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3. Transportation Impacts and Mitigation 

This chapter summarizes transportation system characteristics in the North Link project area, and 
discusses the impacts from the North Link alternatives on the transit system, traffic and parking, access and 
circulation, non-motorized facilities, freight, and navigable waterways. The Transportation Technical Report 
provides more detail and background supporting information for the contents and conclusions of this section. 

3.1 REGIONAL TRAVEL 

3.1.1 Affected Environment 

Travel Patterns 
Since 1980, the region’s travel demand has increased substantially, and travel patterns have become more 

dispersed and complex. Destination 2030: Metropolitan Transportation Plan for the Central Puget Sound 
Region (PSRC May 2001), Central Puget Sound Region 2003 Action Strategy (PSRC May 2003), and 
Destination 2030-2004 Review and Progress Report (PSRC April 2004) document travel trends in the Puget 
Sound area (King, Kitsap, Pierce, and Snohomish Counties). These documents all include predictions that with 
no significant improvements in regional transportation systems, the following would occur: 

• More congested roads – Daily vehicle hours of delay would increase from 130,000 hours in 1998 to 
1,000,000 hours per day in 2030 

• Continued reliance on auto travel – Daily vehicle miles traveled (VMT) would increase from 
64,500,000 in 1998 to 98,000,000 in 2030. 

As part of the preparing Destination 2030, PSRC modeled traffic delays. Over 272,500 hours of delay 
would affect drivers in the year 2010 if current trends continue. This represents a 109 percent increase over 
PSRC’s 1998 base condition. By the year 2030 this number would increase to 1,000,000 hours per day, which 
represents a 668 percent increase over PSRC’s 1998 base condition. Table 3.1-1 summarizes regional travel 
statistics. 

Table 3.1-1 
Regional Travel1 Performance Trends 

Performance Indicator 1998 Base Year 

2010 Trend  
(Percent Change 

over 1998) 

2030 Trend  
(Percent Change 

over 1998) 

Daily Vehicle Miles Traveled (VMT) 64,500,000 80,200,000 (+24) 98,00,800 (+52) 
Average Daily Vehicle Delays (Hours) 130,200 272,500 (+109) 1,000,000 (+668) 
Freeways Experiencing Gridlock During PM 
Peak (Percent) 

   

 General-Purpose Lanes 11.3 20.3 (+80) 29.4 (+260) 
 High Occupancy Vehicle (HOV) 

Lanes 
31.3 64.1 (+105) 70.6 (+226) 

Source: Central Puget Sound Region 2003 Action Strategy (PSRC May 2003) 
Note: 1 Includes King, Snohomish, Pierce, and Kitsap Counties. 
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PSRC forecasts a slight shift in the share of trips made by single-occupant vehicles (SOVs), as more 
people use carpools and transit (Table 3.1-2). This forecast reflects a transportation system with few additional 
capacity improvements and no new major investment in transit before the year 2004. Work trips would 
account for much of the shift from SOVs to carpools and transit. 

The I-5 corridor between north Seattle and south King County has the highest demand for travel of any 
corridor in the region. Population and employment forecasts suggest it will continue to be the region’s highest 
travel-demand corridor. 

Table 3.1-2 
Mode Choice for Average Daily Person Trips in the Puget Sound Region1 

1998  2010 Trend2 

Trip Type & Mode Number of Trips Share % Number of Trips Share % 

Work     
Transit 163,700 7.3 209,700 7.4 
SOV 1,600,200 71.5 1,782,400 63.1 
Carpool 473,800 21.2 834,600 29.5 
Total Work Trips 2,237,700  2,826,700  

Non-work     
Transit 120,900 1.5 221,900 2.2 
SOV 4,828,400 59.9 5,969,500 58.3 
Carpool 3,117,600 38.6 4,045,500 39.5 
Total Non-work Trips 8,066,900  10,236,900  

All Trips     
Transit 284,600 2.8 431,600 3.3 
SOV 6,428,600 62.4 7,751,900 59.3 
Carpool 3,591,400 34.9 4,880,100 37.4 
Total All Trips 10,304,600  13,063,600  

Source: PSRC 2003 Action Strategy (PSRC May 2003) 
 1 Includes King, Pierce, Snohomish, and Kitsap Counties.  
 2 Includes Sound Transit’s 10-year program as shown in Sound Move, approved by voters in November 1996. 

Regional Highways 
Approximately 15,000 miles of roadways serve the central Puget Sound region. The interstate and state 

highway system, representing only 7 percent of the road network, accounts for nearly one-half of the region’s 
travel miles. Major roadway facilities that serve at least a portion of the North Link corridor include I-5, SR 
520, and SR 522.  

The primary performance measure for critical highway segments is the vehicle volume-to-capacity ratio 
(v/c), or the ratio of demand (flow rate) to capacity. The 1999 Congestion Management System Performance 
Report (PSRC 2001) provides current v/c data on regional conditions. Currently, capacity deficiencies are 
identified where a v/c of 0.9 is exceeded. On such facilities, drivers would see unstable traffic flows, limited 
vehicle maneuverability, and disruptions caused by any traffic stream shifts, such as vehicles entering from 
ramps or changing lanes. 

In the Seattle vicinity, I-5, the major north-south freeway for the western United States, typically has 10 
lanes (eight general purpose and two reversible express). A southbound high-occupancy vehicle (HOV) lane is 
provided from downtown to Northgate when the reversible express lanes operate in the southbound direction. 
No northbound HOV lane is provided. Average daily traffic volumes range from 224,000 to 162,000. Peak 
hour v/c ratios for critical segments along I-5 are shown in Table 3.1-3. In the AM and PM peak periods, 
traffic congestion occurs regularly into downtown Seattle. Through downtown Seattle, both directions of I-5 
are generally congested during the morning and afternoon peak hours.  



March 2006 3-3 North Link Final SEIS 
  3. Transportation Impacts and Mitigation 

Table 3.1-3 
Existing (1999) Volume to Capacity (v/c) Ratios on Regional Highways in Vicinity of North Link  

Freeway Location Peak Hour Direction v/c Ratio 

I-5 Downtown (Boylston Avenue to Mercer) PM Northbound 1.00 
  PM Southbound 1.00 
I-5 North of Downtown Seattle (SR 520 to Boylston Avenue) PM Northbound 1.00 
  PM Southbound 1.00 
I-5 Ship Canal Bridge PM Northbound 1.00 
  PM Southbound 1.00 
SR 520 I-5 to 84th Avenue NE PM Eastbound 1.03 
  PM Westbound 1.08 

Note: Capacity deficiencies exist when volume to capacity is higher than 0.90.  
Source: Parametrix (2002) 
 
SR 520, an east-west freeway, links I-5 in Seattle to east King County via the Evergreen Point Floating 

Bridge. In the Seattle area, SR 520 operates with four general-purpose lanes, with average daily traffic 
volumes ranging from 73,000 to 96,000. The segment between Evergreen Point Bridge and Bellevue 
experiences capacity deficiencies in the eastbound and westbound direction during both AM and PM peak 
hours of travel. 

SR 522 extends from north Seattle to Monroe. The route is a four-lane urban surface street that originates 
at I-5 in Seattle. Within Seattle, SR 522 is referred to as Lake City Way. During 2004, the average daily traffic 
volume was approximately 40,000.  

3.1.2 Impacts and Mitigation 

Regional Travel Impacts 
Travel factors analyzed in the review of regional effects include VMT and vehicle hours traveled (VHT). 

Table 3.1-4a and 3.1-4b compare 2015 and 2030 No-Build and Build conditions. The analysis uses the 
Segment A and B alternatives representing the range between the highest and lowest potential daily ridership 
during the AM peak period, PM peak period, non-peak periods, and the daily total throughout the entire day. In 
both 2015 and 2030, any of the North Link light rail alternatives would result in improved conditions, 
compared to the No-Build Alternative. The travel forecasts support a conclusion that VMT and VHT would be 
lower with the Preferred Alternative and any of the North Link alternatives compared to the No-Build 
Alternative.  

Table 3.1-4a 
Regional Sound Transit District Travel Impact Comparison Summary of 2015 Conditions 

Criteria 
No-Build 

Alternative 
Preferred 

Alternative 

Change 
from No-
Build (%) 

Highest Effect 
(Alternative 

B1.D First Hill 
- Montlake) 

Change 
from No-
Build (%) 

Least Effect 
(Alternative B3.G 
Eastlake - West 

Tunnel) 

Change 
from No-

Build 
(%) 

Vehicle Miles Traveled (VMT)      
A.M. Peak 12,430,100 12,412,400 -0.14 12,408,700 -0.17 12,415,600 -0.12 
Off Peak 40,871,700 40,813,400 -0.14 40,801,100 -0.17 40,823,900 -0.12 
P.M. Peak 17,361,200 17,336,500 -0.14 17,331,200 -0.17 17,340,900 -0.12 
Total Daily 70,663,100 70,562,300 -0.14 70,541,000 -0.17 70,580,500 -0.12 
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Regional Sound Transit District Travel Impact Comparison Summary of 2015 Conditions (continued) 
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Criteria 
No-Build 

Alternative 
Preferred 

Alternative 

Change 
from No-
Build (%) 

Highest Effect 
(Alternative 

B1.D First Hill 
- Montlake) 

Change 
from No-
Build (%) 

Least Effect 
(Alternative B3.G 
Eastlake - West 

Tunnel) 

Change 
from No-

Build 
(%) 

Vehicle Hours Traveled (VHT)      
A.M. Peak 433,900 433,200 -0.16 433,100 -0.18 433,300 -0.14 
Off Peak 1,459,400 1,457,300 -0.14 1,456,900 -0.17 1,457,700 -0.12 
P.M. Peak 658,800 657,800 -0.15 657,600 -0.18 658,000 -0.12 
Total Daily 2,552,100 2,548,400 -0.15 2,547,600 -0.18 2,549,000 -0.12 

Sources: PSRC Regional Travel Model and Sound Transit Ridership Model. 
Note:  The routes evaluated cover the range of impacts expected with the North Link alternatives. The First Hill - Montlake route represents the 

greatest future decreases in VMT and VHT, while the Eastlake - West Tunnel route represents the least impact from the light rail 
alternatives. 

Table 3.1-4b 
Regional Sound Transit District Travel Impact Comparison Summary of 2030 Conditions 

Criteria 
No-Build 

Alternative 
Preferred 

Alternative 

Change 
from No-

Build 
(%) 

Highest Effect 
(Alternative 

B1.D First Hill 
- Montlake) 

Change 
from No-

Build 
(%) 

Least Effect 
(Alternative B3.G 
Eastlake - West 

Tunnel) 

Change 
from No-

Build 
(%) 

Vehicle Miles Traveled (VMT)      
A.M. Peak 13,969,800 13,945,900 -0.17 13,943,900 -0.19 13,953,600 -0.12 
Off Peak 45,883,500 45,805,000 -0.17 45,798,500 -0.19 45,830,200 -0.12 
P.M. Peak 19,628,600 19,595,000 -0.17 19,592,300 -0.19 19,605,800 -0.12 
Total Daily 79,481,900 79,346,000 -0.17 79,334,800 -0.19 79,389,600 -0.12 

Vehicle Hours Traveled (VHT)      
A.M. Peak 518,000 517,100 -0.17 517,000 -0.19 517,400 -0.12 
Off Peak 1,757,300 1,754,300 -0.17 1,754,100 -0.18 1,755,300 -0.11 
P.M. Peak 814,300 812,900 -0.17 812,800 -0.18 813,300 -0.12 
Total Daily 3,089,600 3,084,300 -0.17 3,083,800 -0.19 3,086,000 -0.12 

Sources: PSRC Regional Travel Model and Sound Transit Ridership Model.  
Note: The routes evaluated cover the range of impacts expected with the North Link alternatives. The First Hill - Montlake route represents the 

greatest future decreases in VMT and VHT, while the Eastlake - West Tunnel route represents the least impact from the light rail 
alternatives 

 

Regional Travel Corridors 
For the years 2015 and 2030, project staff compared the general shifts in traffic flow that would occur 

under the No-Build and North Link light rail alternatives. Theoretical screenlines were drawn across one or 
more roadways to compare changes in traffic volumes and person-moving capacities. Person-moving 
capacities would increase with the North Link light rail alternatives compared to No-Build, as shown in Table 
3.1-5. Assuming the system would operate with four-car trains (137 passengers per car) at 5-minute headways, 
North Link would add the person-moving capacity equivalent of 5.5 lanes of general-purpose capacity along 
the I-5 corridor in North Seattle. If the light rail system were to operate at its total potential capacity, with four-
car trains at 2-minute headways, the system would have the person-moving capacity equivalent of a 14-lane 
freeway of general-purpose capacity along the I-5 corridor.  
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Table 3.1-5 
Year 2030 PM Peak Hour/Peak Direction Screenline Equivalent Person-Carrying Capacity for North 

Link No-Build and Build Alternatives 

Equivalent Capacity 
Screenline No-Build Alternative1 Build Alternative2 Total System Capacity3 

I-5 Mainline at NE 80th Street 9 lanes 14.5 lanes 22.7 lanes 
I-5 Mainline at Ship Canal Bridge 12 lanes 17.5 lanes 25.7 lanes 

Notes:  1 I-5 capacity, including general-purpose, HOV, and express lanes. For this comparison, the person-moving capacity of each freeway 
lane was calculated by multiplying the theoretical vehicular capacity (2,000 passenger cars per hour per lane [pcphpl] at level of 
service [LOS] E) by an average vehicle occupancy factor (AVO) of 1.2.  

 2 Assumes North Link would operate with four-car trains at 5-minute headways and a passenger capacity of 137 passengers per car 
(74 seats with a load factor of 1.85).  

 3 Assumes the total system could operate with four-car trains at 2-minute headways and a passenger capacity of 137 passengers per 
car (74 seats with a load factor of 1.85). 

 
The North Link Transportation Technical Report provides further information on traffic volume changes 

across screenlines (See Figures 3-2 and 3-3, pages 3-27 and 3-28). In general, traffic volumes along existing 
travel corridors would be expected to decrease as people switch to using transit and ridership increases with 
North Link implementation. However, the analysis methods do not capture latent demand for travel in highly 
congested corridors. Latent demand is the term used to describe previously unserved trips (or pent-up demand) 
that would be made if capacity improvements or travel time savings were introduced. Based on experience 
elsewhere, it is more likely that latent demand in existing travel corridors would cause traffic volumes to return 
to No-Build levels, even with the increases in person capacity resulting from North Link. Therefore, it’s likely 
that North Link would not cause a significant traffic volume reduction compared to the No-Build Alternative, 
but it would result in a net increase in person trips across each screenline compared to the No-Build 
Alternative, and provides an increase in transportation capacity in the corridor. 

3.2 TRANSIT 

3.2.1 Affected Environment 

King County Metro (KCM) Transit, Community Transit, the City of Seattle, and Sound Transit provide 
public transit in the project area. KCM provides local and express services to King County. Community 
Transit operates express bus services between King and Snohomish Counties. The City of Seattle operates a 
monorail between Westlake Mall in downtown Seattle and Seattle Center. The Seattle Department of 
Transportation (SDOT) is currently in the preliminary design process for the South Lake Union streetcar 
project. The streetcar would provide local transit service from South Lake Union and Denny Triangle to 
downtown, the monorail, and bus and future light rail service at Westlake. The South Lake Union streetcar 
service is scheduled to begin in the fall of 2007. Sound Transit’s Sounder commuter rail, Regional Express bus 
service, and the Initial Segment of the Link light rail system are designed to serve commuters traveling 
throughout the region. The North Link light rail extension would potentially affect the services of these transit 
providers in North Seattle. The North Link Transportation Technical Report summarizes information on the 
bus routes and other services provided by these operators.  

A major transit center is located just south of Northgate Mall in Segment A. Fourteen routes currently 
serve this transit center. At nine other major transfer points in the project area, transit riders can transfer to 
other routes in the system. All of the North Link alternatives in Segment B will connect to the Downtown 
Seattle Transit Tunnel (DSTT), which is currently being retrofitted to allow joint bus and rail operations for the 
Initial Segment of Central Link. Additional express and local transit service are available on surface streets 
throughout downtown Seattle. 

KCM serves all of King County with fixed-route local and express services, including express services 
operated cooperatively with Sound Transit. It also provides demand-response Americans with Disabilities Act 
(ADA) paratransit, vanpool, and ride-matching services. Most routes operate into the evenings and on 
weekends. Midday service frequency is typically 15 to 30 minutes in the denser portion of the urban area and 
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30 to 60 minutes in the more suburban areas. Peak hour service is more frequent. KCM is implementing a Six-
Year Plan (2002-2007) that emphasizes a multi-centered system focused on a series of transit hubs where 
convenient connections can be made to multiple destinations.  

Community Transit serves Snohomish County’s urban areas and major portions of the more rural areas. 
Commuter services to and from Snohomish County, including services operated cooperatively with Sound 
Transit, serve downtown Seattle and the University of Washington all day weekdays and Saturday.  

Sound Transit currently offers three transit facility and service programs: Sounder Commuter Rail, 
Regional Express bus, and Tacoma Link light rail. The Initial Segment and Airport Link portions of the 
Central Link light rail system are also being implemented and Tacoma Link is in operation. Sounder is a 
commuter rail service providing links from Tacoma to downtown Seattle and downtown Seattle to Everett. A 
future segment of the Sounder commuter rail system is planned between Tacoma and Lakewood. Currently, 
Sounder provides one-way service during peak weekday commute times between Tacoma and Seattle and 
between Seattle and Everett. Once in full operation, it will operate on 82 miles of track between Everett and 
Lakewood.  

Sound Transit Regional Express is a regional bus service that has partnered with Community Transit, 
Everett Transit, KCM, and Pierce Transit. The collaboration is intended to allow these agencies to focus on 
services within their areas, and provide connections to the regional bus and commuter rail network.  

