority as Metro works with communities to design services.
Accessible Transportation
Metro intends to provide comfortable and easy-to-use service for all passengers, regardless of physical abilities, languages spoken, and mobility or other devices they need to have with them. For people whose disabilities prevent them from using fixed-route bus service, paratransit service is a comparable alternative. Paratransit service provides next-day shared rides within three-quarters of a mile on either side of non-commuter fixed-route bus service during the day of week and time of day those routes are operating.
Approximately 30 percent of current paratransit customers are able to use fixed-route transit for at least some of their trips. However, they are often prevented from using the bus because of difficulties reaching the nearest bus stop and boarding the buses (e.g., non-kneeling buses). A lack of sidewalks to transit stops, stops where a wheelchair lift or ramp cannot be deployed, and other infrastructure deficiencies can restrict the use of fixed-route service. The process to qualify for and use paratransit service presents impediments to users that are not associated with fixed-route transit service. The need to schedule paratransit trips at least one day in advance prohibits spontaneous, unplanned transit use.
Metro seeks to improve the accessibility of its vehicles and facilities to enhance the customer experience for people with disabilities. Improving the accessibility of the transit system also benefits many riders not specifically protected by the Americans with Disabilities Act (ADA), including parents with small children and the elderly. Vehicles and facilities that allow for easy boarding and exiting by people with disabilities create a faster and more pleasant ride for all passengers.
Marine Service
Marine service provides passenger ferry service in King County. The current routes are from Vashon Island and West Seattle to downtown Seattle, operating during peak commute periods in the morning and evening. The West Seattle route expands in the summer to all day, seven days a week and late-night service on Friday and Saturdays. 
For people living on islands and peninsulas, ferry service is a fast and reliable transit mode. It complements fixed-route bus and rail service by reaching locations not easily accessed by other transit modes and is relied upon when other modes are impacted by infrastructure changes or road closures. 
Metro Connects envisions expanding ferry service to other parts of the county. Utilizing the waterways of Lake Washington and Puget Sound, passenger ferry service would connect people to employment centers, services, communities, and recreational activities. An important part of planning expansion will be the integration and connectivity of passenger ferry service with fixed and flexible transit service.


Service Network Performance Evaluation
Metro Connects is a vision of a regional network that is integrated, innovative, equitable, sustainable, and safe. The performance metrics below are informed by the previous version of Metro Connects and Metro’s Mobility Framework. The performance metrics for Metro Connects were assigned to three broad categories: 1) Transit Access, 2) Transit Connections, and 3) Transit Use and Efficiency. Each of these evaluation categories and their methodology are described in the following sections. 
Measuring progress towards achieving Metro Connects will be reported through the Strategic Plan dashboard. Metro will update these measures regularly, as outlined in the Strategic Plan.
Transit Access Metrics
Transit Access measures proximity to transit by different service levels. These measures are important because they help us understand what percent of King County residents could potentially reach transit service within a 5- to 10-minute walk.[footnoteRef:3] This is an important high-level measure of the extent of the transit network. [3:  ¼ mile is equivalent to a five minute walk. ½ mile is equivalent to a 10 minute walk.] 

The analysis of access was based on the distance to frequent service and all other services. Research has shown that transit customers are willing to walk further to services that are fast, frequent, and reliable.[footnoteRef:4] Thus, for frequent service, the analysis considered locations within ½ mile of a stop as having access. For all other services, the analysis used locations ¼ mile of a stop as having access. [4:  Defining Transit Areas of Influence, American Public Transportation Association, 2007; TCRP Report 95. Transit Oriented Development: Traveler Response to Transportation System Changes, Transportation Research Board, 2007] 

[bookmark: _Toc77707397]Figure B‑2	Transit Access Performance Metrics
	What it Measures
	Performance Metrics

	How close are transit stops to where people live? 
	Population within:
¼ mile walk (~5 minutes) from any transit stop, including all Link stations
½-mile walk (~10 minutes) from frequent transit stops (<15 minute service, all day) and Link stations

	How close are transit stops to where people work?
	Jobs within:
¼ mile walk (~5 minutes) from any transit stop, including all Link stations
½-mile walk (~10 minutes) from frequent transit stops (<15 minute service, all day) and Link stations

	How close are transit stops to where priority populations live?
	Percentage of households in priority population tracts within:
¼ mile walk (~5 minutes) from any transit stop, including all Link stations
½-mile walk (~10 minutes) from frequent transit stops (<15 minute service, all day) and Link stations


Transit Connections Metrics
Transit Connections metrics are used to evaluate the ability for riders to access jobs, education, people, and the regional transit system using the proposed Metro Connects service network. The purpose of this analysis is to demonstrate how well the service network connects people to the opportunities around them. The Transit Connections calculations included estimated travel time to reach the transit stop, initial wait time, and transfer wait time (if applicable) averaged over the peak and midday periods. 
Metro analyzed both the average number of jobs and the average number of residents that an individual could reach within 30 minutes on transit. The greater the number of jobs an individual can access within 30 minutes, the greater the likelihood the individual can find employment within that transit travel shed. The greater the number of residents that an individual can reach within 30 minutes on transit, the greater the likelihood the individual’s friends and support network would be within that transit travel shed. 
This analysis was done at traffic analysis zone level (TAZ) to better understand where residents could reach employment centers and which employment centers were well connected to the residents of King County. 
Figure B‑3 shows the performance measures used to evaluate transit connections.
[bookmark: _Ref74233694][bookmark: _Toc77707398]Figure B‑3	Transit Connections Performance Metrics
	What it Measures
	Performance Metrics

	Population and jobs with 30-minute access via transit
	Population within a 30-minutes via transit for typical resident
Jobs within 30-minutes via transit for typical resident


Transit Use and Efficiency Metrics
In addition to the Transit Access and Transit Connection performance metrics, Metro uses Transit Use and Efficiency performance metrics to evaluate how often people would use the future transit network. Metro developed three broad categories of Transit Use and Efficiency metrics: ridership, transit mode share, and economic and environmental efficiency. Below is a description of each measure.
Total ridership measures how much people are using transit services. A growth in ridership shows that more people are getting on and off the transit service provided. Assuming population growth, and no decline in service, transit ridership should grow as more people use transit. The two ridership measures used were calculated as follows:
1. Total annual boardings on King County Metro bus service.
2. Weekday average transit boardings in King County on all Sound Transit and Metro services.
Transit mode share measures the percent of peak-period trips in the county that were made on transit. An increase in transit mode share means that transit is attracting a larger share of the travel market. This also means that transit ridership will grow faster than it would as a result of population and employment growth alone.
Economic and environmental efficiency measures the progress Metro is making in all areas of efficiency. The two economic and environmental efficiency measures were calculated as follows:
1. Operating Cost/Boarding compares the annual operating costs to the total number of people using transit. The lower this number is, the more financially efficient the system is.
2. Boardings/Hour measures the number of people getting on transit for every hour of service. This measure should have a positive correlation with operating cost/boarding, but it is a direct measurement of service efficiency.
Figure B‑4 shows the transit use and efficiency and performance measures included in the Metro Connects analysis.
[bookmark: _Ref74233756][bookmark: _Toc77707399]Figure B‑4	Transit Use and Efficiency Performance Metrics
	What it Measures
	Performance Metrics

	Total transit ridership 
	Total ridership on King County Metro bus service
Average weekday transit boardings in King County on all modes

	Transit mode share
	Percentage of peak period trips made on transit 

	Economic and environmental efficiency 
	Operating cost per boarding
Boardings per service hour


Methodology
Several assumptions apply throughout the analysis:
Where comparisons to the existing network service or performance are made in this appendix, they are based on the fall 2019 network with no modifications.
The Metro Connects 2050 service network assumes that service would grow by three million annual service hours, more than a 70 percent increase over 2019. The Metro Connects interim service network assumes service would grow to 5.5 million service hours annually, more than a 30 percent increase compared to 2019.
The PSRC projected distributions for 2040 households and jobs were the basis for making estimates for 2050. The PSRC’s VISION 2050 forecasts served as control totals for extrapolating the 2050 estimates.
Service Network Performance Results and Baseline
Figure B‑5 through Figure B‑16 show findings from the performance analysis for each evaluation category. These tables and maps illustrate how Metro Connects will result in service improvements countywide.
[bookmark: _Ref74294437][bookmark: _Toc77707400]Figure B‑5	Transit Access Total Population and Employment
	How close are transit stops where people live?

	 
	
	2019
	Interim
	2050

	Frequent Service 15-minute or better (1/2 mile)
	Percent of Population with Frequent Service Access
	62%
	74%
	80%

	All Service (1/4 mile)
	Percent of Population with All Service Access
	67%
	68%
	73%



	How close are transit stops where people work?

	 
	
	2019
	Interim
	2050

	Frequent Service 15-minute or better (1/2 mile)
	Percent of Jobs with Frequent Service Access
	81%
	87%
	91%

	All Service (1/4 mile)
	Percent of Jobs with All Service Access
	81%
	81%
	81%




[bookmark: _Toc77707401]Figure B‑6	Transit Access Priority Populations
	How close are transit stops to where priority populations live?