The Initial Segment of the Link light rail system is currently being constructed between downtown Seattle 
(Westlake Station) and the City of Tukwila (S 154th Station). Airport Link, which is currently being 
implemented, would extend to the SeaTac/Airport Station and would ultimately extend to a station located just 
west of International Boulevard at S 200th Street. North Link connects to the Initial Segment in downtown 
Seattle and will provide service to Northgate.  

Other transit facilities currently enhance transit service reliability: 
• The DSTT allows buses to avoid surface street traffic congestion in downtown. The DSTT has the 

capacity to serve 145 buses (72 northbound, 73 southbound) during the PM peak hour. Buses will 
operate with light rail when the Initial Segment starts operation in 2009.  

• HOV lanes on I-5, SR 522, and SR 520 improve travel time and reliability for buses to and from major 
population and employment centers. However, in the North Link corridor, there are no HOV lanes on 
SR 520, nor northbound HOV lanes on I-5, and the southbound I-5 HOV lane is provided only when 
the reversible express lanes operate in the southbound direction. 

Service frequency, hours of service, reliability, and passenger loads were used to measure existing transit 
performance around proposed North Link stations. The analysis evaluated bus transit service along cordons 
and screenlines serving proposed stations. The results of the existing transit level of service (LOS) analysis, 
based on the methodology defined by the Transit Capacity and Quality of Service Manual (TCQSM) 
(Transportation Research Board [TRB] 2001), are included in the North Link Transportation Technical Report. 

The TCQSM is used as a guideline for measuring and comparing transit service levels. Transit LOS is a 
measure of operational conditions and passenger’s perception; it also describes the quality of transit 
operations. LOS A is considered ideal and LOS F is considered to be the least desirable conditions. 

3.2.2 Regional and Local Transit Impacts and Mitigation 

The project’s future benefits and impacts on both local and regional transit service are evaluated 
considering changes in the following: 

• Service frequency 
• Hours of service 
• Reliability (on-time performance and headway adherence) 
• Passenger loads 
• Travel time/transfers 
• Service coverage and structure 
• Operations in the DSTT 
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Overall, the project would benefit regional transit service operations and service levels. Although the rate 
of transfers is anticipated to increase, the transit travel times, total amount of transit service offered, speeds, 
and service reliability would improve. Light rail would contribute to overall improved headways for both rail 
and bus service, providing better service frequency and hours of service throughout the day. North Link light 
rail would provide transportation improvements during peak hours, off-peak travel times, and for reverse 
commute directions. The capacity of light rail cars is greater than bus transit, allowing more passengers per 
trip. Because North Link would be entirely grade-separated, it would not experience delays from congested 
roadways, allowing improved reliability and transit travel times overall.  

The impact analysis compares the highest-ridership alternative and the No-Build Alternative. There would 
be little variation between the project build alternatives. Alternative B1.A (First Hill to 15th Avenue NE) was 
used as a representative Segment B build alternative scenario for the regional analysis, because it had the 
highest ridership levels and the greatest potential effect on regional transit. There are no differences between 
the Segment A alternatives, because they all involve similar ridership.  

The service frequency, hours of service, and passenger load analyses were conducted. Service reliability 
was evaluated for specific transit routes passing through each of the proposed stations. A cordon and two 
screenlines were used, representing imaginary lines that cross multiple streets. These lines were created to 
capture bus and light rail transit information for a larger area as opposed to a single street. Cordon A comprises 
all transit routes in the vicinity of downtown Seattle, from South Lake Union to Capitol Hill and First Hill. 
Screenlines B and C are single screenlines in the University District and north of the University District, 
respectively. The cordon and screenlines were specifically chosen to account for buses that would operate 
along the same route as the proposed North Link system. Refer to the North Link Transportation Technical 
Report for a detailed description of the cordon and screenline locations.  

The transit service analysis describes weekday transit operation. Weekend service would show lower LOS 
for frequency and hours of service. The analysis was conducted for the year 2030. Data for the analysis were 
provided by KCM in 2002 and updated in 2005. Refer to the North Link Transportation Technical Report, 
Chapter 5, for a more detailed summary of the results.  

Service Frequency 
Service frequency defines the number of times during the PM peak hour a user has access to all transit 

routes. Evening peak hour headways for each cordon and screenline were calculated by taking the average PM 
peak hour headway for all routes crossing either the cordon or screenline. Efforts were made to avoid double-
counting routes that crossed a cordon or screenline more than one time. Table 3.2-1 describes the guidelines 
set by TCQSM for determining service frequency LOS. 

Table 3.2-1 
Service Frequency Level of Service: Urban Schedule Transit Service 

LOS Headway (min.) Comments 

A <10 Passengers don’t need schedules 
B 10-14 Frequent service, passengers consult schedules 
C 15-20 Maximum desirable time to wait if bus/train missed 
D 21-30 Service unattractive to riders 
E 31-60 Transit service is available but inconvenient and unattractive to most riders 
F >60 Service unattractive to all riders 

Source: Transit Capacity and Quality of Service Manual (TRB 2001). 
 
In the year 2030, North Link is expected to operate on 5-minute headways and operate 20 hours per day. 

Mid-day rail service would operate every 7.5 minutes, with early morning and late night service every 15 
minutes. With the Build Alternative, North Link would replace many of the north-south express bus routes, 
freeing up bus service hours for redeployment elsewhere in the corridor. Table 3.2-2 is a summary of the PM 
headway service frequency LOS. Service frequency (headways) LOS is an evaluation of average transit 
headways crossing cordon A and screenlines B and C.  
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Table 3.2-2 
PM Headway Service Frequency Level of Service for Cordon A and Screenlines B and C: Year 2030  

No-Build Build – Bus Transit and Light Rail 

Screenline/
Cordon 

Number of Routes 
Evaluated 

Average  
PM Peak Hour 
Headway (min.) LOS 

Number of Routes 
Evaluated 

Average  
PM Peak Hour 
Headway (min.) LOS 

A 14 local, 7 express 16.9 C 14 local, light rail 13.1 B 
B 9 local, 7 express 19.3 C 9 local, light rail 13.4 B 
C 12 local, 7 express 21.6 D 11 local, 1 express, light rail 14.1 B 

Source: King County 2002 and 2005. 
 
According to the LOS analysis, the year 2030 Build Alternative transit service LOS would operate at 

improved average PM peak hour headways through cordon A and across screenlines B and C. For the No-
Build Alternative, service frequency would operate at LOS C or D. In all cases, the 2030 Build Alternative 
average PM headway service frequency would improve to LOS B or better because some north-south bus 
service would be replaced with more frequent light rail service. This would reduce the demand of bus transit 
service at these locations, allowing bus service to be redeployed to other parts of the project area where 
demand exists. In addition, light rail would operate more frequently throughout the day, resulting in lower wait 
times if a patron misses a train.  

For both the No-Build and Build Alternatives, evening peak-hour transit service frequencies would be 
most frequent at cordon A in downtown Seattle and less frequent at screenline C north of the University 
District. However, in all cases the Build Alternatives would improve the overall service frequency over the 
No-Build Alternative. These improvements would occur because of improved service frequencies with rail and 
because additional bus service would be deployed from the light rail station to neighborhoods surrounding the 
University District.  

Hours of Service 
The hours of service analysis evaluated the total average hours of transit service provided during a 

weekday. The hours of service measure was evaluated for transit and light rail routes passing through cordon A 
and across screenlines B and C. This measure was important in determining the availability of transit service to 
potential users. If transit service is not provided at the initial time a potential passenger needs to take a trip, it 
does not matter where or how often transit service is provided the rest of the day because the potential trip by 
that person would be captured by another mode.  

Transit headways vary throughout the day but are most frequent during the weekday PM peak hour. To 
capture variations in the hours of service, a weighted average using the PM peak hour headway was calculated. 
Data for the analysis were provided by KCM and Sound Transit. Bus transit hours of service improved with 
light rail because many transit routes would be redeployed to serve as frequent feeder routes to light rail even 
if they are truncated prior to the routes’ previous destination. Light rail service would operate 20 hours a day, 
as do several existing bus routes. Table 3.2-3 shows TCQSM guidelines for determining hours of service LOS. 
Table 3.2-4 is a comparison of hours of service for the 2030 No-Build and Build Alternatives compared to 
light rail hours of service.  

Cordon A covers transit hours of service between the Seattle central business district (CBD) and the South 
Lake Union, Capitol Hill, and First Hill station areas. Transit hours of service would improve with the Build 
Alternative primarily because of increased late-night service. A greater difference between the No-Build and 
Build Alternative average daily transit hours of service would occur at screenline B, since the Build 
Alternative would provide extended hours of service for all north corridor routes crossing the Ship Canal. 
Many routes crossing screenline B currently have express service operating only during the peak period. With 
the Build Alternative, these routes would be eliminated and the buses would be replaced with feeder transit 
routes serving light rail. In addition, light rail would provide transit service 20 hours a day and have 5-minute 
headways during the PM peak hour. At screenline C north of the University District, adding light rail also 
improves hours of service from LOS C to LOS B because of the added hours of late-evening service.  



 

March 2006 3-9 North Link Final SEIS 
  3. Transportation Impacts and Mitigation 

Table 3.2-3 
Hours of Service Level of Service 

LOS Hours per Day Comments 

A 19-24 Night or owl service provided 
B 17-18 Late evening service provided 
C 14-16 Early evening service provided 
D 12-13 Daytime service provided 
E 4-11 Peak hour service/limited midday service 
F 0-3 Very limited or no service 

Source: Transit Capacity and Quality of Service Manual (TRB 2003) 

Table 3.2-4 
Average Hours of Service: Year 2030  

No-Build Build – Bus Transit and Light Rail 
Screenline/ 

Cordon 
Number of 

Routes 
Average Hours of 
Service per Day LOS Number of Routes 

Average Hours of 
Service per Day LOS 

A 14 local, 7 express 14.7 C 14 local, light rail 18.9 B 
B 9 local, 7 express  15.1 C 9 local, light rail 19.5 A 
C 12 local, 7 express 13.6 C 11 local, 1 express, light rail 18.0 B 

Source: King County 2002 and 2005. 
 

Reliability (On-Time Performance and Headway Adherence) 
Reliability (on-time performance and headway adherence) is a service measure used to describe a 

passenger’s perception of the transit service. Performance reliability was measured by comparing the standard 
deviation of headways to the scheduled headways at selected station locations. 

Data for bus transit reliability were obtained from King County’s midweek fall 2001 Automatic Passenger 
Count (APC) database. Future 2030 bus transit reliability is assumed to have similar performance trends as 
existing reliability since KCM adjusts transit schedules according to demand and congestion. There is no 
quantitative way to forecast the change in on-time performance between No-Build and Build Alternatives. 
However, bus transit on-time performance may improve with light rail in cases where routes are truncated and 
have improved headways. Off-peak and off-direction service would also improve with light rail, compared to 
bus service. 

Transit reliability was analyzed for major bus routes at or near the proposed light rail stations. Because 
light rail is currently not in operation in the Puget Sound region, data from St. Louis’s light rail system was 
used to estimate future rail reliability for North Link. Tables 3.2-5a and 3.2-5b show the reliability LOS 
thresholds for on-time performance and headway adherence from the TCQSM. On-time performance is the 
most widely used reliability measure in the transit industry and is used for transit service operating at 
headways greater than 10 minutes. For transit service operating at headways of 10 minutes or less, reliability is 
determined based on headway adherence. Table 3.2-6 summarizes the PM peak hour reliability LOS results for 
major bus routes at or near the proposed light rail stations.  
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Table 3.2-5a 
Reliability Level of Service: On-Time Performance 

LOS On-Time Percentage1 Description 

A 95.0-100.0% 1 late transit vehicle every 2 weeks (no transfer) 
B 90.0-94.9% 1 late transit vehicle every week (no transfer) 
C 85.0-89.9% 3 late transit vehicles every 2 weeks (no transfer) 
D 80.0-84.9% 2 late transit vehicles every week (no transfer) 
E 75.0-79.9% 1 late transit vehicle every day (with a transfer) 
F <75.0% 1 late transit vehicle at least daily (with a transfer) 

Source: Transit Capacity and Quality of Service Manual (TRB 2003) 
1 “On-time” is 0 to 5 minutes late. Early departures are not considered on-time 

Table 3.2-5b 
Reliability Level of Service: Headway Adherence 

LOS Coefficient of Variation1 Description 

A 0.00-0.21 Service provided like clockwork 
B 0.22-0.30 Vehicles slightly off headway 
C 0.31-0.39 Vehicles often off headway 
D 0.40-0.52 Irregular headways, with some bunching 
E 0.53-0.74 Frequent bunching 
F >0.75 Most vehicles bunched 

Source: Transit Capacity and Quality of Service Manual (TRB 2003) 
Note:  Applies to routes with headways of 10 minutes or less. 

1 Coefficient of variation is the deviation in actual departing headways over the scheduled headway. A high coefficient of variation 
signifies a large difference between the actual and scheduled departure time, resulting in a poor reliability LOS. 

Table 3.2-6 
PM Peak Hour Reliability 

Existing and Future Bus1  Light Rail2 

Station Location 
Route 

Number Direction 
Headway 
(minutes) 

% On-
Time3 

Coefficient 
of 

Variation4 LOS5 

Coefficient 
of 

Variation4 LOS5 

Northgate Transit Center 41 Northbound 6 -- 0.67 E 0.16 A 
 67 Northbound 30 0.55 -- F 0.16 A 
 77 Northbound 15 0.62 -- F 0.16 A 
 67 Southbound 30 1.00 --. A 0.16 A 
Roosevelt 76 Northbound 15 0.53 -- F 0.16 A 
45th Street/Brooklyn 74 Northbound 30 0.67 -- F 0.16 A 
 67 Northbound 15 0.71 -- F 0.16 A 
 71,72,73 Northbound 7.5 -- 0.77 F 0.16 A 
 71,72,73 Southbound 8.6 -- 0.42 D 0.16 A 
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Existing and Future Bus1  Light Rail2 

Station Location 
Route 

Number Direction 
Headway 
(minutes) 

% On-
Time3 

Coefficient 
of 

Variation4 LOS5 

Coefficient 
of 

Variation4 LOS5 

SW Campus/Pacific/ 
Montlake/University of 
Washington 

67 Southbound 30 0.44 -- F 0.16 A 

Capitol Hill 7 Northbound 10 -- 0.60 E 0.16 A 
 43 Northbound 10 -- 0.30 B 0.16 A 
 7 Southbound 10 -- 0.69 E 0.16 A 
 43 Southbound 10 -- 0.43 D 0.16 A 
First Hill 12 Northbound 8.8 -- 0.31 C 0.16 A 
 12 Southbound 10.6 0.48 -- F 0.16 A 
Harrison 66 Northbound 30 0.78 -- E 0.16 A 
 66 Southbound 30 0.20 -- F 0.16 A 
 70 Southbound 15 0.57 -- F 0.16 A 
Convention Place 25 Northbound 25 0.50 -- F 0.16 A 
 25 Southbound 30 0.70 -- F 0.16 A 

Source: On-time bus transit reliability was obtained from King County’s midweek fall 2001 APC database. 

Notes:  1 Future transit reliability would remain similar to existing conditions. KCM adjusts transit service according to demand and congestion 
levels. In the past, a 0.5 percent yearly growth in bus hours was used to respond to congestion.  
2 Data to forecast Link light rail performance was projected using St. Louis’s existing on-time performance data. The design of St. Louis’s 
existing light rail facility is similar to Sound Transit’s proposed light rail facility within the CBD. However, outside the CBD, portions of 
their facility operate at-grade with a few street crossings. The data provided in the above table shows light rail reliability within the CBD.  
3 “On-time” is 0 to 5 minutes late. Early departures are not considered on-time. 
4 Coefficient of variation is the deviation in actual departing headways over the scheduled headway at that station. A high coefficient of 
variation signifies a large difference between the actual and scheduled departure time, resulting in a poor reliability LOS. 
5 On-time performance is used to determine reliability LOS for transit service operating at headways of 10 minutes or more. For transit 
service operating at headways of 10 minutes or less, reliability LOS is determined based on headway adherence.  

 
In the northbound direction, most bus routes operate with a reliability of LOS F at the Northgate Transit 

Center and Roosevelt Station, based on on-time performance. Reliability LOS F indicates that at least one 
transit vehicle is late daily and that buses have irregular headways during the PM peak hour. Route 41 operates 
at LOS E based on headway adherence, which indicates that bunching frequently occurs. Lower levels of 
reliability are a consequence of buses traveling on congested urban streets with high passenger demands per 
seat. Light rail would not experience the same disruptions in transit reliability since it would operate on its own 
right-of-way, and it also would be better able to handle higher demand more efficiently, including during 
loading and unloading.  

In the southbound direction, reliability varies from LOS A to LOS F at the Northgate Transit Center. 
Route 41 (and previously Route 307) uses relatively congested arterial roadways to Northgate, which effects 
LOS and on-time performance. On the other hand, route 67 originates just north of the Northgate Transit 
Center and operates at LOS A because transit vehicles only travel a short distance before reaching the 
Northgate Transit Center. However, as route 67 travels south on local streets, it becomes less reliable. When 
this route reaches the sites of the Southwest Campus, Pacific, Montlake, and University of Washington 
Stations, on-time performance worsens to LOS F. 

South of the Roosevelt Station site, reliability varies from LOS B to F. Each of the University District 
stations, Capitol Hill, First Hill, Harrison, and Convention Place Stations all have poor bus reliability during 
the PM peak hour because buses operate on congested local streets, and there is relatively high bus ridership at 
each station. This provides a greater potential for buses to fall behind schedule and have poorer reliability. As 
noted above, light rail would not experience the same disruptions in transit reliability compared to buses.  
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Passenger Load 
Passenger load reflects a passenger’s comfort level for the on-board portion of a transit trip—both in terms 

of being able to find a seat and in overall crowding levels within the vehicle. TCQSM defines passenger load 
LOS for bus transit and rail by passengers per seat. Passenger load does not entirely reflect the quality of the 
ride. (Given similar passenger loads, light rail might offer a higher quality ride versus bus because it has 
smoother acceleration and deceleration, and bigger vehicle interiors better able to accommodate large 
passenger loads.) 