	 
	
	2019
	Interim
	2050

	Frequent Service 15-minute or better (1/2 mile)
	Percent of Low-Income Population with Frequent Service Access
	69%
	81%
	86%

	All Service (1/4 mile)
	Percent of Low-Income Population with All Service Access
	73%
	73%
	77%

	Frequent Service 15-minute or better (1/2 mile)
	Percent of BIPOC Population with Frequent Service Access
	67%
	79%
	84%

	All Service (1/4 mile)
	Percent of BIPOC Population with All Service Access
	71%
	71%
	76%

	Frequent Service 15-minute or better (1/2 mile)
	Percent of Disabled Population with Frequent Service Access
	72%
	83%
	88%

	All Service (1/4 mile)
	Percent of Disabled Population with All Service Access
	75%
	76%
	80%

	Frequent Service 15-minute or better (1/2 mile)
	Percent of Limited-English Population with Frequent Service Access
	73%
	73%
	77%

	All Service (1/4 mile)
	Percent of Limited-English Population with All Service Access
	70%
	70%
	75%

	Frequent Service 15-minute or better (1/2 mile)
	Percent of Foreign-born Population with Frequent Service Access
	67%
	79%
	85%

	All Service (1/4 mile)

	Percent of Foreign-born Population with All Service Access
	71%
	71%
	76%



[bookmark: _Toc77707402]Figure B‑7	Household Access to Transit, 2019
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[bookmark: _Toc77707403]Figure B‑8	Household Access to Transit, Metro Connects Interim Network
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[bookmark: _Toc77707404]Figure B‑9	Change in Household Access to Transit, 2019 to Metro Connects Interim Network
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[bookmark: _Toc77707405]Figure B‑10	Transit Connections
	Populations and jobs with 30-minute access via transit

	 
	2019
	Interim
	2050

	Population within 30-minutes via transit for typical resident
	50,000
	85,000
	160,000

	Jobs within 30-minutes via transit for typical resident
	55,000
	115,000
	165,000


[bookmark: _Ref41640653]
[bookmark: _Ref74294451][bookmark: _Toc77707406]Figure B‑11	Change in Population, 2019-2050
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[bookmark: _Toc77707407]Figure B‑12	Jobs Accessible Within 30 Minutes by Transit, 2019
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[bookmark: _Toc77707408]Figure B‑13	Jobs Accessible Within 30 Minutes by Transit, Metro Connects 2050 Network
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[bookmark: _Toc77707409]Figure B‑14	Percent Change in Jobs Accessible Within 30 Minutes by Transit, 2019 – 2050
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[bookmark: _Toc77707410]Figure B‑B‑15	Transit Use and Efficiency
	Transit Use and Efficiency

	 
	 
	2019
	Interim
	2050

	Total transit ridership
	Total Annual King County Metro Boardings
	121,411,000
	150,000,000
	200,000,000

	
	Average Daily Transit Boardings in King County (all modes)
	507,000
	-
	1,150,000

	Transit mode share
	Peak-period Mode Share
	14.6%
	18%
	23%

	Economic and environmental efficiency
	Boardings per Hour
	31
	28
	27

	
	Cost per Boarding (2019$)
	$1.30
	$1.40
	$1.50


[bookmark: _Ref74298497][bookmark: _Ref41718233][bookmark: _Toc77707411]Figure B‑16	Variation in Transit Service Hours by Time of Day: 2019 and Metro Connects 2050 Networks
[image: ]


Policy Updates Technical Reports	Technical Report B

King County Metro	1

King County Metro	A-10

Travel Time Matrices
Figure B‑17 and Figure B‑20 show the modeled transit travel times between all Regional Growth and Manufacturing and Industrial Centers (RGCs and MICs) for the years 2019 and 2050. All travel times include average wait time, walking time, in-vehicle transit time, and any required transfers. Points for RGCs/MICs use a representative origin/destination point. Actual travel times between the RGC/MICs would depend on the specific start/end point within the RGC/MIC.


[bookmark: _Ref74234047][bookmark: _Toc77707412]Figure B‑17	Peak Period 2019 Travel Time Averages between Regional Growth Centers and Manufacturing/Industrial Centers (MIC)
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[bookmark: _Ref74234056][bookmark: _Toc77707413]Figure B‑18	Peak Period Forecast 2050 Travel Time Averages between Regional Growth Centers and Manufacturing/Industrial Centers (MIC): Metro Connects 2050 Service Network
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[bookmark: _Toc77707414]Figure B‑19	Midday Period 2019 Travel Time Averages between Regional Growth Centers and Manufacturing/Industrial Centers (MIC)
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[bookmark: _Ref41646324]

[bookmark: _Ref74298194][bookmark: _Toc77707415]Figure B‑20	Midday Period 2050 Travel Time Averages between Regional Growth Centers and Manufacturing/Industrial Centers (MIC): Metro Connects 2050 Service Network
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Complete Route Lists
Figure B‑21 and Figure B‑22 identify the routes included in the Metro Connects interim and 2050 service networks, respectively. All alignments are in draft form. Final routes and their alignments are subject to more detailed planning and public outreach processes.
[bookmark: _Ref74234190][bookmark: _Toc77707416]Figure B‑21	Metro Connects Interim Network Route List
	Interim
Corridor
	To/From/Via
	Comparable Existing Routes
	Service Type

	A Line
	SeaTac - Federal Way - Des Moines
	A Line
	RapidRide

	C Line
	SLU - Westwood - West Seattle
	C Line
	RapidRide

	D Line
	Crown Hill - Seattle CBD - Ballard
	D Line
	RapidRide

	E Line
	Aurora Village - Seattle CBD - SR-99
	E Line
	RapidRide

	F Line
	Renton - Burien - Tukwila
	F Line
	RapidRide

	G Line
	Madison Valley - Seattle CBD - E Madison St
	11, 12
	RapidRide

	H Line
	Burien TC - Seattle CBD - Westwood Village
	120
	RapidRide

	I Line
	Renton - Auburn - Kent
	160
	RapidRide

	J Line
	University District- Seattle CBD - Eastlake 
	70
	RapidRide

	1012
	Ballard – Children’s Hospital - Wallingford
	44
	RapidRide Candidate

	1027
	Totem Lake - Eastgate - Kirkland
	255, 271
	RapidRide Candidate

	1028/3101
	Crossroads - University District - Bellevue
	B South, 271
	RapidRide Candidate