Data for this analysis were obtained from King County’s 2001 PM peak automated passenger count (APC) 
database. These values were increased to projected 2030 levels using average directional 
(northbound/eastbound and southbound/westbound) growth rates for each cordon and screenline. The growth 
rates were obtained from the Sound Transit model. 

Passenger loads for No-Build and Build Alternative conditions vary because some of the transit routes 
would be truncated and/or have increased headways with light rail. Light rail passenger demand forecasts were 
developed using year 2030 results from the Sound Transit model. The model provided total hourly light rail 
ridership for each screenline and direction. With this ridership information, an average directional PM peak 
passenger-per-seat ratio was determined across cordon A and screenlines B and C. Table 3.2-7 summarizes 
TCQSM’s guidelines for defining transit and rail passenger comfort levels, and Table 3.2-8 reports the LOS 
results for the No-Build and Build Alternatives.  

Table 3.2-7 
Passenger Load Level of Service 

LOS Bus Passengers/Seat Rail Passengers/Seat Comments 

A 0.00-0.50 0.00-0.50 No passengers need sit next to another 
B 0.51-0.75 0.51-0.75 Passengers can choose where to sit 
C 0.76-1.00 0.76-1.00 All passengers can sit 
D 1.01-1.25 1.01-2.00 Comfortable standee load for design 
E 1.26-1.50 2.01-3.00 Maximum schedule load 
F >1.5 >3.00 Crush load 

Source: Transit Capacity and Quality of Service Manual (TRB 2001). 

Table 3.2-8 
PM Peak Hour Passenger Load Level of Service: Year 2030 

No-Build Build 

Bus Transit Bus Transit  Light Rail 
Screenline/ 

Cordon Direction 
Average 

Passenger/Seat1 LOS 
Average 

Passenger/Seat1 LOS 
Average 

Passenger/Seat1 LOS 

A Northbound/ 
Eastbound 

1.12 D 0.93 C 1.60 D 

 Southbound/ 
Westbound 

0.58 B 0.56 B 1.80 D 

B Northbound 0.79 C 0.49 A 1.55 D 
 Southbound 0.64 B 0.52 B 1.40 D 

C Northbound 1.07 D 0. 92 C 1.00 C 
 Southbound 0.53 B 0.38 A 0.21 A 

Source: Passenger load data was obtained from King County’s fall 2001 APC database. 
Note:  1The average passenger/seat for each of these routes is based on the total PM peak hour ridership and reflects the area available per 

passenger.  
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Bus transit passenger load ratios would improve with light rail for all North Link alternatives. In the 
northbound/eastbound direction, bus transit passenger load ratios for the Build Alternative would be lower 
than for the No-Build Alternative as passengers shift from bus to light rail. Comfort levels would improve 
from the Seattle CBD to the University District, where there would be a reduction in bus crowding. In 
addition, the University District would be a major origin/destination point for bus commuters traveling in 
either direction. 

Light rail passengers would experience the highest passenger loads in downtown Seattle, with passenger 
loads progressively decreasing in the northbound direction. In all cases, passengers would have adequate space 
to stand comfortably.  

The transit passenger load criteria provides an average passenger-per-seat comparison across cordon A and 
screenlines B and C. Passenger loads for a specific transit route may actually be lower or higher than the 
average reported.  

In the southbound/westbound direction, bus transit passenger loads level of service would be the same or 
improved for the Build Alternatives compared to the No-Build Alternative. At screenline C, passenger loads 
would operate at LOS B with the No-Build Alternative. Passenger loads would improve to LOS A with the 
Build scenario, since commuters would have the choice to use light rail or bus transit. At screenline B, 
passenger loads would operate at LOS B for both the No-Build and Build Alternatives. The higher passenger 
loads at screenline B compared to screenline C is a reflection of the high transit demand southbound from the 
University District toward downtown Seattle. At Cordon A, both the No-Build and Build Alternatives would 
have improved passenger capacity. Light rail passenger loads would increase southbound from LOS A north of 
the University District to LOS D in downtown Seattle. 

In the northbound/eastbound direction, passenger loads would also improve for the Build Alternative 
compared to the No-Build Alternative. At cordon A, passenger loads would operate at LOS D for the No-Build 
Alternative and would improve to LOS C for the Build Alternative. The improvement with the Build 
Alternative is caused by some riders shifting from bus to light rail in the CBD. North of the Ship Canal, bus 
transit passenger load LOS would further improve with the Build Alternative because many of the express bus 
routes would be eliminated and transit commuters would shift to light rail for trips destined to Northgate. 
North of the University District, the difference in passenger load LOS between the Build and No-Build 
Alternatives would not be as pronounced.  

There is a direct relationship between transit reliability and passenger capacity. As transit reliability 
decreases, or buses begin to fall behind schedule, late routes will begin to arrive simultaneously with scheduled 
bus routes. Consequently, a large number of passengers will board onto the first arriving bus, while the second 
bus will have fewer passengers. Similarly, as passenger loads increase per stop, there is a greater potential for 
transit reliability to worsen, since loading more passengers causes greater vehicle delay.  

This is less of an issue for light rail vehicles because the system is designed to load and unload relatively 
high passenger volumes in a short amount of time. Light rail vehicles have more doors and low-floor loading, 
allowing passengers in wheelchairs to board or alight quickly, compared to using a wheelchair lift or stairs to 
board or alight the bus. In addition, Sound Transit is proposing to use a prepaid fare system, which would 
minimize vehicle delays during vehicle boardings.  

Transit Travel Times 
Travel time is one of the most important factors in determining transit ridership. For some potential transit 

riders, especially riders who have other travel mode choices available to make a trip, the relationship between 
transit and auto travel time is probably as important as actual travel time. The number and ease of transfers is 
very important as well. Travel time for transit riders can include the following:  

• Bicycle or walk time to stop or station 
• Wait time 
• Transfer wait time(s), if any 
• In-vehicle time 
• Bicycle or walk time to destination 
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When estimating ridership, it is common to penalize or weight some or all of these times, except in-vehicle 
time. The highest penalty is usually given to transfer wait time, usually in the range of two to three times actual 
time. These penalties reflect how riders perceive time.  

Table 3.2-9 shows average transit travel time comparisons for the area around one or more related stations 
in the year 2030. These travel times were forecasted by Sound Transit’s ridership patronage model. The 
comparisons reflect travel times weighted by the number of transit trips within each station analysis area 
during peak periods and include time in-vehicles, waiting, walking/bicycling, and boarding. The travel times 
shown are average trip times for all transit trips (bus and rail) destined for each station area from anywhere in 
the region. Five route combinations were selected, including the Preferred Alternative, to represent a range of 
possible outcomes depending on which North Link route is ultimately selected as the Build Alternative. In all 
cases, travel times with the North Link project are lower than without the project, ranging from 5 to 8 percent 
lower than the No-Build Alternative in the year 2030. The average travel time savings for North Link patrons 
would be greater than these averages of all bus and rail transit trips. Transit riders making trips where the 
origin and destination are both served directly by Link (i.e., not requiring transfers between rail and other 
travel modes) would have the greatest travel time benefits: shorter waits, no transfer times, and high in-vehicle 
speeds. 

Table 3.2-9  
Year 2030 Comparative Analysis of Average Door-to-Door P.M. Peak Transit Travel Times 

Total Average Travel Time to Station Areas (minutes) 

Station Area 
No-

Build 
Preferred 

Alternative Alt. B1.A Alt. B3.G Alt. B.3.D Alt. B4.G 

Segment A       
Northgate 46 39 39 40 39 39 
Roosevelt 44 36 36 35 36 36 
Average Time Savings of 13-20%       
Segment B       
University District 44 37 37 39 37 37 
South Lake Union 44 43 43 40 40 43 
Capitol Hill / First Hill 35 28 28 32 31 29 
Downtown Seattle (DSTT) 32 30 30 30 30 30 

Average Time Savings of 6-20%       

Weighted Average over All Station Areas 38 35 35 36 35 35 

Average Time Savings of 5-8%       

Source: Sound Transit patronage model, 2002. 
Note: Travel times shown are average trip times for all trips on transit (bus and rail) destined for each station area from anywhere in the region. 

The travel times presented here have been weighted by the 2030 No-Build PM peak trips to the neighborhood for all of the alternatives. 
Out-of-vehicle time for waiting, walking or driving, and boarding are included, but are not weighted.  

Transfers 
The requirement for transit riders to transfer is often seen as an impediment to transit use. It is also cited 

by some as a negative attribute of urban rail systems. However, it is recognized that the quality of transfers, 
whether between buses or between bus and rail, has a dramatic impact on how negatively transfers are 
perceived. Factors determining the quality of transfers include wait time, waiting area conditions, and service 
reliability. Wait time is a function of the service frequency on the route one is transferring to and/or the ability 
to provide reliable “timed transfer” connections.  

For the North Link project corridor, the overall transit transfer rate in the year 2030 is estimated at 1.48 to 
1.50 versus 1.44 transit boardings per trip for the No-Build Alternative. 
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While the number of transfers would be expected to increase with light rail, overall travel times and 
amount of transit service would substantially improve. For passengers transferring from bus to Link, the wait 
times would be short, due to shorter headways associated with Link. The current operating plan assumes a 6-
minute peak headway in the year 2015, and a 5-minute peak headway in the year 2030. Even during off-peak 
hours, North Link would operate with 7.5- or 15-minute headways. Transfer wait times from North Link to bus 
would sometimes be longer than from bus to light rail, particularly when bus frequency is lower than Link 
frequency, although bus route frequencies are expected to generally increase over time and with 
implementation of the light rail system. As noted earlier, some redeployed hours would be available to increase 
bus route frequencies. Due to the high reliability of rail service, riders may choose a Link trip that will result in 
a short transfer wait for the bus, over a longer and potentially less reliable bus-only trip. Although transfer 
rates would be expected to increase, overall travel times and amount of transit service would improve. 

Service Coverage and Structure 
Implementation of the North Link light rail project would greatly increase the region’s overall level of 

public transportation services. This section provides a general description of likely changes in transit service 
characteristics. More detailed transit service implementation planning will begin 1 to 2 years before actual 
implementation and will involve a public process led by King County for Metro bus service, with final 
approval by the King County Council.  

Transit coverage is a measure that can be used to indicate how well households and employment districts 
are served by transit systems. Implementation of the Preferred Alternative would change the structure of public 
transportation in the project area. It provides the opportunity for connections to the north-south “trunk line” 
with high capacity, higher speed, high reliability, and frequent trips to common destinations in the area. To 
maximize the benefits of this investment for both transit users and non-users, KCM plans to restructure much 
of the bus route network in the North Link service area. Existing Community Transit and Sound Transit 
regional express routes would not be significantly changed, although there is some potential for modified 
routes to Snohomish County when North Link extends to Northgate. 

The restructuring of bus routes would have two major objectives: 
• Routes would be restructured to provide access to and from North Link. The intent is to create a 

seamless system where bus routes are an extension of North Link and vice-versa. 
• The restructuring would be done to support transit agency system plans, in particular, KCM’s 

reorientation of service into a more multi-centered structure. This would include transit centers not 
served by Link.  

An important aspect of the restructuring would be the redeployment of service hours that are replaced by 
North Link. Guidelines to determine the best uses of redeployed resources were adopted by Sound Transit 
Motion No. M98-70 on October 22, 1998. The Service Redeployment Guidelines recognize that the governing 
board of each transit agency has the final statutory authority to change bus routes and schedules. Objectives for 
the use of redeployed hours include the following: 

• Provide increased access to the Sound Transit system (rail or bus). 
• Provide improved service in areas not served by North Link. 
• Provide improved frequency and span of service to match North Link service; for example, increased 

frequency on a bus route to provide connections for every train. 
• Avoid duplications, overlapping service, or near misses, the latter defined as service that comes within 

1 mile of a North Link station without serving it. 

It should be noted that any changes to local bus service, including those described below, would be subject 
to budget constraints of local bus agencies. 

With North Link service to Northgate and construction of the Northgate and Roosevelt Stations, there 
would be some changes to the bus network. For most of the area between Shoreline and Seattle north of NE 
125th Street, all-day, direct feeder bus access would be provided to the Northgate Station. From Northgate, 
North Link would provide connections to major destinations in Seattle and to Sea-Tac Airport.  

The feeder bus routes would increase local transit mobility within the City of Shoreline and north Seattle. 
In the area from NE 125th Street to the Ship Canal, there would be a network of transit routes connecting to 
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the Roosevelt and Northgate Stations. These neighborhoods would likely experience higher transfers due to 
truncation of existing express bus routes but also overall trip travel time improvements. Sound Transit routes 
to northeast King County and Snohomish County may also be modified with North Link service to Northgate. 

By adding two light rail stations in neighborhoods with significant transit ridership, the extension to 
Northgate in Segment A would provide additional opportunities to improve accessibility for transit riders by 
allowing transfers between local routes and the regional rail system. Based on preliminary estimates prepared 
by Sound Transit, the number of KCM buses serving downtown Seattle may decrease by approximately 54 bus 
trips per peak hour per direction by the year 2015, and by approximately 58 bus trips by the year 2030. If light 
rail terminates at the Roosevelt Station, downtown peak hour bus trips would decrease by approximately 37 
two-way trips in the year 2015 and by 39 trips in the year 2030.  

In Segment B, with the Preferred and other Build Alternatives, existing express bus routes to the 
University District from downtown Seattle would likely be truncated and consolidated to provide improved 
feeder bus service to and from North Link stations. Service frequency would be increased on these routes to 
meet future demand and improve transfer rates and travel times. 

If light rail terminates at the northern (NE 45th or Brooklyn) or southern University District station 
(Pacific, Montlake, University of Washington, or Southwest Campus), approximately 22 two-way bus trips 
could be removed from downtown streets by the year 2015 or 2030. If the Montlake or the University of 
Washington Station is the northern light rail terminus, KCM routes 71 and 73 could be rerouted along Pacific 
Street or modified to run through campus via Stevens Way to serve that station. Terminating North Link at a 
southern University District station may reduce the number of routes that would be truncated in the University 
District, limiting the number of service hours available for redeployment and restricting access to Link.  

With the Preferred University of Washington Station, there would likely be an increase in the frequency of 
buses serving the station and a change in bus travel patterns. Bus trip distribution would change because 
existing express buses may be rerouted to serve the University of Washington Station via Stevens Way and 
one new bus route connection is expected. In this baseline project scenario, buses would continue to access the 
existing bus layover space along the southeast side of NE Pacific Place, the transit-only lane on southbound 
Montlake Boulevard, and a proposed new bus stop on Stevens Way (see circulation plans in Appendix J). Most 
bus patrons would transfer to light rail at the University of Washington Station via the north station entrance, 
which would be located on the northeast end of the Montlake Triangle and would include a pedestrian 
underpass under Montlake Boulevard to the station. Bus and pedestrian access at the University of Washington 
Station is discussed in more detail in Section 3.3.2, Local Impacts and Mitigation for Segment B under Access 
and Circulation. The effects of bus circulation on area traffic are considered in the overall assessment of 
transportation levels of service. 

Other service changes would be desirable for this area near the Montlake Triangle and University of 
Washington Station area. KCM is pursuing additional bus service and transit facility options that could affect 
street operations near the station. These improvements to bus transit are aimed at improving the reliability of 
existing bus routes and modifying the connections between South Lake Union and the University District. 
These changes could occur with or without the North Link project, but would require new bus layover capacity 
(up to 6 additional spaces) near the Triangle and University of Washington Station entrance. One option, as 
illustrated in Appendix J, locates this layover along the north side of NE Pacific Street, displacing a short-term 
vehicle parking area used by the University of Washington Medical Center. Alternatively, there could be new 
bus layover spaces along the southeast side of NE Pacific Place, which would include street widening. Either 
way, existing sidewalks northwest of the intersection of Montlake Boulevard NE and NE Pacific Street would 
be affected. KCM’s plans for these service and facility revisions have not been finalized, but Sound Transit has 
evaluated the potential cumulative effect of the development of the light rail station in conjunction with all of 
KCM’s proposed transit improvements. Transit and pedestrian activity in the area would increase compared to 
light rail or the bus transit improvements alone. The main transportation effect of the KCM proposal is that 
additional bus trips would circulate along NE Pacific Place, Montlake Boulevard NE and NE Pacific Street 
clockwise around the Triangle and underground parking garage. The southbound transit-only lane and 
associated free right-turn lane on Montlake Boulevard NE would reduce impacts from these additional trips. 
The cumulative effects on intersection levels of service would likely remain similar to the project without the 
bus related modifications. 
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For the Capitol Hill and First Hill routes (Preferred Alternative and Alternatives B1.A, B1.D, and B4.G), 
existing local bus service in the Capitol Hill, Central District, Madison Park, and First Hill neighborhoods 
would provide local circulation and frequent connections to the light rail system at the First Hill and/or Capitol 
Hill stations. KCM plans to reroute or truncate few if any of the existing routes serving the Capitol Hill, First 
Hill, or South Lake Union neighborhoods. Service frequency in these neighborhoods may increase to meet 
future demand. Most radial routes from downtown Seattle to the neighborhoods to the east would remain 
largely unchanged.  

The Eastlake routes (Alternatives B3.D and B3.G) could support establishing a feeder bus service from 
Capitol Hill and First Hill to the Convention Place and Harrison Station areas. Either of the Eastlake routes 
could also result in less-direct bus routing between the north end, downtown Seattle, and destinations south of 
downtown. Construction of a Convention Place light rail station on Eastlake routes may result in the loss of 
some bus layover space from the 24 spaces currently at the Convention Place station. If the optional 
Convention Place light rail station is not built, bus layover would not be affected. Bus service in these areas 
connects to the downtown transit network, including the transit tunnel, providing access to Link. 