	1049
	Kent Station - Seattle CBD - Southcenter
	150
	RapidRide Candidate

	1052
	Twin Lakes - Green River CC - Federal Way
	181
	RapidRide Candidate

	1056
	Highline CC - Green River CC - Kent
	164, 166
	RapidRide Candidate

	1064
	University District - Othello - Beacon Hill
	36, 49
	RapidRide Candidate

	1071
	Rainier Beach - Seattle CBD - Mount Baker
	7
	RapidRide Candidate

	1993
	Northgate TC - Ballard - Seattle CBD via Leary Av NW
	40
	RapidRide Candidate

	1999
	Redmond - Eastgate - Overlake
	Line
	RapidRide Candidate

	5
	Shoreline CC - Seattle CBD
	5
	Frequent

	21
	Arbor Heights - Westwood Village - Seattle CBD
	21
	Frequent

	67
	Northgate - University District - Roosevelt
	67
	Frequent

	107
	Renton TC - Rainier Beach
	107
	Frequent

	250
	Redmond - Kirkland
	250
	Frequent

	1002
	Richmond Beach - UW - 15th Ave NE
	373
	Frequent

	1007
	Shoreline CC - Lake City - University District
	75, 304
	Frequent

	1009
	Bothell - UW - Lake City
	372
	Frequent

	1010
	Ballard - Lake City - Northgate
	D Line, 45, 75
	Frequent

	1014
	Loyal Heights - University District - Green Lake
	45
	Frequent

	1018
	University District - Fremont - Magnolia
	31, 32
	Frequent

	1019
	Shoreline - UW - Lake City
	65
	Frequent

	1025
	Kenmore - Overlake - Totem Lake
	225
	Frequent

	1026
	Southeast Redmond - Kirkland - NE 85th St
	250
	Frequent

	1030
	Overlake - Renton - Newcastle
	240, 245
	Frequent

	1037
	Kirkland - Eastgate - Overlake
	221, 245
	Frequent

	1040
	Admiral District - White Center - Burien TC
	128
	Frequent

	1061
	Uptown - Madison Park - Capitol Hill
	8, 11
	Frequent

	1063
	U. District - Mount Baker - Central District
	48
	Frequent

	1068
	DT Seattle - Madrona Park - E Union St
	2
	Frequent

	1074
	Uptown - Rainier Beach - Yesler Terrace
	106, 8
	Frequent

	1075
	Renton Highlands - Rainier Beach - Renton
	105, 106
	Frequent

	1202
	Sand Point - Seattle CBD - Green Lake
	62
	Frequent

	1213
	Seattle CBD - Volunteer Park - Capitol Hill
	10
	Frequent

	1214
	Queen Anne - Mount Baker - Seattle CBD
	3, 4
	Frequent

	1215
	Kenmore - Shoreline - North City
	331
	Frequent

	1220
	SPU - Seattle CBD - Queen Anne
	13
	Frequent

	1505
	SPU - Madrona - Seattle CBD
	3, 4
	Frequent

	1514
	Covington - SeaTac - Kent
	180, 168
	Frequent

	1515
	Kent - Twin Lakes - Star Lakes
	183, 901
	Frequent

	1994
	University District - Northgate – Green Lake
	26, 32, 62, 67
	Frequent

	1995
	Shoreline - Roosevelt -Haller Lake
	26, 346
	Frequent

	1996
	University District - Northgate - Lake City
	75
	Frequent

	1997
	Shoreline - Lake City - Haller Lake
	41, 345
	Frequent

	3991
	Fairwood - Kent/Des Moines Station - SeaTac
	156, 906
	Frequent

	15
	Blue Ridge - Ballard - Seattle CBD
	15
	Express

	17
	Sunset Hill - Ballard - Seattle CBD
	17
	Express

	18
	North Beach - Ballard - Seattle CBD
	18
	Express

	37
	Alaska Junction - Alki - Seattle CBD
	37
	Express

	57
	Alaska Junction - Seattle CBD
	57
	Express

	102
	Fairwood - Renton TC - Seattle CBD
	102
	Express

	116
	Fauntleroy Ferry - Seattle CBD
	116
	Express

	118
	Tahlequah - Vashon
	118
	Express

	119
	Dockton - Seattle CBD via ferry
	119
	Express

	121
	Highline CC -Burien TC - Seattle CBD via 1st Av S
	121
	Express

	122
	Highline CC - Burien TC - Seattle CBD via Des Moines Memorial Dr S
	122
	Express

	123
	Burien - Seattle CBD
	123
	Express

	143
	Black Diamond - Renton TC - Seattle CBD
	143
	Express

	2012
	North Bend - Mercer Island Station - Issaquah Highlands
	208
	Express

	2022
	Issaquah - Renton Village - Renton TC
	(-)
	Express

	2204
	Duvall - Bothell - Cottage Lake
	232, 931
	Express

	2206
	Redmond - Mercer Island Station - Issaquah Highlands
	216, 269
	Express

	2207
	Federal Way TC - Seattle CBD - S 272nd St
	177
	Express

	2402
	Seattle CBD - Auburn - SR 167
	(-)
	Express

	2515
	Woodinville - First Hill - South Lake Union
	309
	Express

	2516
	Kirkland - Lower Queen Anne - UW/South Lake Union
	540, 255
	Express

	22
	Arbor Heights - Westwood Village - Alaska Junction
	22
	Local

	24
	Magnolia - Seattle CBD
	24
	Local

	28
	Whittier Heights - Ballard - Seattle CBD via Leary Av NW
	28
	Local

	33
	Discovery Park - Seattle CBD
	33
	Local

	50
	Alki - Columbia City - Othello Station
	50
	Local

	60
	International District - Westwood Village - Beacon Hill
	60
	Local

	74-79
	Roosevelt - University District - View Ridge
	74, 79
	Local

	101
	Renton TC - Seattle CBD
	101
	Local

	111
	Lake Kathleen - Seattle CBD
	111
	Local

	124
	Tukwila - Georgetown - Seattle CBD
	124
	Local

	125
	Westwood Village - Seattle CBD
	125
	Local

	128
	Southcenter - Westwood Village - Admiral District
	128
	Local

	131
	Burien TC - Highland Park - Seattle CBD
	131
	Local

	132
	Burien TC - South Park - Seattle CBD
	132
	Local

	182
	NE Tacoma - Federal Way TC
	182
	Local

	224
	Duvall - Redmond TC
	224
	Local

	230
	Bothell - Kirkland - Juanita Village
	230
	Local

	231
	Woodinville - Kirkland - Juanita Village
	231
	Local

	630
	Mercer Island - Downtown Seattle
	630
	Local

	631
	Gregory Heights - Burien TC
	631
	Local

	773
	Seacrest Marina - West Seattle Junction
	773
	Local

	775
	Seacrest Marina - Alki
	775
	Local

	907
	Enumclaw - Renton TC
	907
	Local

	914
	Kent TC - East Hill
	914
	Local

	915
	Enumclaw - Auburn Station
	915
	Local

	930
	Bothell - Redmond Town Center - Willows Rd
	930
	Local

	3006
	Shoreline - Mountlake Terrace - Echo Lake
	331
	Local

	3007
	Aurora Village - Northgate - Meridian Ave N
	346
	Local

	3028
	Queen Anne - Capitol Hill - South Lake Union
	(-)
	Local

	3033
	Eastlake - Mount Baker - First Hill/Leschi
	(-)
	Local

	3047
	Mercer Island - S Mercer Island - Island Crest Way
	204
	Local

	3054
	Kent - Tukwila - Southcenter Pkwy
	180
	Local

	3055
	East Hill/Meridian - SeaTac Airport - Kent
	906
	Local

	3061
	Green River CC - Renton Highlands - 132nd Ave SE
	169
	Local

	3062
	Black Diamond - Kent Station - Wilderness Village
	168, 907
	Local

	3064
	Federal Way TC - Kent/Des Moines Station - Military Road S
	183
	Local

	3067
	Twin Lakes - Federal Way TC - Mirror Lake
	187
	Local

	3068
	Auburn Station - Sunset Park - Stuck
	180
	Local

	3069
	Auburn Station - Angle Lake Station - Des Moines
	(-)
	Local

	3073
	Renton - Newcastle - NE 44th St BRT Station
	(-)
	Local

	3080
	Factoria - Bellevue TC - Bellevue College/Crossroads
	226
	Local

	3085
	Tibbetts Valley Park - Issaquah High School - Mt Olympus Dr SW
	271
	Local

	3090
	Woodinville - Redmond - SR 202
	(-)
	Local

	3091
	Overlake - Cottage Lake - Redmond
	931, 248
	Local

	3092
	Overlake - S Kirkland P&R - Highland Park
	249
	Local

	3096
	Overlake - Eastgate - Crossroads
	221
	Local

	3103
	Eastgate - Clyde Hill - Bellevue TC
	246
	Local

	3114
	Redmond Town Center - Kenmore - Totem Lake
	234, 244
	Local

	3116
	Eastgate - Bothell - Totem Lake
	(-)
	Local

	3122
	Laurelhurst - Seattle CBD - Eastlake
	47, 25
	Local

	3162
	Green River CC - Renton TC - Kent East Hill
	164, 169
	Local

	3168
	Pacific - Auburn Station - Algona
	917
	Local

	3183
	Issaquah Highlands - Eastgate - Cougar Hills
	271
	Local

	3205
	Aurora Village - Northgate - Jackson Park
	347
	Local

	3213
	Woodinville - Kirkland - Totem Lake
	255
	Local

	3214
	Mercer Island Station - Mercer Island High School - West Mercer Elementary
	(-)
	Local

	3220
	North Bend - Duvall - Carnation
	629
	Local

	3221
	Kent Station - The Landing - 84th Ave S/Lind Ave SW
	(-)
	Local

	3403
	Federal Way TC - Star Lake Station - S 288th St
	183
	Local

	3988
	Twin Lakes - Federal Way TC - Celebration Park
	903
	Local

	3989
	Factoria - Kirkland - Bellevue TC
	234, 234, 240
	Local

	3990
	Kent/Des Moines Station - Burien TC - Normandy Park
	166
	Local

	3992
	Issaquah Highlands - Eastgate - West Lake Sammamish Pkwy
	271
	Local

	3996
	Rainier Beach - Mount Baker - Genesee
	50
	Local

	3997
	Madison Valley - Beacon Hill - Central District
	8
	Local

	3998
	Renton TC - SeaTac Airport - Tukwila Station
	156, F-Line
	Local


[bookmark: _Ref74234197][bookmark: _Toc77707417]Figure B‑22	Metro Connects 2050 Network Route List
	2050
Route
	To/From/Via
	Comparable Existing Routes
	Service Type