No changes in downtown bus volumes would result if North Link terminates at the Capitol Hill or 
Harrison Stations.  

Downtown Seattle Bus Operations 
When North Link is constructed, overall downtown bus volumes would likely decrease with the Preferred 

Alternative and all other Build Alternatives. However, if the DSTT converts from joint use to rail-only use 
with light rail extending to Northgate, buses operating in the DSTT prior to the tunnel conversion would 
operate on surface streets, as was previously discussed in the 1999 FEIS and the Initial Segment EA. The 
potential magnitude of surface street impacts would vary depending on the location of the north terminus 
station and the timing of converting the DSTT from joint use to rail-only use. The level of joint operations 
possible and the timing of the conversion from joint operations to rail-only use will be determined jointly by 
KCM and Sound Transit and is largely dictated by light rail ridership and train frequencies in the DSTT. The 
potential net change in surface bus trips associated with the North Link terminus options is described below: 

• Northgate Terminus - If North Link extends to Northgate, the DSTT may convert to rail-only 
operations. The project would eliminate 54 downtown peak hour bus trips per direction by the year 
2015 and 58 peak hour bus trips per direction by the year 2030. With 60 buses per hour per direction 
displaced from the DSTT with rail-only operations, a net increase of 2 and 6 buses per hour per 
direction (4 and 12 total peak hour bus trips) in the years 2030 and 2015, respectively, is expected on 
downtown surface streets. 

• Roosevelt Terminus - If North Link extends to the Roosevelt Station, the project would eliminate 37 
downtown peak-hour bus trips per direction by the year 2015 and 39 peak hour bus trips per direction 
by the year 2030. Train frequencies would allow joint bus operation in the DSTT at a level of 30 buses 
per hour per direction. This would result in a net decrease of up to 7 or 9 buses per hour per direction 
(14 and 18 total peak hour trips) in the years 2015 and 2030, respectively, on downtown surface 
streets. 

• University District Terminus - If North Link extends to any of the stations in the University District, 
the project would eliminate 22 downtown bus trips per hour per direction by the year 2015 or 2030. In 
2015, full joint operations in the DSTT would be possible; therefore, a net decrease of approximately 
22 bus trips per direction would be expected on surface streets. By the year 2030, a reduced level of 
joint operations (30 buses per hour per direction) would result in a net increase of 8 bus trips per hour 
per direction (16 total peak hour trips) on surface streets. 

• Capitol Hill or Harrison Terminus – If North Link terminates at the Capitol Hill or Harrison Station, 
no changes in downtown bus volumes on-street or in the DSTT would be expected. 

In summary, North Link could result in a net increase of up to 8 bus trips per hour per direction on 
downtown surface streets. This low number of additional bus trips would result in negligible impacts to 
downtown intersection operations and to transit rider travel time, compared to No-Build conditions.  
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Transit Mitigation 
No transit mitigation would be required due to the North Link alternatives. 

3.2.3 Light Rail Transit Ridership 

The Sound Transit ridership forecasting model was used to develop the light rail system ridership 
estimates associated with the Preferred Alternative and the other Build Alternatives. The methodology used is 
described in the 2006 Transit Ridership Forecasting Technical Report for North Link. The ridership estimates 
were validated against actual bus route ridership in the 1999 base year. Within a segment, ridership differences 
can be considered significant if the forecast variation between route alternatives meets or exceeds 2,000 daily 
boardings or approximately 500 in the peak and approximately 1,500 in the off-peak hours. Ridership 
differences of less than 2,000 daily boardings are not considered to be significantly different, due to the margin 
of error inherent in the ridership forecasting. The ridership forecasts presented utilize 2015 and 2030 land use 
forecasts based on PSRC projections developed in 2002 and released in January 2003. 

Segment A (Northgate to University District) 
The Preferred Alternative and all other Build Alternatives would result in similar daily ridership in the 

Northgate to University District segment, as there are only minor variations in travel time and station locations. 
Table 3.2-10 shows the breakdown of daily boardings expected at each station in the Northgate to University 
District segment for the Preferred and other Build Alternatives.  

Without North Link, the total daily light rail boardings for Central Link would be 39,500 in the year 2015 
and 56,400 in the year 2030. The No-Build Alternative represents ridership for the Central Link light rail 
system, which would operate between Westlake Center in downtown Seattle and S 200th Street in the City of 
SeaTac. This includes the Airport Link segment of light rail. With the North Link Preferred Alternative, the 
total daily light rail boardings for the entire Central Link system would increase to 111,000 in the year 2015 
and 159,500 in the year 2030. With the other Build Alternatives, the total daily light rail boardings for the 
system would range between 92,000 and 119,000 in the year 2015. By the year 2030, total daily system-wide 
light rail boardings would increase to between 129,000 and 170,000.  

Table 3.2-10 
Segment A: Year 2015 and 2030 Daily Station Usage (Boardings) 

Preferred Alternative Other Build Alternatives 

Stations 2015 2030 2015 2030 

Northgate (all options) 8,000 11,500 7,500 – 8,500 10,000 - 11,500 
Roosevelt (all options) 3,000 3,500 3,000 - 4,000 3,500 - 5,000 
Northgate/Roosevelt Totals 11,000  15,000 11,000 - 12,500 14,000 - 17,000 
North Link Totals1 71,500  103,000 52,500 - 79,500 73,000 - 113,500 
System Light Rail 
Boardings2 

111,000 159,500 92,000 - 119,000 129,000 -170,000 

Notes:  Ridership range results from variation in Segment B alternatives. Due to rounding error, station ridership does not necessarily sum 
exactly to segment totals. 

 1 Increase in light rail ridership due to North Link, including Segment B effects.   
 2 System light rail boarding totals shown are for the entire system from Northgate to S. 200th Station. 
 

Segment B (University District to Westlake Station) 
For the Preferred Alternative, there would be three stations within Segment B: Capitol Hill, University of 

Washington, and Brooklyn. Tables 3.2-11a and 3.2-11b show the daily boardings expected at each station in 
Segment B for the Preferred and other Build Alternatives for the years 2015 and 2030. The No-Build 
Alternative daily boardings would remain the same as discussed for Segment A. 
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For the Build Alternatives in Segment B, there are three distinct service areas: the University District, the 
South Lake Union/Capitol Hill area, and downtown Seattle. Three routes serve the University District: 15th 
Avenue NE, Montlake, and West Tunnel. In the South Lake Union/Capitol Hill area, there are three routes: 
First Hill, Eastlake, and Capitol Hill. In downtown Seattle, all alternatives would be served by four downtown 
rail stations of the Central Link Initial Segment (Westlake, University Street, Pioneer Square, and the 
International District). The Eastlake alternatives (B3.D and B3.G) would add an optional fifth downtown rail 
station at Convention Place.  

Table 3.2-11a 
Segment B: Year 2015 Daily Station Usage (Boardings) by Light Rail Alternative 

Other Build Alternatives 

Stations 

Preferred 
Alternative 

(Capitol Hill - 
University of 
Washington) 

B1.A  
(First Hill - 
15th Ave) 

B1.D  
(First Hill-
Montlake) 

B1.G  
(First Hill-

West Tunnel) 

B3.D  
(Eastlake-
Montlake) 

B3.G  
(Eastlake-

West Tunnel) 

B4.D  
(Capitol 

Hill-
Montlake) 

B4.G  
(Capitol Hill-
West Tunnel) 

NE 45th --- 7,500 7,5004 --- 7,5004 --- 7,5004 --- 

Brooklyn 8,500 --- 8,0004 8,000-14,5005 7,5004 7,500-13,5005 8,5004 8,000-14,5005 

Pacific --- 14,000 --- --- --- --- --- --- 

Montlake --- --- 14,500-
15,000 

--- 13,500-
14,000 

--- 15,000 --- 

University of 
Washington Station 

13,000 --- --- --- --- --- --- --- 

Southwest Campus 
(Optional) 

 --- --- 12,000 --- 11,500-12,000 --- 12,500 

University District 
Totals 

21,500 21,500 22,500 14,500-20,000 21,000-
22,000 

13,500-19,500 22,500-
23,500 

14,500-20,500 

Capitol Hill 12,500 9,000 9,500 8,500-9,000 --- --- 12,500 11,000-11,500 

First Hill --- 8,000 8,000 7,000-7,500 --- --- --- --- 

Harrison --- --- --- --- 7,000 6,500-7,000 --- --- 

Capitol Hill/S. Lake 
Union Totals 

12,500 17,000 17,500 15,500-16,500 7,000 6,500-7,000 12,500 11,000-11,500 

Convention Place 
(Optional) 

 --- --- --- 5,500 5,000 --- --- 

CBD Rail Ridership 
Increase Due to North
Link1 

22,500 23,500 23,000 20,500-22,500 20,000-
22,000 

18,000-22,000 23,500 20,000-22,500 

North Link Totals2 71,500 79,500 79,000-
79,500 

65,500-75,000 63,000-
65,500 

52,500-63,500 74,500-
75,000 

60,500-70,000 

System Light Rail 
Boardings3 

111,000 119,000 118,500-
119,000 

105,000-
114,000 

102,500-
105,000 

92,000-
103,000 

114,000-
114,500 

100,000-
109,500 

Notes: Due to rounding error, station ridership does not necessarily sum exactly to segment totals. 
 1 Increase in light rail ridership due to North Link, including Segment A effects. 
 2 Increase in light rail ridership due to North Link for the entire system from Northgate to S 200th. 
 3 System light rail boarding totals shown are for the entire system from Northgate to S 200th. No-Build ridership in 2015 is 39,500. 
 4 Either the NE 45th Station or the Brooklyn Station would be constructed for this alternative. 
 5 The lower end of the range would be expected if the Southwest Campus Station is constructed. 
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Table 3.2-11b 
Segment B: Year 2030 Daily Station Usage (Boardings) by Light Rail Alternative 

Other Build Alternatives 

Stations 

Preferred 
Alternative 

(Capitol Hill - 
University of 
Washington) 

B1.A  
(First Hill 
- 15th Ave) 

B1.D 
(First Hill-
Montlake) 

B1.G  
(First Hill-

West 
Tunnel) 

B3.D  
(Eastlake-
Montlake) 

B3.G  
(Eastlake

-West 
Tunnel) 

B4.D  
(Capitol 

Hill-
Montlake) 

B4.G  
(Capitol 

Hill-West 
Tunnel) 

NE 45th --- 10,500 10,5004 --- 10,5004 --- 10,5004 --- 
Brooklyn 11,500 --- 11,0004 11,000-

21,5005 
10,500-
11,0004 

10,500-
20,5005 

11,0004 11,500-
22,0005 

Pacific --- 23,000 --- --- --- --- --- --- 
Montlake --- --- 23,500 --- 22,000-

22,500 
--- 24,000 --- 

University of 
Washington 
Station 

21,500 --- --- --- --- --- --- --- 

Southwest 
Campus 
(Optional) 

 --- --- 19,500 --- 19,500 --- 20,000 

University 
District Totals 

33,000 33,500 34,000-
34,500 

21,500-
30,500 

32,500-
33,500 

20,500-
30,500 

34,500-
35,500 

22,000-
31,500 

Capitol Hill 16,000 12,000 12,500 10,500-
11,500 

--- --- 16,000 13,500-
15,000 

First Hill --- 11,000 11,000 10,000 --- --- --- --- 
Harrison --- --- --- --- 9,000 8,000-

9,000 
--- --- 

Capitol Hill/S 
Lake Union 
Totals 

16,000 23,000 23,500 20,500-
21,500 

9,000 8,000-
9,000 

16,000 13,500-
15,000 

Convention 
Place (Optional) 

--- --- --- --- 8,500 7,500-
8,000 

--- --- 

CBD Rail 
Ridership 
Increase Due to 
North Link2 

33,000 33,500 33,500 28,500-
31,500 

29,500-
33,500 

25,000-
31,500 

33,500-
34,000 

27,500-
31,000 

North Link 
Totals2 

103,000 113,000 113,500 90,000-
105,500 

92,000-
96,500 

72,500-
91,500 

106,000-
106,500 

82,000-
98,500 

System Light 
Rail Boardings3 

159,500 169,500 169,500-
170,000 

146,500-
162,000 

148,500-
153,000 

129,000-
148,000 

162,500-
163,000 

138,500-
155,000 

Notes: Due to rounding error, station ridership does not necessarily sum exactly to segment totals. 
 1 Increase in light rail ridership due to North Link, including Segment A effects.  
 2 Increase in light rail ridership due to North Link for the entire system from Northgate to S 200th. 
 3 System light rail boarding totals shown are for the entire system from Northgate to S. 200th. No-Build ridership in 2030 is 56,400. 
 4 Either the NE 45th Station or the Brooklyn Station would be constructed for this alternative. 
 5 The lower end of the range would be expected if the Southwest Campus Station is constructed. 
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University District  
With the Preferred Alternative, rail ridership in the University District would be 21,500 daily boardings in 

2015 and 33,000 in 2030. The Brooklyn Station would account for 8,500 daily boardings in 2015 and 11,500 
in 2030. The University of Washington Station would account for 13,000 daily boardings in 2015 and 21,500 
in 2030.  

With the other Build Alternatives, rail ridership in the University District would range between 13,500 and 
23,500 daily boardings in 2015 and 20,500 to 35,500 boardings in 2030.  

The 15th Avenue NE (B1.A) and Montlake (B1.D, B3.D, and B4.D) alternatives generate the highest 
ridership in the University District, with between 21,000 and 23,500 daily boardings in 2015 and 32,500 to 
35,500 daily boardings in 2030, depending upon the Capitol Hill/South Lake Union alternative to which they 
are connected. The West Tunnel alternative (B1.G, B3.G, and B4.G) generates slightly less ridership, with 
between 19,500 and 20,500 daily boardings in 2015 and 30,000 to 31,500 daily boardings in 2030, if two 
stations are built in the University District. If the West Tunnel route is constructed with only the Brooklyn 
Station, rail ridership in the University District would decrease to between 13,500 and 14,500 daily boardings 
in 2015 and 20,500 to 22,000 in 2030. 

In the University District, the Brooklyn Station would generate slightly higher ridership than the NE 45th 
Station. A southern University District Station located at Montlake would generate slightly higher ridership 
than the Pacific Station. The optional Southwest Campus Station (with Alternatives B1.Gd, B3.Gb, and 
B4.Gd) would generate the lowest ridership due to the combination of a slightly higher travel time and the fact 
that the station would not serve the University of Washington Campus or University of Washington Medical 
Center as well as they would be served by the University of Washington, Pacific, or Montlake Stations. 
However, total ridership in the University District would be higher with this second station than with the 
Brooklyn Station only. On days with special events at Husky Stadium, ridership would be higher for the 
University District stations, and the University of Washington Station would be the closest to the Stadium. 

Capitol Hill/South Lake Union 
With the Preferred Alternative, the Capitol Hill vicinity would be served by a station at Capitol Hill that 

would have 12,500 daily boardings in 2015 and 16,000 in 2030. 
With the other Build Alternatives, rail activity in the Capitol Hill/South Lake Union area would range 

between 6,500 and 17,500 daily boardings in 2015 and 8,000 to 23,500 boardings in 2030.  
The First Hill route alternatives (B1.A, B1.D, and B1.G) would generate the highest ridership in the 

Capitol Hill/South Lake Union area with between 15,500 and 17,500 daily boardings in 2015 and 20,500 to 
23,500 daily boardings in 2030. This route directly serves both the Capitol Hill and First Hill transit markets. 
Service to South Lake Union would occur primarily via bus transfers at Westlake station. 

The Preferred and Capitol Hill route alternatives (B4.D and B4.G) generate the next highest ridership in 
the Capitol Hill/South Lake Union area, with between 11,000 and 12,500 daily boardings in 2015 and 13,500 
to 16,000 daily boardings in 2030. These routes directly serve the Capitol Hill transit market and are most 
similar to the Preferred Alternative. Service to First Hill would occur via transfers from Capitol Hill or 
downtown stations. Service to South Lake Union would occur primarily via bus transfers at Westlake station. 

The Eastlake route alternatives (B3.D and B3.G) generate the lowest ridership in the Capitol Hill/South 
Lake Union area with between 6,500 and 7,000 daily boardings in 2015 and 8,000 to 9,000 daily boardings in 
2030. These routes directly serve the Cascade neighborhood of the South Lake Union market and the western 
residential edge of Capitol Hill via a pedestrian bridge. Service to the remainder of the South Lake Union area 
would occur via bus transfers at Harrison Station or Westlake. Service to First Hill and the Capitol Hill 
business district, including Seattle Central Community College, would occur via bus transfers at Convention 
Place or other downtown Seattle stations. 

Downtown Seattle 
With the Preferred Alternative, the North Link alignment would begin at the northern terminus of the 

Initial Segment. The first North Link station would be the Capitol Hill Station. The Preferred Alternative 
would increase rail ridership in downtown Seattle by 22,500 daily boardings in 2015 and 33,000 in 2030. 

The Eastlake routes (Alternatives B3.D and B3.G) would add an optional fifth light rail station in 
downtown Seattle at Convention Place, which would serve the Denny Triangle neighborhood of downtown 
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Seattle with 5,000 to 5,500 daily boardings in 2015 and 7,500 to 8,500 boardings in 2030. For the First Hill 
(B1.A, B1.D, and B1.G) and Capitol Hill (B4.D and B4.G) alternatives, and also with the Eastlake route 
without a Convention Place Station, the Denny Triangle neighborhood would be served by the Westlake 
Station. Also, the City of Seattle is proposing a street-car serving the South Lake Union neighborhood, which 
would improve transit access in the area. 

The other Build Alternatives would increase rail ridership in downtown Seattle by between 18,000 and 
23,500 daily boardings in 2015 and 25,000 to 34,000 boardings in 2030. The difference in total rail boardings 
in downtown Seattle between the North Link alternatives is small, except when only one station is built in the 
University District or when the Eastlake route is built without a Convention Place Station. Building only one 
station in the University District causes downtown rail ridership to decrease by 1,500 to 2,500 daily boardings 
in 2015 and by 3,000 to 4,000 boardings in 2030. Building the Eastlake route without a Convention Place 
Station causes downtown rail ridership to decrease by 1,500 to 2,000 daily boardings in 2015 and by 3,000 to 
3,500 boardings in 2030.  