	1001
	Shoreline - Downtown Seattle via SR 99
	E Line
	RapidRide

	1013
	Northgate - Seattle CBD - U. District
	J Line
	RapidRide

	1033
	Renton - Auburn - Kent
	I Line
	RapidRide

	1041
	Burien TC - Alki - Delridge
	H Line, 50
	RapidRide

	1047
	Rainier Beach - Federal Way - SeaTac
	A, 124
	RapidRide

	1048
	Renton - Burien - Tukwila
	F Line
	RapidRide

	1059
	Madison Valley - Seattle CBD - E Madison St
	G Line
	RapidRide

	1009
	Bothell - UW - Kenmore
	372
	RapidRide Candidate

	1010
	Ballard - Lake City - Northgate
	D Line, 45, 75
	RapidRide Candidate

	1012
	Ballard - Children’s Hospital - Wallingford
	44
	RapidRide Candidate

	1014
	Loyal Heights - U. District - Green Lake
	45
	RapidRide Candidate

	1027
	Totem Lake - Eastgate - Kirkland
	255, 271
	RapidRide Candidate

	1028/3101
	Crossroads - UW - Bellevue
	B South, 271
	RapidRide Candidate

	1030
	Overlake - Renton - Eastgate
	240, 245
	RapidRide Candidate

	1043
	Alaska Junction - Burien TC - Westwood
	C Line, 131
	RapidRide Candidate

	1049
	Kent - Rainier Beach - Tukwila
	150
	RapidRide Candidate

	1052
	Twin Lakes - Green River CC - Federal Way
	181
	RapidRide Candidate

	1056
	Highline CC - Green River CC - Kent
	164, 166
	RapidRide Candidate

	1061
	Interbay - Madison Park - Capitol Hill
	8, 11
	RapidRide Candidate

	1063
	U. District - Mount Baker - Central District
	48
	RapidRide Candidate

	1064
	U. District - Othello - Capitol Hill
	36, 49
	RapidRide Candidate

	1071
	Rainier Beach - Seattle CBD - Mount Baker
	7
	RapidRide Candidate

	1202
	Seattle CBD - Sand Point - Green Lake
	62
	RapidRide Candidate

	1993
	Northgate TC - Ballard - Seattle CBD via Leary Av NW
	40
	RapidRide Candidate

	1999
	Redmond - Eastgate - Overlake
	B-Line
	RapidRide Candidate

	67
	Northgate - University District - Roosevelt
	67
	Frequent

	1002
	Richmond Beach - UW - 15th Ave NE
	373
	Frequent

	1005
	Seattle CBD - Shoreline CC - Fremont
	5
	Frequent

	1006
	Loyal Heights - Northgate - Ballard
	(-)
	Frequent

	1007
	Shoreline CC - UW - Lake City
	75
	Frequent

	1018
	Laurelhurst - Magnolia - Wallingford
	31
	Frequent

	1019
	U. District - Shoreline - Lake City
	65
	Frequent

	1025
	Kenmore - Overlake - Totem Lake
	225
	Frequent

	1026
	Southeast Redmond - Kirkland - NE 85th St
	250
	Frequent

	1031
	Issaquah Highlands - Eastgate - West Lake Sammamish Pkwy
	271
	Frequent

	1037
	Kirkland - Eastgate - Overlake
	221, 245
	Frequent

	1039
	Rainier Valley - Westwood - Georgetown
	60
	Frequent

	1040
	West Seattle - Burien - White Center
	128
	Frequent

	1042
	Alki - Tukwila - White Center
	125
	Frequent

	1046
	Fairwood - Kent/Des Moines Station - SeaTac
	156, 906
	Frequent

	1068
	Madrona - Seattle CBD - Capitol Hill
	2
	Frequent

	1074
	Rainier Beach - Uptown - First Hill
	38
	Frequent

	1075
	Renton Highlands - Rainier Beach - Renton
	105, 106
	Frequent

	1083
	Beacon Hill - Burien - Georgetown
	60, 132
	Frequent

	1085
	Burien - Des Moines - Normandy Park
	166
	Frequent

	1088
	Seattle CBD - Renton - Georgetown
	107, 124
	Frequent

	1213
	Seattle SBD - Volunteer Park - Capitol Hill
	10
	Frequent

	1214
	Queen Anne - Mount Baker - Seattle CBD
	3, 4, 14
	Frequent

	1215
	Kenmore - Shoreline CC - North City
	331
	Frequent

	1220
	SPU - Seattle CBD - Queen Anne
	3, 4
	Frequent

	1501
	Factoria - Kirkland - Bellevue TC
	234, 234, 240
	Frequent

	1505
	SPU - Madrona - Seattle CBD
	3, 4
	Frequent

	1511
	Redmond - Cottage Lake - Avondale
	232, 931
	Frequent

	1512
	Jackson Park - Magnolia - Ballard
	28, 24
	Frequent

	1513
	NE Tacoma - Federal Way - Twin Lakes
	903
	Frequent

	1514
	Covington - SeaTac - Kent
	180, 168
	Frequent

	1515
	Kent - Twin Lakes - Star Lakes
	183, 901
	Frequent

	1994
	University District - Northgate – Green Lake
	26, 32, 62, 67
	Frequent

	1997
	Madison Valley - Beacon Hill - Central District
	8
	Frequent

	1998
	Mountlake Terrace - Northgate - Shoreline
	346
	Frequent

	162
	Kent - Seattle CBD
	162
	Express

	2003
	Westwood Village - South Lake Union - Alaska Junction
	116
	Express

	2012
	North Bend - Mercer Island Station - Issaquah Highlands
	208
	Express

	2016
	Burien TC - First Hill - International District
	121, 122, 123
	Express

	2020
	Snoqualmie - Auburn Station - Maple Valley
	(-)
	Express

	2021-N
	Admiral District - Burien TC
	120, 128
	Express

	2021-S
	Kent Station - Burien TC - SeaTac 
	180
	Express

	2022
	Issaquah - Renton Village - Renton TC
	(-)
	Express

	2028
	Enumclaw - Auburn Station - SR164
	915
	Express

	2203
	Duvall - Redmond - Redmond Ridge
	224
	Express

	2204
	Duvall - Bothell - Cottage Lake
	232, 931
	Express

	2205
	North Bend - Redmond - Fall City
	(-)
	Express

	2206
	Redmond - Mercer Island Station - Issaquah Highlands
	216, 269
	Express

	2207
	Federal Way TC - Seattle CBD - S 272nd St
	177
	Express

	2402
	Seattle CBD - Auburn - SR 167
	(-)
	Express

	2515
	Woodinville - First Hill - South Lake Union
	309
	Express

	2516
	Totem Lake - Lower Queen Anne - UW/South Lake Union
	540, 255
	Express

	2518
	Edmonds - Redmond - Lake Forest Park
	342
	Express

	2614
	Renton - Lower Queen Anne - Uptown
	143
	Express

	2615
	Enumclaw - Renton Village - Maple Valley
	907
	Express

	2998
	University District - Woodinville - I-405
	311
	Express

	2999
	Maple Valley - Overlake - Issaquah
	(-)
	Express

	74-79
	Roosevelt - University District - View Ridge
	74, 79
	Local

	101
	Renton TC - Seattle CBD
	101
	Local

	230
	Bothell - Kirkland - Juanita Village
	230
	Local

	231
	Woodinville - Kirkland - Juanita Village
	231
	Local

	914
	Kent TC - East Hill
	914
	Local

	915
	Enumclaw - Auburn Station
	915
	Local

	930
	Bothell - Redmond Town Center - Willows Rd
	930
	Local

	3006
	Shoreline - Mountlake Terrace - Echo Lake
	331
	Local

	3007
	Aurora Village - Northgate - Meridian Ave N
	346
	Local

	3025
	Magnolia - South Lake Union - 28th Ave W
	31, 33, 24
	Local

	3028
	Queen Anne - Capitol Hill - South Lake Union
	(-)
	Local

	3033
	Eastlake - Mount Baker - First Hill/Leschi
	(-)
	Local

	3034
	Alki - Mount Baker - SODO
	50
	Local

	3040
	Burien TC - SODO - SR99
	131
	Local

	3047
	Mercer Island - S Mercer Island - Island Crest Way
	204
	Local

	3050
	Highline CC - Burien - Des Moines Memorial Dr
	631, 166
	Local

	3053
	Normandy Park - Rainier Beach - Tukwila Int'l Blvd Station
	156
	Local

	3054
	Kent - Tukwila - Southcenter Pkwy
	180
	Local

	3055
	East Hill/Meridian - SeaTac Airport - Kent
	906
	Local

	3061
	Green River CC - Renton Highlands - 132nd Ave SE
	169
	Local

	3062
	Black Diamond - Kent Station - Wilderness Village
	168, 907
	Local

	3064
	Twin Lakes - Des Moines - Federal Way TC
	183
	Local

	3067
	Twin Lakes - Federal Way TC - Mirror Lake
	187
	Local

	3068
	Auburn Station - Sunset Park - Stuck
	180
	Local

	3069
	Auburn Station - Angle Lake Station - Des Moines
	(-)
	Local

	3073
	Fairwood - Newcastle - Renton TC
	(-)
	Local

	3080
	Factoria - Bellevue TC - Bellevue College/Crossroads
	226
	Local

	3085
	Tibbetts Valley Park - Issaquah High School - Mt Olympus Dr SW
	271
	Local

	3090
	Sammamish - Woodinville - Redmond
	(-)
	Local

	3091
	Overlake - Cottage Lake - Redmond
	931, 248
	Local

	3092
	Overlake - S Kirkland P&R - Highland Park
	249
	Local

	3096
	Overlake - Eastgate - Crossroads
	221
	Local

	3099
	Federal Way TC - Kent Station - Lakeland North
	(-)
	Local

	3103
	Eastgate - Clyde Hill - Bellevue TC
	246
	Local

	3104
	Capitol Hill - Discovery Park - South Lake Union
	19, 24
	Local

	3114
	Bear Creek P&R - Kenmore - Totem Lake
	234, 244
	Local

	3116
	Eastgate - Kenmore - Snyders Corner
	(-)
	Local

	3122
	Laurelhurst - Seattle CBD - Eastlake
	47, 25
	Local

	3123
	University District - Seattle CBD - Boyer Ave E
	10
	Local

	3162
	Green River CC - Renton TC - Kent East Hill
	164, 169
	Local

	3164
	Seattle Children’s South - Federal Way TC - Lake Geneva
	(-)
	Local

	3168
	Pacific - Auburn Station - Algona
	917
	Local

	3183
	Issaquah Highlands - Eastgate - Cougar Hills
	271
	Local

	3184
	Sammamish - Cougar Mountain - Issaquah Highlands
	(-)
	Local

	3185
	Preston - Issaquah - Fall City
	(-)
	Local

	3205
	Aurora Village - Northgate - Jackson Park
	347
	Local

	3213
	Woodinville - Kirkland - Totem Lake
	255
	Local

	3214
	Mercer Island Station - Mercer Island High School - West Mercer Elementary
	(-)
	Local

	3216
	Bothell - Kingsgate - 132nd Ave NE
	236, 238
	Local

	3218
	Tukwila Int'l Blvd Station - Kennydale - Renton TC
	(-)
	Local

	3220
	North Bend - Duvall - Carnation
	629
	Local

	3221
	Kent Station - The Landing - 84th Ave S/Lind Ave SW
	(-)
	Local

	3224
	Woodinville - Kenmore - UW Bothell
	931
	Local

	3225
	Issaquah Highlands - Redmond - Sammamish
	269
	Local

	3230
	Kenmore - Mountlake Terrace - Brier
	(-)
	Local

	3400
	Rainier Beach - Alaska Junction - Georgetown
	36, 131
	Local

	3401
	Tukwila Int’l Blvd Station - SODO - Georgetown
	124
	Local

	3403
	Federal Way TC - Kent/Des Moines Station - Military Rd S / Pacific Hwy S
	183
	Local

	3405
	S Vashon - N Vashon - Valley Center
	118
	Local

	3406
	Dockton - N Vashon - Ellisport
	119
	Local

	3994
	Carnation - Redmond - NE Redmond Fall City Rd
	(-)
	Local

	3995
	Puyallup - Federal Way TC - Edgewood
	402
	Local

	3996
	Rainier Beach - Mount Baker - Genesee
	50
	Local

	3998
	Renton TC - SeaTac Airport - Tukwila Station
	156, F-Line
	Local

	3999
	East Renton Highlands - Rainier Beach - Renton TC
	105
	Local
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RapidRide Expansion Report
Background
As part of the 2021 Metro Connects update, Metro made targeted updates to the 2025 and 2040 service networks, including the planning horizon for each network. The 2025 network became the interim network and is targeted for delivery before Sound Transit’s Ballard Link extension is complete, currently planned for 2036. The 2040 network became the 2050 network to align with the Puget Sound Regional Council’s recently adopted VISION 2050, the region’s long-range growth plan.