System-Wide Ridership 
Compared to the No-Build Alternative, the Preferred Alternative would increase Central Link’s system-

wide ridership between the S 200th and Northgate Stations from 39,500 to 111,000 daily boardings in the year 
2015 and from 56,400 to 159,500 daily boardings in the year 2030. Overall, systemwide daily boardings for 
the Preferred Alternative are about 8,000 riders less than Alternative B1.D, which was the highest ridership 
alternative. With the Preferred Alternative, daily boardings would be slightly lower than Alternative B1.D at 
all station locations, except for the Brooklyn and Capitol Hill Stations, and no First Hill station would be 
provided. 

For the other Build Alternatives, Alternatives B1.A and B1.D would generate the highest system-wide 
ridership by connecting the 15th Avenue NE or Montlake route alternatives in the University District to the 
First Hill route alternative in the Capitol Hill/South Lake Union area. The lowest system-wide ridership occurs 
if only the Brooklyn Station is built in the University District, in conjunction with the West Tunnel route. With 
two stations in the University District, the lowest system-wide ridership occurs with Alternatives B3.G and 
B3.D, which connect the Eastlake route to the West Tunnel or the Montlake route. 

The system-wide ridership differences between the First Hill and Capitol Hill routes are less pronounced 
than the differences within the South Lake Union/Capitol Hill area. As compared to the Capitol Hill route, the 
First Hill route results in 4,000 to 5,000 more system-wide daily boardings in 2015 and 7,000 to 8,500 in 2030. 
In this case, the additional ridership gained in the South Lake Union/Capitol Hill area is partially offset in 
other areas by the longer travel time required to reach First Hill. Tables 3.2-11a and 3.2-11b show the 2015 
and 2030 daily station boardings with the different alignments. The 2030 ridership is also shown graphically in 
Figure 3-1. 

Interim Terminus Alternatives 
For the Preferred Alternative, the Roosevelt, Brooklyn, University of Washington, and Capitol Hill 

Stations could all potentially serve as interim terminus stations. Sound Transit has identified University Link 
(an interim terminus at University of Washington Station) as its preferred interim terminus. Table 3.2-12 
presents the projected year 2015 and 2030 daily system boardings, by station, for the Preferred Alternative and 
all the potential interim termini. Table 3.2-13 also presents the project year 2015 and 2030 daily system 
boardings for the other Build Alternatives with the possible interim terminus stations at a full-length 
alternative (Alternative A2.1/B1.A shown) terminating at the Northgate Station, as well as for potential 
alignments with interim termini located at the Roosevelt Station, a northern University District station, or a 
southern University District station.  
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Figure 3-1 
Increase in System-Wide Ridership Due to North Link – 20301 

   Ridership range – see footnotes 
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1 

Increase in light rail ridership due to North Link for the entire system from Northgate to S 200th Station. 
2 

Low end of range does not include the SW Campus Station. 
3 

Low end includes a north University District station at NE 45th and does not include a Convention Place Station. The high end of range includes 
a north University District station at Brooklyn and a Convention Place Station. 

4 
The low end does not include the SW Campus Station or the Convention Place Station.  

5 
The low end of the range includes a north University District station at NE 45th, and the high end of range includes a north University District 
station at Brooklyn. 

6 
The low end of the range does not include the SW Campus Station. 
 
With the Preferred Alternative operating to Northgate, North Link would increase system-wide rail 

ridership by as much as 71,500 daily boardings in the year 2015 and by 103,000 daily boardings in the year 
2030. By terminating the system at the Roosevelt Station, daily boardings decrease by 11,500 in the year 2015 
and 15,000 in the year 2030. With an interim terminus at the Brooklyn Station, daily boardings would decrease 
by 16,500 in the year 2015 and by 23,000 in the year 2030. An interim terminus at the University of 
Washington Station (University Link) would decrease daily boardings by 24,000 in the year 2015 and by 
34,000 in the year 2030.  

An interim terminus located at the Capitol Hill Station would decrease daily boardings by 53,000 in the 
year 2015 and by 79,000 in the year 2030. 

In addition to the forecasts shown in Table 3.2-13, Sound Transit prepared a separate ridership forecast to 
support the request for federal Section 5309 (New Starts) funding for the University Link segment. Table 3.2-
14 summarizes these forecasts and provides a comparison to the forecasts used in the SEIS analysis. There are 
three primary differences between the forecasting methodology used for the SEIS and the methodology used 
for the New Starts forecast. 

First, the New Starts forecast assumes joint operations of buses and light rail in the DSTT, whereas the 
SEIS forecasts assume rail-only operation in the tunnel. This reflects the fact that the rail headways called for 
in the University Link operating plan would allow for bus and rail operation in the DSTT. Rail-only tunnel 
operation was assumed for the SEIS ridership forecasts to ensure that worst-case environmental impacts were 
captured. 
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Table 3.2-12 
Daily Station Boardings for the Preferred Alternative and Associated Interim Terminus Alternatives 

Year 2015 Year 2030 

Station 
Preferred 

Alternative 
University 

Link 
Roosevelt 
Terminus 

Brooklyn 
Terminus

Capitol 
Hill 

Terminus 
Preferred 

Alternative 
University 

Link 
Roosevelt 
Terminus 

Brooklyn 
Terminus

Capitol Hill 
Terminus 

Segment A           
Northgate 8,000 N/A N/A N/A N/A 11,500 N/A N/A N/A N/A
Roosevelt 3,000 N/A 3,500 N/A N/A 3,500 N/A 4,000 N/A N/A

Segment B           
Brooklyn 8,500 N/A 9,500 9,500 N/A 11,500 N/A 13,500 13,000 N/A
Montlake/University 
of Washington  

13,000 17,500 12,000 12,000 N/A 21,500 27,000 19,500 19,500 N/A

Capitol Hill 12,500 11,000 12,000 12,000 10,000 16,000 14,000 15,500 15,500 13,500
North Link Totals1 71,500 47,500 60,000 55,000 18,500 103,000 69,000 88,000 80,000 24,000

Note: 1 This is the increase in system-wide ridership due to North Link. 

Table 3.2-13  
Daily Station Boardings for Highest Ridership Full-Length and Interim Terminus Alternatives 

 Year 2015 Year 2030 

Station 
Full-

Length1 
Roosevelt 
Terminus1 

Northern 
University 

District 
Terminus1 

Southern 
University 

District 
Terminus2 

Full-
Length1 

Roosevelt 
Terminus1 

Northern 
University 

District 
Terminus1 

Southern 
University 

District 
Terminus2 

Segment A         
Northgate 8,000 N/A N/A N/A 11,500 N/A N/A N/A

Roosevelt 3,500 3,000 N/A N/A 4,500 4,000 N/A N/A

Segment B         
NE 45th N/A N/A N/A N/A N/A N/A N/A N/A

Brooklyn 8,000 8,500 8,500 N/A 11,000 12,500 12,500 N/A

Pacific N/A N/A N/A 18,000 N/A N/A N/A 30,000

Montlake/ 
University of 
Washington 

15,000 14,000 13,500 N/A 24,000 22,000 21,000 N/A

SW Campus N/A N/A N/A N/A N/A N/A N/A N/A

Capitol Hill 9,500 9,500 9,500 8,500 12,500 12,500 12,500 11,500

First Hill 8,000 7,500 7,500 7,000 11,000 10,500 10,000 10,000

Harrison N/A N/A N/A N/A N/A N/A N/A N/A

Convention Place N/A N/A N/A N/A N/A N/A N/A N/A

North Link Totals 79,500 67,000 62,000 55,500 113,500 97,500 91,000 83,500

Notes: 1 Daily station boardings shown are associated with the Alternative A2.1/B1.D (with Brooklyn Station) route combination, since this 
combination would generate the highest system-wide daily boardings. 

 2 Daily station boardings shown are associated with the Alternative A2.1/B1.A route combination, since this combination yields the 
highest ridership at the Southern University District Terminus Station. 
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Table 3.2-14 
Year 2030 Daily Boardings Comparison for University Link – New Starts versus SEIS 

 2030 Daily Boardings 

 New Starts1 EIS2 

University District 25,000 27,000 
Capitol Hill / First Hill 15,500 14,000 
CBD Increase 23,000 23,500 
Systemwide Increase 70,000 69,000 

1 New Starts forecast is for University of Washington to Airport with joint operations in DSTT. 
2 EIS forecast is for University of Washington to S. 200th Street with rail-only operations in DSTT. 

 
Second, the New Starts forecast assumes a southern terminus for the light rail system at the 

Airport/SeaTac Station, while the SEIS forecasts assume a southern terminus at S 200th Street. This is because 
the Airport/SeaTac Station is considered to be the most likely southern terminus at the time that University 
Link will be constructed. 

Finally, the New Starts forecast reflects an update to the projections of future parking costs throughout the 
region by the PSRC. These updated projections generally show parking costs increasing more slowly in future 
years than did the previous projections, that were used for the SEIS forecasts. 

Overall the two forecasts are similar with ridership slightly higher in the University District and CBD for 
the SEIS forecast, and slightly higher at Capitol Hill and systemwide for the New Starts forecast. 

Sound Transit Phase 2 Ridership Forecasts 
Sound Transit’s ridership forecasting model is periodically updated and is currently being updated as part 

of the Sound Transit Phase 2 (ST2) planning process. The ST2 ridership model uses the same basic modeling 
methodology as the North Link ridership model; however, the ST2 forecast assumptions differ somewhat from 
the North Link forecast assumptions. The primary difference is that the ST2 forecasts use a 2004 ridership 
base, while the North Link forecasts use a 1999 ridership base. The ST2 forecasts also use a slightly different 
transit network that has been updated for ST2 modeling. Because the ST2 forecasts are system forecasts, not 
corridor forecasts, they include various bus and rail network differences in other corridors outside of the North 
Link corridor.  

Table 3.2-15 summarizes the new ST2 ridership forecasting results for both the Full-Length (Northgate to 
Airport) Preferred Alternative and University Link (University of Washington to Airport) and compares them 
to the ridership forecasts used in this SEIS for the preferred full length and interim terminus alternatives. 

The Seattle Monorail Project’s Green Line was assumed to be part of the transit network in this new 
model. Although the Green Line is no longer planned, its removal from the transit network would result in 
minimal changes to the ridership forecasts shown in Table 3.2-15. This conclusion is based on a comparison of 
the current model results to an initial set of forecasts prepared in 2002, when the monorail was not yet 
approved for funding.  

Table 3.2-15 
Year 2030 Daily Boardings North Link – Sound Transit Phase 2 Model Results 

 Full-Length Preferred Alternative 
(Northgate to Airport) 

 University Link (University of 
Washington to Airport) 

 ST2 Model SEIS  ST2 Model SEIS 

Northgate 14,900 11,500  -- -- 
Roosevelt 5,900 3,500  -- -- 
Brooklyn 11,500 11,500  -- -- 
University of Washington 21,400 21,500  21,800 27,000 
Capitol Hill 16,900 16,000  15,400 14,000 
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As shown in Table 3.2-15, the new model results are similar to the ridership forecast assumptions 
evaluated in this SEIS. However, the new model results in higher ridership projections at the Northgate, 
Roosevelt, and Capitol Hill stations as compared to the preferred full-length alternative. With University Link, 
ridership forecasts are lower with the new model at the University of Washington Station and higher at the 
Capitol Hill Station. These new results have been reviewed and would not significantly affect the results of the 
transportation analysis conducted in the SEIS. 

3.3 ARTERIALS AND LOCAL STREETS 

3.3.1 Affected Environment 

Congestion 
The North Link Transportation Technical Report describes the physical characteristics of arterial streets. 

Figures 3-2 and 3-3 show the major arterial streets and intersections analyzed for the light rail alternatives.  
Level of Service (LOS) is a measure of operational conditions and their perception by drivers; it also 

describes the quality of traffic operations on roadway facilities. The Highway Capacity Manual provides a 
widely accepted methodology for calculating LOS at signal-controlled intersections. At these intersections, 
LOS relates to the average delay experienced by all vehicles as they approach the intersection. Table 3.3-1 
summarizes the relationship between LOS and average delay for signalized intersections. 

As described in Table 3.3-1, LOS ratings range from A to F. LOS A represents the best operation, and 
LOS F the poorest. LOS D or E is usually considered the minimum acceptable standard in urban areas; with 
this level of service, some delays are expected for certain traffic movements.  

Table 3.3-1 
Level of Service Criteria for Signalized Intersections 

Level of Service 
Average Delay  

(seconds per vehicle) Traffic Flow Characteristics 

A < 10.0 Virtually free flow; completely unimpeded. 
B > 10.0 - < 20.0 Stable flow with slight delays; less freedom to maneuver. 
C > 20.0 - < 35.0 Stable flow with delays; less freedom to maneuver. 
D > 35.0 - < 55.0 High density but stable flow. 
E > 55.0 - < 80.0 Operating conditions at or near capacity; unstable flow. 
F > 80.0 Forced flow; breakdown conditions. 

Source: Highway Capacity Manual 2000. 
 
For concurrency planning purposes, the City of Seattle defines arterial LOS standards based on the PM 

peak hour directional v/c ratio at designated screenlines. (A screenline is an imaginary line across two or more 
parallel arterials). The City of Seattle’s v/c ratios are averaged across a series of parallel arterials to determine 
if the LOS threshold has been exceeded. The LOS standard is 1.0 (LOS E) at more than half of the screenlines 
identified in the Comprehensive Plan. The remaining screenlines, including many of the screenlines in the light 
rail corridor, have a v/c standard of 1.2 (LOS F). At a v/c ratio of 1.20 or greater, traffic congestion and vehicle 
queuing at intersections would be expected. When the calculated LOS for a screenline approaches the LOS 
standards, strategies would be pursued to reduce vehicular travel demand and/or increase the operating 
capacity across the screenline. 
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The City of Seattle also applies State Environmental Policy Act (SEPA) review policies to determine 
transportation mitigation for individual projects. Specifically, Transportation Policy B (SMC 25.05.675R2b) 
states, “In determining the necessary traffic and transportation mitigation, the decision-maker shall examine 
the expected peak traffic and circulation pattern of the proposed project weighted against such factors as the 
availability of public transit; existing vehicular and pedestrian traffic conditions; accident history; the trend in 
local area development; parking characteristics of the immediate area; the use of the street as determined by 
the Seattle Transportation Department’s Seattle Comprehensive Transportation Plan; and the availability of 
goods and services and recreation within reasonable walking distance.” 

Because this SEPA policy does not establish specific LOS thresholds for transportation mitigation, the 
LOS E threshold (volume to capacity ratio of 1.0 or better) was used as a guideline to determine whether 
mitigation should be considered at a particular intersection. This LOS threshold is also supported by the City 
of Seattle’s SEPA review policy because North Link would greatly enhance the availability of public transit 
services at intersections evaluated around each of the North Link stations.  

The North Link Transportation Technical Report describes existing LOS analysis results for all major 
signalized intersections and several unsignalized intersections that could be impacted by route alternatives and 
station areas in the light rail system. Table 3.3-2 summarizes all analyzed intersections currently operating at 
LOS D, E, or F. As shown in Table 3.3-2, all of the intersections identified are in Segment B. 

Table 3.3-2 
PM Peak Hour Level of Service Summary for Existing Intersections Operating at LOS D, E, or F 

Analysis Location Average Delay (sec.) LOS 

NE 45th Street at 15th Avenue NE 37.4 D 
NE Pacific Street/15th Avenue NE 36.5 D 
NE Pacific Place/Montlake Boulevard NE 41.8 D 
Eastlake Avenue/Harrison Street (unsignalized) 41.2 E 
 

Non-motorized Transportation 
The Burke-Gilman Trail is the one major regional off-street multi-purpose class I trail within the North 

Link corridor. According to the University of Washington Master Plan Transportation Technical Report 
(University of Washington 1999), the Burke-Gilman Trail had between 139 and 260 bicyclists using the trail 
during the PM peak hour. The Potlatch Trail is another major mixed-use facility proposed in the area, 
providing a route between South Lake Union, Seattle Center, and Elliott Bay.  

Currently, bicyclists compose 6 percent of the total mode share commuting to campus. Increased Travel 
Demand Management (TDM) measures coupled with an increasing number of students, faculty, and staff, are 
projected to increase bicycle use to 8 percent by 2012.  

There are also many regional arterials with bicycle lanes or wide shoulders within the study corridor. 
These facilities include 1st Avenue NE and NE 103rd Street, NE Ravenna Boulevard, Brooklyn Avenue NE, 
17th Avenue NE, NE 40th Street, Eastlake Avenue E, E Pine Street, Broadway E, and 12th Avenue NE. 
Bicycle volumes on arterials are not regularly counted, but on a weekday in September 2000 an estimated 
1,737 bicycles (1,350 entering, 387 exiting) traveled to and from the downtown Seattle area during the 6:30-
9:00 AM commute period. Similar counts were conducted in 1992 and 1995, and a comparison shows that 
bicycle volumes to and from the downtown area have steadily increased since 1992. 

KCM and Community Transit have equipped all buses with racks for two bicycles. KCM estimates that 
the “Bikes-on-Buses” program transports 465,000 bicycles a year. Transit routes serving the SR 520 Evergreen 
Point Bridge have especially high demands for bicycle racks; capacity deficiencies primarily occur during the 
morning peak period between 6:00 and 9:30 AM.  

Pedestrian sidewalks are available along most arterial streets in the city. Streets that lack sidewalks are 
typically in residential neighborhoods or local access streets. A detailed list of locations lacking sidewalks near 
each station is provided in the North Link Transportation Technical Report.  