As part of updating the service networks, Metro also evaluated the RapidRide corridors included in each network. This evaluation was intended to ensure the continued success of the program by addressing two important conditions.
Scale the number of new RapidRide lines in the interim and 2050 networks to be consistent with the historical delivery pace of the RapidRide program. The 2040 RapidRide network included 26 total RapidRide lines. To achieve 26 lines by 2040, Metro would need to develop and put a new RapidRide line into service every 1.25 years. However, over the life of the program, Metro has put a new RapidRide line into service every two to three years.
Ensure the corridors identified for RapidRide are appropriate to include as part of the future high-capacity transit network. RapidRide lines require significant investment in service and capital improvements to support higher passenger volumes. Given limited resources, Metro wants to ensure future RapidRide lines provide the most value and will be successful if implemented.
RapidRide Corridor Evaluation
In total, 57 corridors were included in the evaluation. These corridors included all those designated as RapidRide in the original Metro Connects 2025 and 2040 networks as well as select non-RapidRide corridors. The non-RapidRide corridors included all frequent service in the original 2025 network and 11 additional corridors (Express or Local) that have high ridership or were identified as providing key regional connections as part of a future high-capacity transit network.
The RapidRide corridor evaluation took a two-step process for identifying RapidRide lines for the interim and 2050 networks. Step 1 was an initial screening to identify candidate corridors appropriate for RapidRide service. Step 2 further evaluated these candidate corridors on five different factors. The corridors that score the highest in Step 2 would then be prioritized for inclusion in the interim and 2050 networks.
Step 1 Evaluation
The Step 1 evaluation used two criteria for determining corridors appropriate for RapidRide service: 
Strong service demand. High demand for service ensures that sufficient rider demand exists to justify RapidRide service and capital investments, and that the demand profile aligns with RapidRide service standards.
Regional connectivity value. Using a regional connectivity value ensures that RapidRide is providing important connections that are part of the regional high-capacity transit network. 
The specific measures and methods used for determining the results are summarized in Figure C‑1 below. 
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	Factor
	Measures
	Method

	Service Demand
	Projected annual ridership
	The Sound Transit ridership model was used to estimate 2042 daily boardings and the average riders per service hour.

	
	Minimum daily ridership
	The evaluation assumed that, at a minimum, future RapidRide lines should have more than 6,000 rides per day and more than 20 rides per service hour. This minimum standard is based on the 2019 ridership of the F Line, the RapidRide route with the lowest ridership. It was assumed all future RapidRide service should perform as well or better.

	Connectivity Value
	Relative change in job access
	Using a dataset of over 100 randomized origins, the analysis determined the population and employment within a 45-minute travel shed of all corridors in the transit network. To determine the unique connectivity of each RapidRide candidate, the analysis estimates the change in people and jobs within 45-minutes by excluding each RapidRide candidate corridor from the network iteratively to determine the unique value of each corridor.


If a corridor did not meet the minimum standards for both the service demand and the connectivity score, the corridor was removed as a potential candidate for future RapidRide service. Of the 57 corridors included in the initial evaluation, 35 corridors were deemed appropriate for RapidRide service and carried forward to the Step 2 evaluation. 
Step 2 Evaluation
Step 2 was used for evaluating and prioritizing the candidate corridors identified in Step 1. The evaluation used five factors to score and prioritize each candidate corridor. The factors used include: equity, environmental, capital needs, service demand, and implementation. The factors are based on the social equity and climate change goals included the Mobility Framework as well as factors that make projects competitive for federal grant funding. Equity followed by sustainability were weighted more in the final scoring to reflect their importance in prioritizing future RapidRide lines for the interim and 2050 networks.

[bookmark: _Toc77707419]Figure C‑2	Measures and Methods for Step 2 Evaluation
	Factor
	Measure
	Method

	Equity
	Low-income households
	Estimated the total and density of 2040 population, household, and employment forecasts within a half-mile of a corridor. The estimates were based on Census data and Puget Sound Regional Council (PSRC) population and employment forecasts.
The overall score was calculated by summing each metric by assigned weight. The communities of color, low-income households, and low-wage jobs metrics were weighted more than other metrics.

	
	Communities of color
	

	
	Limited-English households
	

	
	Individuals with a disability
	

	
	Foreign-born individuals
	

	
	Low-income jobs
	

	Environmental
	Future net new riders
	Net new ridership for each RapidRide route was calculated using the Sound Transit incremental ridership model, comparing total ridership in 2042 with and without each half-mile corridor.

	
	Net change in household and job density (2014-2040)
	For each half-mile corridor, a proportional sum of the net change in household and job densities within a traffic analysis zone was calculated and summed by corridor.

	
	Household and job density (2050)
	For each half-mile corridor, the 2050 estimate was extrapolated from the 2040 model data using the annual growth rate from 2014-2040.

	Capital
	Existing Speed
	Existing average speed data for each route was based on the historical average speed for route segments as a percentage of the posted speed limit.

	
	Speed Change 2014-2050
	PSRC travel demand model data was used to compute a weighted average speed in the base year (2014) and the future year (2040) by zip code and applied a weighted average to the corridors that intersect zip codes.

	
	Opportunity for dedicated right-of-way
	Parcel GIS data was used to determine the width of roadway segments and estimated the percent of right-of-way along each alignment that exceeds 80 feet, which can likely accommodate queue jumps or bus-only lanes.

	Service Demand
	Future daily boardings
	The Sound Transit ridership model was used to estimate 2042 daily boardings and the average riders per service hour.

	
	Future average rides per hour
	

	
	Connectivity value
	Using a dataset of over 100 randomized origins, the analysis determined the population and employment within a 45-minute travel shed of all corridors in the transit network. To determine the unique connectivity of each RapidRide candidate, the analysis estimates the change in people and jobs within 45-minutes by excluding each RapidRide candidate corridor from the network iteratively to determine the unique value of each corridor.

	
	Current pandemic ridership
	Stop-level boardings from summer 2020 were compared to pre-COVID-19 ridership in summer 2019 and summed by corridor to determine the percent decrease.

	Implementation
	Existing transit priority investments
	Speed and reliability investments made along a candidate corridor were scored by total project cost.

	
	Planned transit priority investments
	Planned speed and reliability investments in Metro capital improvement plan for candidate corridors were scored by total project cost.


Findings and Updates
For the Step 1 results, 22 of the 57 corridors did not meet the Step 1 criteria and were determined to not be appropriate for RapidRide service. Four of these 22 corridors were planned for RapidRide service in the Metro Connects 2040 network (1025, 1026, 1075, and 1515). All four had projected daily ridership below the minimum threshold. The remaining 35 corridors were included in the Step 2 evaluation.
For the Step 2 results, the candidate RapidRide corridors were grouped on a scale of low (bottom third), medium (middle third), or high scoring (top third) for each factor. The low to high scale was based on a total composite score for each route derived from the weighted scores for each measure. Using these scores and other relevant factors, Metro staff updated the RapidRide corridors included in the interim and 2050 Metro Connects network.
Network Size
First, the evaluation had to determine the number of RapidRide lines planned for the interim and 2050 networks. The 2016 Metro Connects plan identified a network of 26 RapidRide Lines by 2040 and 19 lines by 2025. Currently, Metro and its partners are on pace to have a total of 10 lines by 2025, about half of what was assumed in Metro Connects. A key goal of the RapidRide assessment is to right-size the program so partners and the public have a realistic understanding of the future and to set Metro up for success over the coming decade. Achieving 26 lines by 2040 assumes a delivery pace of one line every 1.2 years from 2016-2040. This is very optimistic as historically, the RapidRide program has delivered one line every two to three years. 
	[bookmark: _Ref74293186][bookmark: _Toc77707420]Figure C‑3	Interim and 2050 RapidRide Network Size
	Date
	RapidRide
Network Size

	2019
	6

	2025 (planned)
	10

	Interim Network
	13-15

	2050 Network
	19-23





Based on historical considerations, the 2020 funding outlook, and other capital needs, the evaluation assumed the number of RapidRide lines in the interim and 2050 networks would be consistent with the historical delivery pace of one line every two to three years. Figure C‑3 summarizes the number of lines planned for the interim and 2050 networks. The ranges shown for the interim and 2050 networks better reflect realistic delivery capacity while still being aspirational targets.
Programmatic Approach
One challenge in determining a fixed number of corridors for the interim and 2050 networks (as was done for the original 2025 and 2040 networks) was that the composite scores for many corridors were similar. The similar scores made it difficult to determine clear cut-offs for inclusion in either the interim or 2050 network. This challenge was further compounded by the COVID-19 pandemic and the uncertainty surrounding future travel demand, funding, and potential demographic changes. In addition, determining a fixed number of corridors would limit the opportunity to engage partners and communities, which is particularly important where major service restructures are needed to implement a RapidRide line, and the ability to use additional analysis and future data to inform the decision process.
For these reasons, the future RapidRide lines identified for development will be determined through a “programmatic” approach. The programmatic approach identifies a larger pool of candidate corridors for the interim and 2050 networks. The selection of specific lines for development from the list of candidates would occur at a future date based on updated analysis, stakeholder engagement, and available funding opportunities and planning work. 
Network Composition
The original 2025 and 2040 networks were the starting point for determining the candidate corridors for the interim and 2050 networks. The evaluation then prioritized high-scoring corridors from Step 2 first for the interim network and then for the 2050 network. However, this decision process also included factors other than only a corridor’s composite score. Specific factors considered are:
Link light-rail expansion - Lines contingent on the expansion of Link light rail to West Seattle and Ballard, such as 1001, were included long-term 2050 network even if they scored highly.
Planned lines - Lines with planning already started, such as the R and K Lines, were assumed to be a part of the interim network.
Key connections - Lines that provide key connections in the high-capacity transit network that do not have other alternatives, such as 1052 and 1056, were included in the interim network.
Duplication - Lines that provide similar connections as other higher-scoring lines, such as 106, were excluded from the interim or 2050 network, even if they scored higher than other routes.
Based on these factors and the composite scores, Metro staff determined candidate corridors for each network, which are shown in Figure C‑4 and Figure C‑5.
[bookmark: _Ref74293736][bookmark: _Toc77707421]Figure C‑4	Current and Planned RapidRide Network
	Corridor
	Status
	Location
	One-Way Miles

	A 
	Current RapidRide
	SeaTac, Des Moines, Federal Way 
	12.0

	B 
	Current RapidRide
	Redmond, Overlake, Bellevue 
	9.9

	C 
	Current RapidRide
	SLU, West Seattle, Westwood Village
	10.8

	D 
	Current RapidRide
	Crown Hill, Ballard, Seattle CBD 
	9.2

	E 
	Current RapidRide
	Shoreline, SR-99, Seattle CBD 
	13.1

	F 
	Current RapidRide
	Renton, Tukwila, Burien 
	12.9

	G 
	RapidRide in construction
	Madison Valley, E Madison St, Seattle CBD 
	2.4

	H 
	RapidRide in construction
	Burien TC, Westwood Village, Seattle CBD
	13.2

	I 
	RapidRide in design
	Renton, Kent, Auburn 
	17.9

	J 
	RapidRide in design
	U. District, Eastlake, Seattle CBD
	4.9


[bookmark: _Ref74293747][bookmark: _Toc77707422]Figure C‑5	Interim Network RapidRide Candidates 
	Corridor
	Candidate Description
	Location
	One-Way Miles

	1027 (K) 
	New Line 
	Totem Lake, Bellevue, Eastgate
	14.6

	1071 (R) 
	New Line 
	Rainier Beach, Mount Baker, Seattle CBD
	8.0

	E 
	Extension
	E Line extension to Mountlake Terrace TC
	3.2

	1012 
	New Line 
	Ballard, Wallingford, Children's Hospital 
	5.9

	1049 
	New Line 
	Kent, Southcenter, Seattle CBD 
	20.1

	1052 
	New Line 
	Twin Lakes, Federal Way, Green River CC 
	13.9

	1056 
	New Line 
	Highline CC, Kent, Green River CC 
	11.9

	1064 
	New Line 
	U. District, Beacon Hill, Othello 
	10.1

	1993 
	New Line 
	Lake City, Ballard, Seattle CBD 
	13.7

	1999 
	Modification 
	Redmond, Overlake, Eastgate
	13.5

	3101+1028 
	Modification 
	Crossroads, Bellevue, U. District
	10.9


[bookmark: _Toc77707423]Figure C‑6	2050 Network RapidRide Candidates
	Corridor
	Candidate Description
	Location
	One-Way Miles

	1027 (K) 
	New Line 
	Totem Lake, Bellevue, Eastgate
	14.6

	1071 (R) 
	New Line 
	Rainier Beach, Mount Baker, Seattle CBD
	8.0

	A
	Extension
	A Line extension to Rainier Beach
	4.8

	C
	Modification
	C Line extension to Burien and truncated northern terminus at West Seattle Junction
	9.4

	E 
	Extension
	E Line extension to Mountlake Terrace TC
	3.2

	H
	Modification
	H Line realign northern terminus to Alki
	11.6

	J
	Extension
	J Line extension to NE 65th St
	1.3

	1009
	New Line
	Bothell, Kenmore, U. District
	14.8

	1010
	New Line
	Ballard, Greenwood, Lake City
	7.4

	1012 
	New Line 
	Ballard, Wallingford, Children's Hospital 
	5.9

	1014
	New Line
	Loyal Heights, Green Lake, U. District
	6.5

	1030
	New Line
	Overlake, Newcastle, Renton
	17.7

	1049 
	New Line 
	Kent, Southcenter, Rainier Beach 
	13.0

	1052 
	New Line 
	Twin Lakes, Federal Way, Green River CC 
	13.9

	1056 
	New Line 
	Highline CC, Kent, Green River CC 
	11.9

	1061
	New Line
	Uptown, Capitol Hill, Madison Park
	7.6

	1063
	New Line
	U. District, Central District, Mount Baker
	6.5

	1064 
	New Line 
	U. District, Beacon Hill, Othello 
	10.1

	1202
	New Line
	Seattle CBD, Green Lake, Sand Point
	11.3

	1993 
	New Line 
	Lake City, Ballard, Seattle CBD 
	13.7

	1999 
	Modification 
	Redmond, Overlake, Eastgate
	13.5

	3101+1028 
	Modification 
	Crossroads, Bellevue, U. District
	10.9
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Transportation GHG Emissions Reduction Opportunities Evaluation
Background
Transportation generates more than one-third of greenhouse gases (GHGs) in King County. Reducing transportation emissions will require a combination of reducing car trips and vehicle emissions. As a public transit provider, King County Metro has a key role to play in reducing emissions both directly (by reducing emissions from its fleet) and indirectly (by getting people where they need to go without using their personal vehicles). In 2017, passenger vehicles made up 25.5 percent of King County emissions, and emissions from the Metro bus fleet made up 0.5 percent. Metro’s fixed-route bus fleet alone generates approximately 100,000 tons of emissions annually while providing transit service. Shifting trips from private cars to transit, biking, or walking can all reduce emissions.  
On an average weekday before the pandemic, Metro carried over 400,000 riders. Metro estimates that its pre-pandemic service levels reduced regional emissions by over 600,000 tons annually. These reductions are due not only to shifting trips from driving to transit, but also by supporting compact land use that reduces the need and length of private car trips.
Addressing climate change is a core priority for King County and Metro. The King County Metro Mobility Framework established a guiding principle to “address the climate crisis and environmental justice” and includes recommendations to meet King County’s climate goals by reducing car use, developing clean infrastructure, promoting climate justice, and by prioritizing ways to make transit convenient and accessible.
The 2020 King County Strategic Climate Action Plan (2020 SCAP) established targets for reducing countywide greenhouse gas (GHG) emissions by 80 percent by 2050 and emissions from King County government operations by 80 percent by 2030. Transportation is responsible for over one-third of all GHG emissions in the county, which is primarily a result of the number and length of trips within, to, and from the county. The 2020 SCAP identifies pathways to achieving the countywide and operational targets, which includes reducing car trips countywide and implementing a zero-emission fleet. In order to meet the GHG emission targets, King County must reduce passenger and light-duty vehicle miles traveled by 20 percent by 2030 and 28 percent by 2050, and reduce county operational fleet emissions by 45 percent by 2025 and 70 percent by 2030, compared to 2017. 
Metro led the development of the goals, strategies, and priority actions in the Transportation and Land Use focus area of the 2020 SCAP, building on work completed with the King County Metro Mobility Framework. This work with the 2020 SCAP was also used to inform Metro’s Strategic Plan, Service Guidelines, and Metro Connects policy updates. In the development of the 2020 SCAP goals and priority actions, Metro identified the following key questions:
What level of transit service, land use density, and vehicle usage pricing would be required to reduce vehicle miles traveled by 28 percent by 2050?
What are the most cost-effective investments Metro can make to reduce GHGs, and what is the annual maximum GHG reduction that can be achieved? What other considerations, such as equity, are important when comparing strategies?
To address these questions, Metro conducted two preliminary analyses that are summarized in this technical report:
Evaluation of scenarios to meet vehicle miles travels reduction targets
Comparison of Metro mobility and fleet investment strategies to reduce GHG emissions[footnoteRef:5] [5:  Full version of this analysis is available: King County Metro Mobility and Fleet Investment Strategies to Reduce GHG Emissions] 