Midblock at-grade crossings are located on Pacific Street between NE Pacific Place and 15th Avenue NE 
and on Broadway E at E Howell Street. Pedestrian overpasses are located between Campus Parkway and NE 
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41st Street from west campus over 15th Avenue NE, from the Burke-Gilman Trail to the University of 
Washington Medical Center and south campus over Pacific Street, and three overpasses crossing Montlake 
Boulevard between east campus and the University of Washington student parking area. An additional 
pedestrian/bicycle overpass is proposed to cross over I-5 for the Harrison Station. This bridge would provide 
access from the western edge of Capitol Hill to the proposed Harrison Station. Refer to the North Link 
Transportation Technical Report for a more detailed summary of pedestrian routes and access points.  

School walk route information obtained from the Seattle School District was used to determine the 
location of existing walk routes that cross or are adjacent to any of the proposed light rail alternatives. The 
North Link Transportation Technical Report summarizes school walk routes for each segment. 

Traffic Accidents and Safety 
Based on a detailed review of accident history over a 3-year period between 1999 and 2001, the Olive 

Way/Boren Avenue intersection was the only intersection in either Segment A or B that exceeds the City of 
Seattle’s Average Annual Accident High Accident Location (HAL) threshold of 10 accidents per year. No 
fatalities occurred at this intersection during the 3-year period evaluated. The Broadway E/E Olive Way/E 
John Street intersection experienced 9.0 accidents during the 3-year period, which is a higher than average 
number of accidents, but still not exceeding the City of Seattle’s HAL threshold. This intersection is located in 
a dense urban area that is frequently traveled by pedestrians and motor vehicles. More recent reviews of the 
City of Seattle’s lists of high collision intersections indicated that the Broadway E/E Olive Way/E John Street 
intersection exceeded the HAL threshold in the years 2002 and 2003. The Olive Street/Boren Avenue and 
Eastlake Avenue/Republican Street intersections also exceeded HAL thresholds in the year 2002. No HALs 
were identified in the study area in the year 2004. The North Link Transportation Technical Report (Section 
4.2.1.4) summarizes the 3-year accident histories for all intersections evaluated in the North Link corridor. 

Parking Supply and Demand 
Local jurisdiction zoning codes govern the operation of the existing parking supply and development of 

future parking resources in the light rail corridor. King County and City of Seattle Comprehensive Plan 
policies encourage use of bus transit, bicycle, and pedestrian travel modes. Parking policies are an important 
component of strategies to emphasize alternatives to single-occupant vehicle travel.  

Parking supplies and costs vary throughout the corridor, ranging from high parking supplies and relatively 
high costs in downtown Seattle to no or low parking costs in Northgate. Likewise, parking demand varies, with 
relatively high demand in downtown Seattle, in the University District, and at Northgate Mall, and lower 
parking demand in other locations. 

The analysis for parking supply and demand, and for potential parking impacts from light rail, focused on 
areas with the greatest potential impact, particularly within an approximate 0.25-mile radius of potential 
stations. Where existing parking utilization exceeded a 90 percent threshold, the project area was expanded to 
encompass a 2,000-foot radius from the proposed station. The expanded project areas include University 
District, Capitol Hill, First Hill, Harrison, and Convention Place Stations. Parking impacts may result from 
light rail patrons parking in residential neighborhoods or commercial areas with unrestricted parking. This type 
of parking is referred to as “hide and ride.” 

In addition to parking inventory data, current parking demand data were surveyed to identify areas where 
impacts would be more significant and/or mitigation measures could be beneficial. Parking demand data were 
collected and analyzed for the areas described above, and included a space occupancy count by block face, 
taken once during the hours of 9:30 AM to 3:30 PM on weekdays. This time period was determined to 
represent “typical” conditions for parking demand based on the type of land use surrounding each of these 
station areas. 

Parking supply and demand were inventoried and summarized in four categories: 
• On-street unrestricted parking includes all on-street parking not restricted by meters, time limit signs, 

residential parking zones, loading zones, or other restrictions. 
• On-street restricted includes all on-street parking currently restricted by one of the above methods. 
• Off-street public parking includes all spaces open for anyone to use. 
• Off-street private parking includes all spaces reserved for a particular business or other use. 
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The parking data were compiled from three sources and aggregated to estimate year 2002 parking supply 
and demand. In neighborhoods where density has remained unchanged over the last 5 years, the City of 
Seattle’s 1999 Comprehensive Neighborhood Parking Study was used as the primary data source. This study 
was conducted between September and October 1999. To account for any remaining gaps in parking data, both 
1997 data from the Central Link FEIS Transportation Technical Report and newly collected 2002 parking data 
were combined with the City of Seattle parking data to estimate year 2002 parking supply and demand at the 
proposed station locations. Year 1997 data from the FEIS Transportation Technical Report were primarily 
used in urban dense areas where no significant development occurred over the past 5 years. New data were 
collected in areas where new development changed parking patterns or where data were unavailable in either 
the Comprehensive Parking Study or the FEIS Transportation Technical Report. 

Table 3.3-3 summarizes on-street unrestricted parking supply and demand at all proposed station area 
locations. All surveyed locations except the Roosevelt Station areas appear to be at or near capacity in the on-
street unrestricted category. 

The City of Seattle’s Comprehensive Plan currently limits park-and-ride capacity near the Northgate 
Transit Center to 1,000 exclusive-use park-and-ride spaces. The 156-stall North Seattle park-and-ride lot 
located west of 1st Avenue NE, the 306-stall Northgate Transit Center park-and-ride located west of the 
Northgate Transit Center, and the 502-space park-and-ride lot located immediately east of the Northgate 
Transit Center currently provide 964 spaces and operate at capacity. The Roosevelt park-and-ride lot, which 
includes both the 471-stall Green Lake park-and-ride and the 75-stall Calvary Temple parking lots, is currently 
over 90 percent utilized.  

Table 3.3-3 
Existing (2002) On-Street Unrestricted Parking Inventory near Proposed Light Rail Stations 

Station Supply Demand % Utilization 

Northgate 189 154 81 
Roosevelt 1,022 592 58 
University District (all stations) 1,268 1,162 92 
Capitol Hill 1,628 1,451 89 
First Hill 623 571 92 
Harrison 1,682 1,624 97 
Convention Place 250 248 99 

Note:  Parking inventory for the Northgate Station reflects unrestricted on-street parking available within a 1/4-mile radius of each station option. 
The parking project area evaluated for the Roosevelt Station encompasses a 1/4-mile radius around both station options. A 2000-foot 
radius was evaluated for the University District, Capitol Hill, First Hill, Harrison, and Convention Place Station options. Parking demand 
was surveyed during mid-week between 9:30 AM and 3:30 PM. 

 
AM parking surveys were conducted between 7:00 and 9:00 AM in the University District, First Hill, 

Harrison, and Convention Place, since midday on-street parking utilization currently exceeds 90 percent. In 
addition, the City of Seattle requested that AM counts be taken in these dense urban neighborhoods to further 
account for potential parking impacts. The surveys indicated that on-street unrestricted parking is currently 
fully utilized (over 90 percent) in the early morning hours at all of these potential station areas.  

3.3.2 Local Impacts and Mitigation 

Localized long-term traffic impacts are measured in terms of year 2015 and 2030 LOS or v/c changes at 
intersections, compared to the No-Build Alternative. These impacts could result from changes in traffic 
volumes related to the provision of light rail service. For instance, local traffic volumes could increase due to 
ingress to and egress from proposed station areas and park-and-ride lots. Other long-term impacts could result 
from access, circulation, and roadway modifications required for light rail right-of-way and operations. Short-
term access and circulation impacts are discussed in Section 4.17.1, Construction Impacts. Non-motorized 
facility and parking impacts associated with light rail stations and park-and-ride lots are also discussed by 
segment. Potential mitigation measures that would address the segment’s local traffic impacts are summarized.  
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No-Build Assumptions 
Transportation improvement plans in the study corridor exist at state, regional, and local levels of 

government. The Washington State Department of Transportation’s State Highway System Plan identifies state 
highway improvements. The PSRC’s Destination 2030: Metropolitan Transportation Plan (PSRC 2001) 
Central Puget Sound Region 2003 Action Strategy (PSRC May 2003), and Destination 2030; 2004 Review and 
Progress Report (PSRC April 2004) identify regional projects. Comprehensive plans and Six-Year 
Transportation Improvement Programs for the City of Seattle identify local transportation improvements. 
These planning documents were used to identify funded transportation improvements to be included in the No-
Build transportation network. Appendix K summarizes the transportation improvements assumed for the year 
2015 and 2030 No-Build and North Link alternative networks. 

The City of Seattle is currently working on the Northgate Coordinated Transportation Investment Plan 
(CTIP) to implement improvements for pedestrians, bicyclists, transit, and automobiles. The Final CTIP and 
EIS are expected to be released in 2006. These improvements were not considered in the impact analysis, but 
would be expected to improve conditions compared to No-Build. 

The City of Seattle’s EMME/2 travel forecasting model was used to provide future PM peak hour traffic 
volume forecasts within segments in the city. Year 2015 and 2030 population and employment forecasts from 
PSRC and the City of Seattle were used to develop person-trip tables for the No-Build Alternative, which 
includes all funded projects in the region. The Initial Segment and Airport Link of the Central Link light rail 
system (from the DSTT to the S 200th Station) have also been included. The resulting trip tables are consistent 
with those used for the Alaskan Way Viaduct and SR 520 Bridge Replacement Projects, which are currently 
underway. Potential capacity improvements resulting from the SR 520 and the Alaskan Way Viaduct projects 
were not included in the year 2015 and 2030 No-Build and Build networks, since they are not currently fully 
funded. The No-Build trip tables were included in the City of Seattle’s EMME/2 model to provide future 
traffic volume forecasts. This model was selected for use in these segments because the network/zone structure 
is compatible with, but more detailed than, PSRC’s regional model.  

Segment A (Northgate to University District) 
Figure 3-3 shows the traffic and parking analysis locations for Segment A. 

Congestion 
The LOS analysis and results for the Build Alternatives present the highest impact for intersection 

operations in 2015 and 2030 because person and vehicle trip generation was calculated using the highest PM 
peak period (3-hour) ridership forecasts for each proposed station. The ridership forecasts for the Northgate 
and Roosevelt Stations with the Preferred Alternative are less than the highest-ridership alternative that was 
previously analyzed; therefore, LOS at the study area intersections would be the same or better as the LOS for 
the highest-ridership alternative. A comparison of the 3-hour PM peak period person and vehicle trip forecasts 
for the Segment A stations for the highest-ridership and Preferred Alternatives is shown below in Table 3.3-4. 

Table 3.3-4 
Comparison of Highest–Ridership Alternative and Preferred Alternative 3-Hour PM Peak Period 

Person and Vehicle Trip Forecasts for Segment A 

 Year 2015 Year 2030 

 Person Trips Vehicle Trips Person Trips Vehicle Trips 

Northgate Station     
Highest Ridership 5,795 900 7,740 1,275 
Preferred Alternative 5,320 880 7,590 1,230 
Roosevelt Station     
Highest Ridership 2,210 N/A 2,895 N/A 
Preferred Alternative 1,870 N/A 2,400 N/A 

Source:  Sound Transit 2004. 
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Tables 3.3-5a and 3.3-5b summarize the 2015 and 2030 LOS evaluation results for the No Build, Preferred 
and other Build Alternatives. PM peak hour intersection volumes exceed AM peak hour volumes at all 
Segment A locations where AM peak hour counts were available; therefore an AM peak hour LOS analysis 
was not conducted for any Segment A intersections.  

Several different station layouts were evaluated for the Northgate Station area (the Preferred Alternative, 
and Options E1, C2, C3 and C4). Table 3.3-5c compares the LOS results for each of these options. In addition, 
the NE 103rd Street/2nd Avenue NE intersection, which serves the existing transit center, was analyzed as a 
four-leg signalized intersection for Northgate Station Option C2 and the Preferred Alternative, assuming that 
the southbound leg would be added to serve the proposed park-and-ride lot. The NE 65th Street/8th Avenue 
NE intersection was analyzed with a combined northbound left/through/right turn lane for Alternative A2.1b 
(8th Avenue NE West Portal), as opposed to the two separate northbound lanes assumed for all other 
alternatives, to accommodate the short transition area from an elevated to tunnel section north of the Roosevelt 
Station.  

As shown in Table 3.3-5a, all intersections in both the Northgate and Roosevelt Station areas would 
operate at an acceptable LOS E or better during the PM peak hour with the No-Build, Preferred and other 
Build Alternatives in the year 2015.  

Table 3.3-5a 
Segment A: Year 2015 PM Peak Hour Level of Service Summary 

Nearest 
Station 

Intersection No-Build 
Alternative 

Preferred 
Alternative 

Alternative 
A2.1b 

Alternative 
A2.1c 

Northgate NE Northgate Way/1st Avenue NE C (22.5) C (22.7) C (22.7) 2 C (22.7) 1 
 NE 107th Street/I-5 northbound ramps/1st Avenue NE D (43.8) D (44.5) D (45.1) 2 D (47.1) 1 
 NE 103rd Street/1st Avenue NE D (36.5) D (39.0) D (37.0) 2 D (40.3) 1 
 NE 103rd Street/2nd Avenue NE B (14.0) B (16.5) B (14.9) 2 B (15.7) 1 
 NE 100th Street/1st Avenue NE B (12.9) B (13.5) B (13.6) 2 B (13.5) 1 
 NE Northgate Way/5th Avenue NE E (55.4) E (56.9) E (56.7) 2 E (58.6) 1 
 NE 103rd Street/5th Avenue NE C (24.8) C (29.9) C (30.6) 2 C (26.4) 1 
 NE 100th Street/5th Avenue NE B (12.0) B (12.5) B (12.5) 2 B (12.3) 1 
Roosevelt NE 65th Street/8th Avenue NE B (16.5) B (17.7) D (47.9) B (18.6) 
 NE 65th Street/12th Avenue NE C (27.3) C (27.4) C (27.4) C (27.4) 
 NE 65th Street/Roosevelt Way NE C (24.5) C (24.7) C (24.5) C (24.9) 
 NE Ravenna Boulevard westbound/Roosevelt Way C (28.8) C (28.8) C (28.7) C (28.7) 
 NE Ravenna Boulevard eastbound/Roosevelt Way A (4.7) A (4.7) A (4.8) A (4.8) 
 NE Ravenna Boulevard westbound/11th Avenue NE B (18.4) B (19.0) B (19.6) B (19.6) 
 NE Ravenna Boulevard eastbound/11th Avenue NE C (21.6) C (22.4) C (21.5) C (21.5) 
 NE Ravenna Boulevard/8th Avenue NE3 A (9.5) A (9.5) A (9.8) A (9.8) 

Notes:  Analysis was conducted using Synchro 5.0 software and 2000 Highway Capacity Manual. All results shown are with the highest-ridership 
alternative. 

 Values in parentheses indicates average intersection delay, in seconds per vehicle. In some cases, average delays decrease with the 
Build Alternatives, despite overall increase in traffic volumes. This occasionally occurs when increases in traffic volume are made to 
movements with unused green-time available to accommodate additional demand. 

 1 Results shown are with Northgate Option C3. Options C2 and C4 operate slightly better. 
 2 Results shown are with Northgate Option E1. 
 3 Unsignalized intersection. Only the eastbound direction was evaluated at this location due to its unusual intersection configuration. 
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Table 3.3-5b 
Segment A: Year 2030 PM Peak Hour Level of Service Summary 

Nearest 
Station Intersection 

No-Build 
Alternative 

Preferred 
Alternative 

Alternative 
A2.1b 

Alternative 
A2.1c 

Northgate NE Northgate Way/1st Avenue NE D (37.5) D (38.1) D (37.8)2 D (40.4)1 
 NE 107th Street/I-5 northbound ramps/1st Avenue NE E (66.1) E (67.0)  E (67.3)2 E (70.2)1 
 NE 103rd Street/1st Avenue NE E (68.5) E (76.3)  E (70.3)2 E (77.2)1 
 NE 103rd Street/2nd Avenue NE B (19.8) C (31.4) C (23.3)2 C (24.7)1 
 NE 100th Street/1st Avenue NE D (41.0) D (42.0)  D (41.8)2 D (42.0)1 
 NE Northgate Way/5th Avenue NE F (100.0) F (103.9)  F (103.5)2 F (109.9)1 
 NE 103rd Street/5th Avenue NE D (41.9) D (50.5)  D (46.9)2 D (45.3)1 
 NE 100th Street/5th Avenue NE C (32.4) C (34.3)  C (33.4)2 C (34.3)1 
Roosevelt NE 65th Street/8th Avenue NE B (18.3) B (17.7) E (63.7) C (21.1) 
 NE 65th Street/12th Avenue NE C (27.3) C (27.4) C (27.5) C (27.5) 
 NE 65th Street/Roosevelt Way NE C (25.1) C (24.7) C (25.3) C (25.6) 
 NE Ravenna Boulevard westbound/Roosevelt Way C (29.8) C (28.8) C (29.6) C (29.6) 
 NE Ravenna Boulevard eastbound/Roosevelt Way A (4.8) A (4.7) A (5.0) A (5.0) 
 NE Ravenna Boulevard westbound/11th Avenue NE C (26.0) B (19.0) C (27.6) C (27.6) 
 NE Ravenna Boulevard eastbound/11th Avenue NE C (27.7) C (22.4) C (27.5) C (27.5) 
 NE Ravenna Boulevard/8th Avenue NE3 B (10.3) A (9.5) B (10.9) B (10.9) 

Notes:  Analysis was conducted using Synchro 5.0 software and 2000 Highway Capacity Manual. All results shown are with the highest ridership 
alternative. 

 Values in parentheses indicates average intersection delay, in seconds per vehicle. In some cases, average delays decrease with the 
Build Alternatives, despite overall increase in traffic volumes. This occasionally occurs when increases in traffic volume are made to 
movements with unused green-time available to accommodate additional demand. 

 1 Results shown are with Northgate Option C3. Options C2 and C4 operate slightly better. 
 2 Results shown are with Northgate Option E1. 
 3 Unsignalized intersection. Only the eastbound direction was evaluated at this location due to its unusual intersection configuration.
 
Table 3.3-5b indicates that, in the year 2030, all intersections in the Roosevelt Station area would operate 

at an acceptable LOS E or better during the PM peak hour with the No-Build, Preferred, and Build 
Alternatives. In the Northgate Station area, one intersection (NE Northgate Way/5th Avenue NE) would 
operate at an unacceptable LOS F during the PM peak hour with the No-Build, Preferred, and Build 
Alternatives. Average delays at this intersection would worsen by less than 10 seconds per vehicle with the 
Preferred and other Build Alternatives. The remaining study intersections would operate at acceptable LOS E 
or better with the No-Build, Preferred, and other Build Alternatives. 

As shown in Table 3.3-5c, the different station options considered for the Northgate Station result in minor 
differences in intersection delay. However, the impacts described above for the years 2015 and 2030 generally 
apply to all station options being considered. 

With Northgate Station Option C3, access to the north park-and-ride lot would be provided from a 
midblock driveway on 1st Avenue NE, north of NE 103rd Street. If this access driveway is designed as an 
unsignalized intersection with a one-lane westbound approach (shared left-right turn lane), the intersection 
would operate at LOS E (36.9 seconds of delay per vehicle) in the year 2030; but the westbound approach 
would operate at LOS F (807.3 seconds of delay per vehicle). The addition of a westbound lane (separate left 
and right turn lanes) would improve overall intersection operations to LOS B, but the westbound approach 
would continue to operate at LOS F. A peak hour signal warrant analysis was conducted, using the Manual on 
Uniform Traffic Control Devices criteria, to determine whether signalization should be recommended at the 
proposed intersection. Based on this analysis, a traffic signal would be warranted (based on warrant 3 - peak 
hour) in the year 2030 if the westbound approach consists of one lane only. If two westbound lanes are 
provided, a traffic signal would not be warranted in the year 2030. Signalization of this driveway intersection 
with a one-lane westbound approach would improve overall and westbound approach operations to LOS B. 
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Table 3.3-5c 
Northgate Station Options: Year 2015 and 2030 PM Peak Hour Level of Service Comparison 

 Year 2015 Year 2030 

Intersection No-Build 
Preferred 

Alternative 
Options 
C4/E1 Option C2 Option C3 No-Build 

Preferred 
Alternative 

Options 
C4/E1 Option C2 Option C3 

NE Northgate Way/ 
1st Avenue NE 

C (22.5) C (22.7) C (22.7) C (22.7) C (22.7) D (37.5) D (38.1) D (37.8) D (38.1) D (40.4) 

NE 107th Street/I-5 
Northbound Ramps/1st 
Avenue NE 

D (43.8) D (44.5) D (45.1) D (44.5) D (47.1) E (66.1) E (67.0) E (67.3) E (67.0) E (70.2) 

NE 103rd Street/ 
1st Avenue NE 

D (36.5) D (39.0) D (37.0) D (39.0) D (40.3) E (68.5) E (76.3) E (70.3) E (76.3) E (77.2) 

NE 103rd Street/ 
2nd Avenue NE 

B (14.0) B (16.5) B (14.9) B (16.5) B (15.7) B (19.8) C (31.4) C (23.3) C (31.4) C (24.7) 

NE 100th Street/ 
1st Avenue NE 

B (12.9) B (13.5) B (13.6) B (13.5) B (13.5) D (41.0) D (42.0) D (41.8) D (42.0) D (42.0) 

NE Northgate Way/ 
5th Avenue NE 

E (55.4) E (56.9) E (56.7) E (56.9) E (58.6) F (100.0) F (103.9) F (103.5) F (103.9) F (109.9) 

NE 103rd Street/ 
5th Avenue NE 

C (24.8) C (29.9) C (30.6) C (29.9) C (26.4) D (41.9) D (50.5) D (46.9) D (50.5) D (45.3) 

NE 100th Street/ 
5th Avenue NE 

B (12.0) B (12.5) B (12.5) B (12.5) B (12.3) C (32.4) C (34.3) C (33.4) C (34.3) C (34.3) 

Notes:  Analysis was conducted using Synchro 5.0 software and 2000 Highway Capacity Manual. All results shown are with the highest-ridership alternative. 
 Values in parentheses indicate average intersection delay, in seconds per vehicle. In some cases, average delays decrease with the Build Alternatives, despite overall increase in traffic volumes. This 

occasionally occurs when increases in traffic volume are made to movements with unused green-time available to accommodate additional demand. 
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A signal warrant analysis was also conducted for the NE 100th Street/2nd Avenue NE intersection, due to 
the increase in transit volumes expected at this intersection. Based on this analysis, this intersection would 
operate at LOS B in the year 2030 as an unsignalized intersection and a traffic signal would not be warranted 
in the year 2030. 

Interim Termini and Deferred Stations 
 The different interim termini and deferred station options remain the same regardless of whether the 

Preferred Alternative or another Build Alternative is selected. Section 2.2.6 (Potential Termini and Deferred 
Stations) describes the different interim terminus options and station deferrals under consideration for North 
Link. Several of these options would result in minor increases in station area impacts in Segment A due to a 
higher number of passenger drop-off trips. A comparison of daily station boardings for the Preferred 
Alternative and associated interim terminus options is provided in Table 3.2-12. As shown in the table, if 
North Link terminates at the Roosevelt Station, daily station boardings would likely increase slightly compared 
to the full-length Preferred Alternative extending to Northgate. 

If the North Link system continues to Northgate and the Brooklyn Station is deferred, ridership at the 
Roosevelt Station would be nearly 20 percent higher than with the highest-ridership full-length alternative in 
the year 2015. By year 2030, ridership at the Roosevelt Station would be 12 percent higher with the deferred 
station than with the highest-ridership full-length alternative. Based on these assumptions, a LOS analysis was 
conducted at intersections near the Roosevelt Station to determine how this increase in ridership would affect 
traffic operations. The results of this analysis are summarized in Tables 5.3-6a and 5.3-6b in the North Link 
Transportation Technical Report. As shown in these tables, all intersections near the Roosevelt Station would 
operate at LOS E or better with the Preferred and all other Build Alternatives in the years 2015 and 2030.  

If the North Link system continues to Northgate and the Roosevelt Station is deferred, ridership at the 
Northgate Station would be approximately 1 percent higher than with the highest-ridership full-length 
Preferred Alternative (Alternative A2.1/B1.D) in both years 2015 and 2030. These increases in ridership would 
not affect the LOS analysis results shown in Tables 3.3-5a, 3.3-5b, and 3.3-5c, since the Northgate Station 
traffic analysis assumed that vehicle trips to and from the Northgate Station would be constrained by the park-
and-ride lot capacity. 

The additional ridership generated by the deferral of the Brooklyn or Roosevelt station would result in 
little to no impact to intersection LOS and delays in Segment A. 

Access and Circulation 
The Preferred and other Build Alternatives for Segment A have tunnel, elevated, and retained cut-and-fill 

profiles. Elevated-profile sections are located just east of I-5, minimizing property access impacts. No traffic 
access or circulation impacts would occur with the Preferred Alternative as compared to the No-Build 
Alternative. With Alternatives A2.1b (8th Avenue NE West Portal) and A2.1c (8th Avenue NE East Portal), 
the short transition area from an elevated to a tunnel section north of the Roosevelt Station and NE 65th Street 
would shift the 8th Avenue NE/NE 66th Street/Weedin Place NE, 8th Avenue NE/NE 67th Street, and 8th 
Avenue NE/NE 68th Street intersections to the east. With Alternative A2.1b, a northbound travel lane at the 
8th Avenue NE/NE 65th Street intersection would also be removed. With Alternative A2.1c, NE 59th Street 
and NE 60th Street would be permanently closed to traffic west of 8th Avenue NE. This would restrict access 
to and from the Church of Latter Day Saints from and to NE 59th Street. These proposed changes to the 
roadway network were assumed in the LOS analysis. For most Build Alternatives, the project would maintain 
a 20-foot clearance under elevated trackway structures to provide appropriate support for freight, goods, and 
services. The only exceptions would occur with Alternative A2.1b. With this alternative, 17.6 feet of vertical 
clearance would be provided above the eastbound lanes of Ravenna Boulevard and 16.5 feet of clearance 
above NE 103rd Street. No-Build would not physically alter any streets, and no access or circulation effects 
are expected. 

In the Northgate Station vicinity, some changes to Northgate Mall and park-and-ride lot access would be 
expected with the proposed station options. With Station Option C2 and the Preferred Alternative, access to the 
park-and-ride would be provided on 1st Avenue NE, NE 103rd Street, and NE 100th Street. With Station 
Option C3, access to the park-and-ride structures would be provided on 1st Avenue NE, both north and south 
of NE 103rd Street, and on NE 100th Street. Vehicular access to passenger drop-off areas would be provided 
via NE 103rd Street. With Station Options C4 and E1, access to the parking structure would be provided via 
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NE 103rd Street and NE 100th Street. For all station options, bus access has been evaluated at the existing 
KCM transit center via NE 103rd Street and NE 100th Street. KCM is considering moving or modifying the 
transit center; this is further described in Section 4.18, Cumulative Effects. 

In the Roosevelt Station vicinity, no significant property access impacts would be expected with any of the 
station options. The Greenlake park-and-ride lot would need to be restriped to maintain vehicle circulation 
once the station is constructed. No changes to the park-and-ride access locations are expected. 

Some access to businesses may be impacted during construction of any of the alternatives; however, 
access would be retained post-construction. Access and circulation issues associated with construction are 
described in Section 4.17.2, Construction Impacts – Transportation.  

Traffic Safety 
No significant traffic safety impacts would occur with the Preferred Alternative or any of the other Build 

Alternatives. No major changes to surface streets would be expected in Segment A, since North Link would 
operate in a separate right-of-way. The Preferred Alternative and other Build Alternatives would result in some 
increases in vehicular, transit, bicycle, and pedestrian activity in the vicinities of the proposed stations. The 
Preferred Alternative’s Northgate and Roosevelt Stations have been designed to provide safe and efficient 
access for all travel modes. 

Roosevelt area community members have raised safety and access concerns regarding the Roosevelt 
preferred and Option A station layouts, such as impacts to transit or bus stops, hide and ride impacts, and the 
safety of crossings to and from the stations across 12th Avenue NE. The station’s location is not anticipated to 
conflict with transit or school bus loading areas, which are located along the east side of 12th Avenue NE.  
With the Preferred Alternative, minor revisions in transit stops have been identified for the station to improve 
connections with the station.  

Nonmotorized Facility Impacts 
Pedestrian facilities around stations in Segment A are sufficient to accommodate the pedestrian volumes 

generated by North Link. All intersections would continue to operate at pedestrian LOS B or better with the 
No-Build, Preferred, and other Build Alternatives. This means sufficient sidewalk area is available for 
pedestrians to freely select walking speeds, to bypass other pedestrians, and to avoid crossing conflicts, 
causing minimal conflicts for pedestrians. A few sidewalks could be added to provide pedestrian facilities to 
and from the proposed stations; however, these locations have existing deficiencies that are not worsened by 
the Preferred and other Build Alternatives. At the Northgate Station, sidewalks are missing from the west side 
of 1st Avenue NE between NE 85th Street and NE 117th Street, and on the north side of NE 100th Street 
between 1st Avenue NE and 5th Avenue NE. As part of the project, Sound Transit would provide sidewalks 
immediately adjacent to the staion, including along the east side of 1st Avenue NE between NE 100th to NE 
103rd Streets, and on the north side of NE 100th Street and south side of NE 103rd Street between 1st Avenue 
NE and the transit center. 

At the proposed Roosevelt Station, there are no critical missing sidewalks. However, the south station 
entrance to the Roosevelt Station is on the west side of NE 12th Street, at NE 65th Street, which will allow 
patrons to cross at a signalized crosswalk. The north station entrance is on the west side of NE 12th Street, 
south of NE 67th Street, which does not have a painted crosswalk or signal, although crossings are allowed. 
The nearest crosswalk is at NE 68th Street.  Overall, all intersections would continue to operate at pedestrian 
LOS B or better with the No-Build, Preferred and other Build Alternatives. Table 3.3-6a summarizes the 
number of pedestrian trips expected in Segment A with the Preferred Alternative. 

All potential station locations have also been evaluated for their impacts on current and future bicycle 
access in the vicinity of each station. The Northgate Station has designated bicycle routes within the vicinity of 
the proposed station but does not have separated bicycle trails or paths. In the Roosevelt Station vicinity, there 
are adequate bicycle routes to serve areas surrounding the proposed Roosevelt Station; however, no bicycle 
paths or trails provide direct access to and from the proposed stations. Refer to the North Link Transportation 
Technical Report for a summary of bicycle trails, paths, and routes located around the proposed stations. Table 
3.3-6b summarizes bicycle storage facilities proposed for the stations in Segment A. 
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Table 3.3-6a 
Segment A: Nonmotorized Facility Impact Summary for the Preferred Alternative 

2015 PM Peak Period  
Walk Trips1  

2030 PM Peak Period  
Walk Trips1 

Station Ingress Egress Ingress Egress 
Proposed Pedestrian 

Facilities 

Northgate 160 115 220 230 At-grade walkway to bus 
platform 

Roosevelt 40 270 120 580 N/A 

Source: Sound Transit, December 2004. 
Note: 1Walk trips are summarized for the PM peak 3-hour period and show the maximum ingress/egress per station. 

Table 3.3-6b 
Proposed Bicycle Facilities for Segment A 

Station 
Name Station Option 

Proposed Bicycle 
Storage Facilities 

Proposed Quantity 
(Number of Bicycles) 

Proposed 
Expansion Area 

Northgate Preferred Station Racks and lockers  Racks for 20, lockers for 4 500 feet2 
 Option C2 Racks and lockers Racks for 20, lockers for 4 500 feet2 
 Option C3 Racks and lockers Racks for 20, lockers for 4 500 feet2 
 Option C4 Racks and lockers Racks for 20, lockers for 4 500 feet2 
 Option E1 Racks and lockers Racks for 20, lockers for 4 500 feet2 
Roosevelt Preferred Station Racks and lockers  Racks for 20, lockers for 4 500 feet2 
 Option A (Alt. A1.1 - 12th 

Avenue) 
Racks and lockers Racks for 20, lockers for 4 500 feet2 

 Option B (Alt. A2.1b - 8th 
Avenue) 

Racks and lockers Racks for 20, lockers for 4 500 feet2 

 Option C (Alt. A2.1c - 8th 
Avenue) 

Racks and lockers Racks for 20, lockers for 4 500 feet2 

Notes: Racks would be sheltered. 
 
Sound Transit would work with local public transportation agencies, communities, and local governments 

to place and design transit facilities to fit with local community plans. Sidewalks on or immediately adjacent to 
Link station property would be provided. At minimum, existing sidewalk widths would be maintained and any 
improvements would be sufficiently wide to accommodate pedestrian volumes from Link and would be 
designed to conform to City standards.  

To accommodate bicycles at all new stations/facilities, Sound Transit would take the following measures:  
• Design facilities to provide ample space for maneuvering bicycles in and through stations and on to 

vehicles.  
• Provide a mix of storage lockers and locking racks.  
• Provide storage areas open to circulation, on direct paths from access points that would not impede 

pedestrian and vehicular traffic flows.  
• Designate areas, where possible, for storage expansion to accommodate bicycle access increases.  

Sound Transit bicycle policies include general guidelines for the developing and implementing 
improvements and amenities for Sound Transit services and facilities. This includes access at stations, on the 
light rail vehicles, and measures to address travel through and across barriers created by the system. 

Parking Impacts 
The Northgate Station Preferred Alternative would be on the east side of 1st Avenue NE, west of the 

existing transit center, and straddling 103rd Avenue NE. This station is similar to Option C2, and would 
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require the use of a portion of the parking areas of Northgate Mall. The Preferred Alternative does not include 
a parking garage on mall property. The station would require displacing parking spaces on the mall property, 
in existing KCM transit center parking areas, and in a portion of a retail parking lot to the south of the station. 
A total of approximately 240 spaces would be permanently displaced by the light rail station and related 
facilities. For the approximately 67 displaced Northgate Mall parking stalls and an additional 7 spaces in a 
retail area south of the transit center, Sound Transit would provide compensation to the property owners. The 
number of displaced spaces within the mall is not considered high given typical demand and available supply. 
For the estimated 166 displaced park-and-ride spaces related to the existing transit center, Sound Transit will 
provide replacement, either in cooperation with KCM as part of the County’s planned transit-oriented 
development project at the Northgate Transit Center, or with an option for a parking garage to be located to the 
south of the light rail station platform. 

Parking impacts for the three alignment alternatives and station configurations would include a loss of 3 to 
50 on-street parking spaces and 166 to 1,419 off-street spaces at the KCM park-and-ride and affected 
commercial properties. These impacts are summarized by alignment alternative in Table 3.3-7a and by station 
in Table 3.3-7b. In the Northgate Station vicinity, up to five off-street parking spaces in the southeast corner of 
the 1st Avenue NE/NE 100th Street intersection would be displaced due to column placement with station 
Options C2 and C3. With Alternative A1.1, an additional three existing on-street spaces on NE 65th Street 
would be displaced to accommodate a bus layover area. Alternatives A2.1b and A2.1c would displace up to 18 
on-street spaces on 8th Avenue NE, due to the relocation of the street. In addition, up to 32 on-street spaces 
would be displaced by bus layover zones, and 26 to 50 parking spaces in the existing Greenlake Park-and-Ride 
would be displaced by the station platform with Roosevelt Station Options C and B, respectively. The 
Alternative A2.1c alignment would also displace approximately eight spaces due to a partial property take at 
the northeast corner of the NE 65th Street/8th Avenue NE intersection.  