Evaluation of Scenarios to Meet Car Trip Reduction Targets
To establish long-term goals for the SCAP and identify specific priority actions for the next five years, Metro modeled what levels of transit service, land use density, and vehicle usage pricing would be required to reduce vehicle miles traveled by 28 percent by 2050. The purpose of the analysis was to illustrate the scale of action needed. It was not intended to identify specific implementation strategies. The analysis used the PSRC VISION 2050 transit-focused land use scenario as a starting point. VISION 2050 assumes:
Build out of Sound Transit 3 and Metro Connects[footnoteRef:6] [6:  Original modeling conducted in 2019 based on 2017 Metro Connects and draft VISION 2050 transit-focused land use scenario. ] 

At least 98.5 percent of new countywide residential construction inside the Urban Growth Area
A $0.13 per mile road usage and carbon fee. 
With VISION 2050 as a baseline, an increase in transit service, land use density, and vehicle usage pricing were each modeled separately, along with a scenario that combined an increase in transit service with vehicle usage pricing. 
The results of the evaluation are shown in Figure D‑1. Additional analysis found that attempting to achieve the targets through increased transit service or vehicle usage pricing alone was likely cost prohibitive. It was also discovered that increased land use density alone would not achieve the target. Results showed that a combined scenario of equitably implementing increased transit service, increased land use density, and vehicle usage pricing would be the best approach for achieving the target. This means that:
Increasing land use density and affordable housing near transit, which is a key component of VISION 2050, will be critical to achieving long-term goals. 
Transit service levels above and beyond what is planned in Sound Transit 3 and Metro Connects will be required. 
Pricing vehicle travel either through congestion pricing, tolling, a road usage charge, parking pricing, or similar tools are also necessary components to realistically achieve targets. Equitably implementing any pricing strategy presents a real challenge and is critical to ensure it aligns with Environmental & Social Justice (ESJ) commitments and does not result in an inequitable economic burden for disadvantaged populations.
[bookmark: _Ref74293827][bookmark: _Toc77707424]Figure D‑1	Results of Evaluation
	Scenarios Tested
	INPUTS/ASSUMPTIONS
	OUTCOMES

	
	Transit Service Levels
	Population and Job Growth
	Vehicle Usage Pricing Levels
	Percentage of Trips
Walk, Bile, Transit, Roll (% Non-Single Occupancy Vehicle Trips)
	Achieves 2020 SCAP and Metro Strategic Plan target for Reduction in Car Trips
(% reduction in VMT from 2017)

	VISION 2050
	Sound Transit 3 & 2050 Metro Connects service network
	Adopted Regional Growth Strategy
	$0.13/mile
	57%
	χ

	Transit Investment Focused
	↑
	−
	−
	↑
	ü

	Land Use Focused
	−
	↑
	−
	−
	χ

	Vehicle Pricing Focused
	−
	−
	↑
	↑
	ü

	Combined Scenario
	↑
	−
	↑
	↑
	ü


The proposed 2050 network in the 2021 Metro Connects update, along with the adopted VISION 2050, are estimated to reduce vehicle miles traveled in the range of 15 to 20 percent, falling short of the 2020 SCAP goal (28 percent reduction by 2050). This indicates a coordinated approach with regional and local agencies is needed to achieve targets. Based on this work, two strategies were adopted in the 2020 SCAP and are included in the King County Metro Strategic Plan update: 
Advocate and engage in regional conversations to evaluate options for vehicle usage pricing that is equitable.
Advocate and engage in regional conversations on transit service growth and service funding to achieve County climate goals. 
Update Metro’s policies, including Service Guidelines and Metro Connects, to reflect service priorities in routes that will reduce GHG emissions, balancing ridership, and climate priorities with other identified investment needs, including equity. Ensuring adherence to climate goals will require service priorities that focus on higher ridership services.
Comparison of king county Metro mobility and fleet investment strategies to reduce GHG emissions 
The interim and 2050 service networks in Metro Connects outline Metro investments that will reduce GHG emissions by 1) sustaining and growing public transit and 2) transitioning to an all zero-emission bus fleet. Further investments and policy action by partners and King County residents will be required to address the climate crisis. For the investments in public transit and the fleet that Metro controls, several questions emerged as Metro moves toward implementing Metro Connects:  
What are the various options available to Metro to reduce GHG emissions?
What is the most cost-effective investment strategy Metro can make to reduce GHGs? 
What other considerations, such as equity, are important when comparing strategies? 
How can Metro prioritize investments to develop a balanced portfolio to achieve goals? 
To answer these questions, Metro examined:
The relative cost effectiveness, in terms of dollars invested by Metro per ton of GHGs reduced (i.e., cost to reduce one ton of GHGs). Cost effectiveness is a useful metric for comparing across strategies and has been used by LA Metro[footnoteRef:7] in a similar analysis.  [7:  Los Angeles County Metropolitan Transportation Authority, 2010. Greenhouse Gas Emissions Cost Effectiveness Study. Available at: http://media.metro.net/projects_studies/sustainability/images/GHGCE_2010_0818.pdf and Los Angeles County Metropolitan Transportation Authority, 2019. Metro Climate Action and Adaptation Plan 2019. Available at: http://media.metro.net/projects_studies/sustainability/images/Climate_Action_Plan.pdf ] 

The annual maximum potential GHG emission reduction of different mobility and fleet purchasing strategies. Strategies vary in the magnitude of GHG emission reductions that can be achieved. Emissions from passenger transportation in King County is much larger than emissions from the Metro fleet, and as such, the opportunity to reduce emissions from passenger vehicle trips is much larger.
Investment strategies were identified and defined based on input from lead Metro staff and aim to align with Metro Connects updates. Strategies that were identified include: 
Transit-oriented development (TOD): Planning of developments surrounding Metro owned properties. 
Transportation Demand Management: Targeted campaigns to encourage transit and vanpool ridership
Alternative fuels: Purchasing biodiesel blends or renewable diesel for diesel-hybrid bus fleets.
Zero emission fleet: Transitioning to a zero-emission bus fleet. 
New BRT/RapidRide corridors with land use change: Implementing speed and reliability, and service improvements for BRT-type service, along with associated increases in land use and population density.
Frequent service expansion with land use change: Implementing frequent service (i.e., reduced all-day headways) and associated increases in land use and population density. 
Frequent service expansion: Implementing frequent service (i.e., reduced all-day headways) during peak or off-peak periods for select routes
Speed & reliability: Investing in corridors to improve peak and off-peak speeds of non-BRT/RapidRide routes
Access to transit: Implementing non-motorized improvements near high-frequency Metro stops
First/last mile connections: Improving access to high-capacity transit (e.g., VIA to transit).  
Cost and emission reduction potential are only a few of the factors considered. The full set of quantitative and qualitative criteria included:
Cost effectiveness: What monetary investment would Metro need to make to reduce one ton of GHGs?
Annual maximum GHG emission reductions: What are the maximum emission reductions that could be achieved in a future year (e.g., 2050) if the strategy is fully implemented?
Community benefit: Is there a community benefit beyond GHG reduction? 
Pro-equity opportunity: Can the benefit be implemented to prioritize where needs are greatest? 
Sphere of influence: Does Metro directly or indirectly influence GHG reduction?
Transformational impact: Does investment reduce future demand for fossil fuel? Is it permanent?  
Time scale: How quickly can emission reductions be achieved: near- (1 yr. or less), medium- (2-7 yrs.), or long-term (8-15 yrs.)?
The purpose of this analysis was to provide quantitative and qualitative guidance comparing various investments across a set of performance criteria. It was not intended to be project specific, but instead provides a comparison of relative GHG emission reduction opportunities and costs that Metro can implement. With limited resources to commit to address climate change, the main purpose of this analysis was to assess which investment type would have the biggest emission reduction. The most desirable strategies to reduce GHG emissions are those that are cost-effective, offer a large potential to reduce emissions, have a community benefit, provide pro-equity opportunities, result in direct reductions, are transformative, are achievable in the near-term, and can be independently implemented by Metro. All final investment priorities will need to be made considering a range of factors including service needs, operations, safety, and equity. 
Methodology
Each mobility and fleet investment strategy was modeled and evaluated individually. Mobility investments were modeled based on sample projects and scaled to investment levels as defined in the 2021 Metro Connects update. The methodology used is as follows:
Fleet strategies were modeled assuming implementation across the full fleet.
Fleet electrification cost estimates were based on an updated cost benefit analysis by Metro performed in 2020.  
Annual cost estimates were based on annual operating costs (e.g., service hours or fuel) in 2050 plus annualized capital infrastructure costs for the year 2050, adjusted for discount and inflation rates. While these annual cost estimates facilitate comparison across multiple strategies, in reality, these strategies will be implemented over many years.  
Annual maximum emission reduction potential is based on the emission reductions that could be achieved when strategies are fully implemented or the benefit is fully realized (e.g., land use change). For the purposes of this analysis, 2050 was used for comparison. 
Cost effectiveness was quantified based on annual cost estimates divided by annual maximum emissions reduction potential. 
This analysis did not consider scenario alternatives for different combinations of investment strategies. While each strategy modeled is distinct, there would be overlap in emissions reductions and the total opportunity to reduce emissions through Metro Connects or fleet investments cannot be determined based on adding together analysis of individual strategies here.
Results and Key Findings 
The comparison of the cost effectiveness (cost per ton of carbon reduced) and annual maximum GHG emission reduction potential in 2050 (tons reduced per year) for each strategy is shown in Figure D‑2.[footnoteRef:8]  [8:  Service investment and costs are modeled based on 2021 Metro Connects update. Fleet investments are based on the Zero-Emission Battery Bus Preliminary Implementation Plan (2020) (i.e., fleet plan associated with reduced service levels contemplated in 2025-2026 per the executive proposed budget).
 All cost estimates are shown as annual investments in discounted 2019 dollars. Given uncertainty and modeling limitations, analysis excludes near-term COVID-19 related impacts on ridership. Fuel prices are based on current pricing in 2020.] 

In Figure D‑2:
The width of the bars represents the potential range of cost, with narrow bars representing more known costs and wide bars representing costs with various levels of risk or dependencies. For example, there is a wide bar for frequent service because the cost to reduce one ton GHG ranges from $1,000 to $5,000 depending on the productivity of the service. 
In terms of position, the farther to the left the bar is, the more cost-effective the strategy is.  
The height of the bar reflects the potential emission reduction, with taller bars representing greater potential for emission reductions. The height of the bar varies when the emission reductions are dependent on how the investment is made. For example, investment in high productivity new RapidRide corridors could achieve a maximum of 350,000 tons or as few as 200,000 tons depending on if it is invested in higher or lower productivity corridors. 
An ideal strategy would be to the far left, indicating the investment is cost-effective, and tall, indicating the emission reduction potential is large. 
Several key findings emerge based on this analysis:
The most cost-effective investments appear to include TOD, TDM and alternative fuels, all having a cost of between $0 and $300 per ton.  When implemented in the most effective way possible, RapidRide or service with land use changes are also relatively efficient at about $500-800 per ton. The same is true with fleet electrification, at an estimated cost of $750 per ton. The least cost-effective investments are access to transit and first/last mile efforts.
The options with the greatest potential for emission reductions include RapidRide and service with land use changes (between approximately 100,000 and 300,000 tons/yr.), fleet electrification (135,000 tons/yr.), and service improvements (100,000 to 300,000 tons/yr.). Options with the least potential for emission reductions include TOD, TDM, and speed and reliability.
The options with the most certainty and lowest costs include fleet electrification, TDM, and fuel conversion.
Taken together, this information does not point to one single strategy but rather the need for a combination of strategies.
[bookmark: _Ref74293987][bookmark: _Toc77707425][bookmark: _Ref55562036][image: ]Figure D‑2	Net Cost Effectiveness Per Ton and Annual GHG Reduction Potential by 2040 of Mobility and Fleet Investment Strategies to Reduce GHG Emissions. 



Other qualitative factors are important when comparing trade-offs among investments to reduce GHG emissions, as shown in Figure D‑3. Each strategy was evaluated based on the qualitative criteria, with green representing the most favorable conditions relative to the criteria and red being the least favorable. Ideally, climate strategies would offer community benefit, provide pro-equity opportunities, result in direct reductions, be transformative, be achievable in the near-term and be independently implementable by Metro. When comparing strategies by each of the qualitative considerations, the results indicate: 
Community benefits are greatest for investments in mobility services because they result in improved mobility and quality of service. Zero-emission fleet investments provide the additional benefit of reduced air pollution; this benefit is minimal for alternative fuels.  
Pro-equity opportunities exist for both mobility and fleet investments by prioritizing deployment where needs are greatest. Investments in King County Metro-owned property supporting TOD, new RapidRide, and new frequent service combined with active engagement to achieve transit-supportive land use that serves priority populations, supports thriving neighborhoods, and avoids displacement offers the greatest opportunity to advance both climate and equity goals. Zero-emission fleet deployment can be prioritized to address environmental justice. 
Direct or indirect impact varies by strategy. Metro can influence passenger transportation but cannot directly control transportation choices of residents. In contrast, Metro has direct control over its fleet. 
Transformational investments support long-term change to low-carbon infrastructure and reduce demand for fossil-fuel. Mobility investments that include long-lasting capital improvements and compact land-use development have a more permanent and transformational impact. Fleet investments that transition Metro to a zero-emission fleet reduces future demand for diesel fuel and is more transformative than the use of alternative fuels.
Time to achieve reductions is longest for the most transformational strategies with the most emission reduction potential. Land use changes and transitioning to a zero-emissions fleet have a long-lead time. Investments in TDM, alternative fuels, and frequent service could be realized in the near-term.  Over half of the emissions from Metro’s bus fleet could be eliminated almost immediately through the purchase of renewable diesel. 
Implementation of new RapidRide and frequent service with land use change, TOD, and speed and reliability improvements all require significant coordination and support from partners and other organizations. 
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[bookmark: _Ref74294183][bookmark: _Toc77707426]Figure D‑3	Comparison of Mobility and Fleet Investment Strategies to Reduce GHG Emissions
	Metro Investments
	Cost Effectiveness ($/ton)
	Annual GHG Reduction Potential in 2040 (ton/yr.)
	Community Benefit?
	Pro-equity Opportunity?
	Direct or Indirect?
	Transformational Investment?
	Time to Achieve Reductions?
	Can Metro Independently Implement?

	Transit Oriented Development (TOD) 
	<$0 - $300
	10,000 – 15,000
	Yes - Housing
	Yes
	Indirect
	Yes
	Medium
	No

	Transit Demand Management (TDM)
	$50-$100
	25,000
	Maybe – Transit Access
	Yes
	Indirect
	Maybe
	Near
	Yes

	Alternative Fuel 
	$100 - $300: Biodiesel
$200: Renewable diesel
	3,000 – 135,000
	Minimal
	Minimal – Contracting
	Direct
	Maybe
	Near
	Yes

	Zero-emission fleet 
	$640 - $740
	80,000 – 200,000
	Yes – Air pollution and noise
	Yes – Air pollution and noise
	Direct
	Yes
	Near, Medium + Long
	Yes

	New BRT/RapidRide Corridors + Land Use 
	$500 - $1,500
	200,000 – 350,000
	Yes – Service
	Yes
	Indirect
	Yes
	Medium + Long
	No

	Frequent Service Expansion with Land Use 
	$750 - $1,000
	150,000 – 300,000
	Yes- Service
	Yes
	Indirect
	Yes
	Near + Long
	No

	Frequent Service Expansion  
	$750 - $3,000
	100,000 – 300,000
	Yes - Service
	Yes
	Indirect
	Maybe
	Near
	Yes

	Speed & Reliability (Non-RapidRide)
	$1,250 - $2,250
	25,000 – 35,000
	Yes – Service
	Yes
	Indirect
	Yes
	Medium
	No

	Access to Transit 
	$2,500 - $7,000
	8,000 – 15,000
	Yes – Accessibility
	Yes
	Indirect
	Yes
	Medium
	No

	First/ Last Mile Connections
	$2,500 - $5,500
	3,000
	Yes - Service
	Yes
	Indirect
	Maybe
	Near
	Yes
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Preliminary results of this analysis do not point to one simple strategy to reduce GHG emissions, but instead underscore the importance of a portfolio approach to reducing GHG emissions.
The strategies Metro can likely implement for the least cost, including TOD, TDM, and alternative fuels, are not the same strategies that offer the largest potential opportunity to reduce emissions, which include RapidRide and frequent service with transit-supportive land-use and fleet electrification. 
Metro Transit can have the greatest certainty in emission reductions achieved through fleet conversion to zero-emission, but the opportunity to reduce emissions is fixed at the size of Metro’s fleet. Emission reductions will scale with the size of the Metro fleet. 
The most transformative investments in low-carbon infrastructure will likely take the longest to fully realize. Investments in these strategies now – including RapidRide and frequent service with transit-supportive land-use and fleet electrification – will help position King County to achieve long-term goals. 
Fleet electrification appears to offer emission reduction at a cost comparable to high productivity service investments in RapidRide and frequent service. 
High productivity service investments appear to offer Metro Transit the opportunity to reduce emissions for lower cost than low productivity service. 
Alternative use of biofuels or renewable diesel could be an interim strategy to reduce fleet GHG emissions. 
As committed to in the Metro Strategic Plan and 2020 SCAP, Metro must take the lead to reduce transportation emissions in the King County region by sustaining and increasing public transit, supporting compact transit-supportive land-use and reducing emissions from Metro fleets. Metro also recognizes that with constrained budgets and staff that these strategies will require new sustained sources of funding and must be implemented over time. This evaluation is a guide to inform comparison of the trade-offs amongst different investment options as Metro implements Metro Connects. 
King County Metro	A-50
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Fig.N-7: Metro Connects 2019 Equity Gap Analysis
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Fig.N-3: Metro Connects Interim Equity Gap Analysis
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Fig.N-8 : Change in Access to Transit (2019 - Interim Network)
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Fig.13 A-1 : Change in Population (2019-2050)
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Fig. N-4 A-1 : Jobs within 30 min - 2019
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Fig. N-4 A-2 : Jobs within 30 min - 2050
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Fig.N-4 A-4 : Jobs within 30 min - Change in access to jobs between 2019 -2050
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