Table 3.3-7a 
Segment A: Parking Impacts Summary 

Parking Spaces Displaced 

Alternative On-Street Off-Street1 
Off-Street Parking 
Spaces Provided2 

Preferred Alternative 3 240-380 166-410 
A1.1: 12th Avenue NE Tunnel 3 166-1,369 1,000-1,408 
A2.1b: 8th Avenue NE West Portal 50 216-1,419 1,000-1,408 
A2.1c: 8th Avenue NE East Portal 50 200-1,403 1,000-1,408 

Notes: 1Parking displacements resulting from partial property displacements only.  
 2The Preferred Alternative Station and Northgate Station Options C2, C3, C4 and E1 are interchangeable for all route 

alternatives considered.  

Table 3.3-7b 
Parking Impacts in Station Areas  

  
Parking Spaces 

Displaced  
Replacement 

Parking Spaces  

Station Transit1 Other2 Transit3 Other Location of Displaced and New Spaces 
Northgate Station (Preferred 
Alternative), Parking Structure, 
Elevated Guideway, and Tail Tracks 

166-306 74 166-410 0 Displaces 306 spaces at Northgate Transit 
Center Park-and-Ride lot, 67 spaces in 
Northgate Mall parking lot, and 7 spaces in 
retail mall. Replaces 306 spaces or adds up 
to 410 spaces in new park-and-ride 
structure. 

Northgate Station (Preferred 
Alternative), Elevated Guideway, and 
Tail Tracks (With No New Transit Park-
and-Ride Structure) 

166 74 166 0 Displaces 166 spaces at Northgate Transit 
Center Park-and-Ride Lot, 67 spaces in 
Northgate Mall parking lot, and 7 spaces in 
retail mall. Replaces 166 parking spaces in 
new transit-oriented development by KCM. 
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Parking Spaces 

Displaced  
Replacement 

Parking Spaces  

Station Transit1 Other2 Transit3 Other Location of Displaced and New Spaces 
Northgate Station, Parking Structure, 
Elevated Guideway, and Tail Tracks 
(Option C2) 

964 405 1,008 400 Displaces 306 spaces in Northgate Transit 
Center Park-and-Ride lot, 156 park-and-
ride spaces west of 1st Ave NE, 502 spaces 
in Northgate Transit Center - East Park-
and-Ride lot for additional bus layover at 
the Transit Center, 400 spaces in Northgate 
Mall parking lot and off-street private 
parking, and 5 spaces in southeast corner of 
the 1st Avenue NE/NE 100th Street 
intersection. Adds 558 spaces in new park-
and-ride structure and 850 spaces (450 
spaces for transit use, 400 spaces for mall 
use) in new structure on Northgate Mall 
property.  

Northgate Station, Parking Structure, 
Elevated Guideway, and Tail Tracks 
(Option C3) 

964 305 1,003 300 Displaces 306 spaces in Northgate Transit 
Center Park-and-Ride lot, 156 park-and-
ride spaces west of 1st Ave NE, 502 spaces 
in Northgate Transit Center - East Park-
and-Ride lot, 300 spaces in Northgate Mall 
parking lot and off-street private parking, 
and 5 spaces in southeast corner of the 1st 
Avenue NE/NE 100th Street intersection. 
Adds 558 in new park-and-ride structure 
and 745 spaces (445 spaces for transit use, 
300 spaces for mall use) spaces in new 
structures on Northgate Mall property. 

Northgate Station, Parking Structure, 
Elevated Guideway, and Tail Tracks 
(Option C4) 

166-306 0 166-410 0 Same impacts and replacement options at 
Northgate Transit Center Park-and-Ride as 
Preferred Alternative. 

Northgate Station, Parking Structure, 
Elevated Guideway, and Tail Tracks 
(Option E1) 

964 60 1000 0 Displaces 306 parking spaces in Northgate 
Transit Center Park-and-Ride lot, 156 park-
and-ride spaces west of 1st Avenue NE, 
502 spaces in Northgate Transit Center - 
East Park-and-Ride lot, and 60 spaces in 
Northgate Mall parking lot. Adds 1,000 
spaces in new park-and-ride structure. 

Roosevelt Station (Preferred 
Alternative) 

0 30 0 0 Displaces 3 on-street spaces on NE 65th 
Street for new bus stops/layover zones. 

Roosevelt Station and Trackway 
(Option A) 

0 3 0 0 Displaces 3 on-street spaces on NE 65th 
Street for new bus stops/layover zones. 

Roosevelt Station and Trackway 
(Option B) 

50 50 0 0 Displaces 50 spaces at Greenlake Park-and-
Ride lot, 18 spaces on 8th Avenue NE 
associated with the relocation of the street, 
and 32 spaces on 8th Avenue NE and NE 
Ravenna Boulevard. 

Roosevelt Station and Trackway 
(Option C) 

26 58 0 0 Displaces 26 spaces at Greenlake Park-and-
Ride lot, 8 spaces at NE corner of NE 65th 
Street/8th Avenue NE, 18 spaces on 8th 
Avenue NE associated with the relocation 
of the street, and 32 spaces on 8th Avenue 
NE and NE Ravenna Boulevard. 

Notes:  1  Parking losses at existing park-and-ride lots. 
 2  Mall, other off-street commercial, and on-street parking losses. 
 3  New structured park-and-ride spaces. 
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The Preferred and other Northgate Station options all have approximately 1,000 transit and park-and-ride 
spaces available at the Northgate Transit Center. The City of Seattle’s Comprehensive Plan no longer limits 
capacity to 1,000 exclusive-use park-and-ride spaces near the Northgate Transit Center, however this is the 
approximate supply at the transit center and is used for purposes of transit parking demand analysis. The 1,000 
park-and-ride spaces designated for transit use at the Northgate Station would meet the estimated year 2015 
parking demand of 900 vehicles associated with light rail and bus patrons during the 3-hour PM peak period. 
However, with parking demand close to supply, midday demand may be constrained by the number of spaces 
provided. In the year 2030, the unconstrained park-and-ride demand would increase to 1,275 vehicles during the 
3-hour PM peak period and would be over-capacity at midday. This projected demand would be constrained by 
the 1,000 available spaces. These transit patronage forecasts and their relationship to PM peak hour vehicle trips 
are further described in Section 5.3.1 of the North Link Transportation Technical Report. Unrestricted on-street 
parking in the Northgate Station is currently 81 percent utilized, and off-street parking is 95 percent utilized 
during midday hours. In the combined area around the Roosevelt Station options, on-street unrestricted parking 
and off-street public parking is currently 58 and 81 percent utilized, respectively. Without added restrictions on 
the existing on-street parking supply, some hide-and-ride parking impacts from Link patrons would be expected 
near both the Northgate and Roosevelt Stations. However, the Northgate transit center park-and-ride is already 
nearly fully utilized, and demand would also be expected to increase with or without the light rail project. Some 
of the existing on-street parking near the transit center may in fact be used by the current transit patrons. Link 
patrons may also hide-and-ride park on the Northgate Mall parking lot. 

In areas where there is a potential for hide-and-ride activity, the demand for access may increase with station 
deferrals or if a station serves as an interim terminus. This could potentially occur at either the Northgate Station 
(with the Roosevelt Station deferred) or the Roosevelt Station (with the northern University District station 
deferred).  

At the Roosevelt Station, approximately 556 off-street parking spaces are currently available at the 
Greenlake park-and-ride lot (471 spaces) and the Calvary Temple parking lot (75 spaces), which exceeds the PM 
peak period park-and-ride person demand for the years 2015 (160 vehicles) and 2030 (176 vehicles). Hide-and-
ride issues for the Roosevelt Station area are anticipated to be low given existing restrictions on parking in the 
area. The Roosevelt commercial area, including NE 65th Street, is an active mixed-use area, and the presence of 
the station is not likely to result in a major change in activity levels. 

Segment A Potential Mitigation 
Congestion. The NE Northgate Way/5th Avenue NE intersection would operate at LOS F in the year 2030 

with the No-Build, Preferred and all Build Alternatives. Adding an eastbound right turn lane and optimizing the 
signal timing at this intersection would improve delays to better than No-Build conditions. North Link may be 
required to contribute a fair share of costs to improve this intersection, based on the proportionate share of PM 
peak hour project trips to total trips traveling through the intersection. With Northgate Station Option C3, the 
westbound approach of the new north park-and-ride lot driveway access intersection would operate at LOS F in 
the year 2030 if stop-controlled with either a one-lane approach (shared left-right turn lane) or two-lane approach 
(separate left and right turn lanes). A traffic signal would be warranted if the westbound approach consisted of 
one lane only, and would improve overall intersection operations to LOS B in the year 2030. 

Nonmotorized Access. As part of the project, Sound Transit would provide sidewalks on station property 
and immediately adjacent to stations. The stations also include facilities for bicycle access, circulation and 
storage. For the Northgate Station, the improvements include sidewalks on the east side of 1st Avenue NE 
between NE 100th and NE 103rd Streets and on the north side of NE 100th Street and south side of NE 103rd 
Street between 1st Avenue NE and the transit center. For the Roosevelt Station, Sound Transit would work with 
the City of Seattle, Seattle Public Schools, and the neighborhood to determine the most appropriate treatments to 
provide for safe and effective pedestrian access at 12th Avenue NE and NE 67th Street; options could include 
painted crosswalks or signals, street lighting, warning lights or signage.  No additional mitigation is necessary. 

Parking. For the Preferred Alternative, Sound Transit would provide compensation to property owners for 
displaced parking at Northgate Mall or other properties. The volume of displaced spaces within the mall is not 
considered high given typical demand and available supply. For displaced park-and-ride spaces related to the 
existing transit center, Sound Transit would provide replacement, either in cooperation with KCM as part of the 
County’s planned transit-oriented development project at the Northgate Transit Center, or with an option for a 
parking garage to be located to the south of the light rail station platform. Signs would be placed to restrict light 
rail users from parking on Mall property.  
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The potential for hide-and-ride and the best ways to mitigate the impact are unique to each individual station 
area. On August 25, 2003, a letter of concurrence was signed by both Sound Transit and the City of Seattle, 
describing both parties’ commitment to aggressively pursue appropriate on-street parking measures to discourage 
hide-and-ride parking activity in neighborhoods around Sound Transit Link light rail stations. The mitigation 
plan proposes to implement parking controls around each station prior to the start of light rail operations. 

To identify appropriate parking controls, Sound Transit would conduct on-street parking inventory surveys 
around each station up to 1 year prior to station opening to document existing on-street parking supply within a 
1/4 mile radius of the Northgate and Roosevelt Stations areas. Based on survey results, Sound Transit and City 
staff would work with affected stakeholders to identify and implement appropriate mitigation elements prior to 
station opening. 

Mitigation measures may include paid parking, time-limit signs, passenger drop-off/pick-up zones, truck 
load/unload zones, and residential parking zones (RPZs) within a 1/4-mile radius of each station. For locations 
where the mitigation is accepted and approved by City staff and local community or neighborhood groups, 
Sound Transit would provide funding for implementing appropriate parking controls (e.g., pay stations and 
signs), labor, and all other related installation costs. 

City staff would monitor all parking controls during the first 2 years after the system opens and determine if 
RPZ boundaries or other on-street controls are insufficient. Sound Transit would fund any expansions of existing 
or newly-created RPZs or other parking controls during the first 2 years following station opening, when the 
expansion can be attributed to light rail hide-and-ride parking impacts. The City of Seattle would be responsible 
for the installation of any additional parking controls deemed necessary after this time. Parking enforcement in 
the North Link station areas would be provided by the City of Seattle Police Department. 

Segment B (Westlake Station to University District) 
Figure 3-3 shows the traffic and parking analysis locations for Segment B.  

Congestion 
The LOS analysis and results for the Build Alternatives present the highest-impact scenario for intersection 

operations in 2015 and 2030 because person and vehicle trip generation was calculated using the highest 3-hour 
PM peak period ridership forecasts for each proposed station. The ridership forecasts for the Segment B stations 
with the Preferred Alternative are less than the highest-ridership alternative that was previously analyzed; 
therefore, LOS at the study area intersections would be the same or better as the LOS for the highest-ridership 
alternative. A comparison of the 3-hour PM peak period person-trip forecasts for the Segment B stations with the 
highest-ridership and Preferred Alternatives is shown below in Table 3.3-8. Vehicle trips are not shown in the 
table because there are no park-and-ride lots associated with any of the Segment B stations. However, vehicle 
trips associated with passengers pick up/drop off and bus service were included in the LOS analysis for years 
2015 and 2030. The LOS results for the No Build, Preferred and other Build Alternatives are shown in Tables 
3.3-9a and 3.3-9b. With the Preferred Alternative there would be stations at Brooklyn, University of Washington, 
and Capitol Hill. Based on these ridership assumptions, the station would generate fewer PM peak hour vehicle 
trips to and from the Preferred Station area than would the highest-ridership alternative. Therefore, the LOS 
results shown in Tables 3.3-9a and 3.3-9b provide a worst-case scenario. The conditions with the Preferred 
Alternative route and station are predicted to be the same or better. It should be noted that for the other Build 
Alternatives, several different station options were evaluated for the northern University District station and for 
the Capitol Hill Station. Tables 3.3-9c and 3.3-9d compare the LOS results for the different layouts considered 
for these stations.  

As shown in Table 3.3-9a, the year 2015 analysis indicates that most intersections in the project area would 
operate at LOS E or better during the PM peak hour with the No-Build, Preferred and other Build Alternatives. 
The NE Pacific Place/Montlake Boulevard NE intersection would operate at LOS F during the PM peak hour 
with the Preferred Alternative and Build Alternatives B1.D (First Hill to Montlake), B3.D (Eastlake to 
Montlake), and B4.D (Capitol Hill to Montlake). The eastbound approach of the unsignalized Eastlake 
Avenue/Republican Street intersection would also operate at LOS F and would have higher delay than No-Build 
with Alternatives B3.D and B3.G (Eastlake to West Tunnel). 

The year 2030 analysis, summarized in Table 3.3-9b, indicates that all but two of the intersections would 
operate at LOS E or better during the PM peak hour for the No-Build, Preferred and other Build Alternatives. 
The NE Pacific Place/Montlake Boulevard NE intersection operates at an unacceptable LOS F with the No-Build 
Alternative due to high-volume eastbound left, southbound through, and northbound through movements, as well 
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as the high-volume westbound movement exiting from Husky Stadium. Minor increases in delay would be 
experienced with the Preferred Alternative and Build Alternatives B1.D, B3.D, and B4.D. The eastbound 
approach of the unsignalized Eastlake Avenue/Republican Street intersection, while already operating at LOS F 
with the No-Build Alternative, would have substantially increased delays with Build Alternatives B3.D and 
B3.G.  

Table 3.3-8 
Comparison of Highest-Ridership and Preferred Alternative 3-Hour PM Park Period Person-Trip 

Forecasts for Segment B 

Station 
Year 2015 

Person-Trips 
Year 2030 

Person-Trips 
Brooklyn   
Highest Ridership (B4.Ga) 7,770 13,280 
Preferred Alternative 4,350 6,210 
Montlake/University of Washington    
Highest Ridership (Montlake B4.D) 8,730 15,645 
Preferred Alternative 4,100 13,500 
Capitol Hill   
Highest Ridership (B4.D) 5,610 7,620 
Preferred Alternative 4,100 5,700 

Source:  Sound Transit (2004) 
Note: Vehicle trips are not shown in the table because there are no park-and-ride lots associated with any of the Segment B stations. However, 

vehicle trips associated with passenger pick up/drop off and bus service were included in the LOS analysis for years 2015 and 2030. 

With the Preferred Alternative, the northern University District would be served with a Brooklyn Station, 
similar to Option B, south of NE 45th Street at Brooklyn Avenue NE, with entrances on NE 45th Street and NE 
43rd Street. With the Preferred Alternative, LOS for the intersections immediately adjacent to the station is 
expected to be the same or better as reported for the highest-ridership alternative.  

Brooklyn Station Options A, B, and C were also considered for Alternatives B1.G (First Hill to West Tunnel) 
and B3.G. Brooklyn Station Options A and C were also considered for Alternative B4.G (Eastlake to Montlake), 
and Station Option C was considered for Alternatives B1.D, B3.D, and B4.D. As shown in Table 3.3-9c, the 
different northern University District station option layouts would result in very similar intersection LOS results. 
Therefore, the impacts described above for the years 2015 and 2030 apply to all station options being considered. 

The NE 45th Station would be considered for the northern University District station with Alternatives B1.A 
(First Hill to 15th Avenue NE), B1.D, B3.D, and B4.D. Brooklyn Option C and the NE 45th Station could also 
be combined with the Preferred Alternative.  

For the Preferred Alternative, the Capitol Hill Station analysis is based on the Nagle Station option. Design 
requirements have shifted the station entrance, but they do not change the transportation network, and the LOS 
results for this station would be similar to those for Alternative B4.D. In Capitol Hill, station layouts for the 
Broadway and Nagle options are interchangeable for the other Build Alternatives B1.A, B1.D, B1.G, B4.D, and 
B4.G. As shown in Table 3.3-9d, the station layouts considered for the Capitol Hill Station result in minor 
differences in intersection delay. Therefore, the impacts described above for the years 2015 and 2030 generally 
apply to all station options being considered. It should be noted that although the Broadway E/E Olive Way/E John 
Street intersection would operate at acceptable LOS with all alternatives, high pedestrian volumes often make it 
difficult for vehicles to make left turns. This occasionally results in long queues at this intersection when left-
turning vehicles block through movements. 

For the Eastlake Alternatives, the Eastlake Avenue/Stewart Street intersection was also evaluated for AM peak 
hour LOS, since total AM peak hour volumes currently exceed PM peak hour volumes at this intersection. The 
results of the analysis indicate that this intersection would operate at LOS C in the years 2015 and 2030, both 
without and with North Link (Alternatives B3.D or B3.G). PM peak hour intersection volumes exceed AM peak 
hour volumes at all other Segment B locations where AM peak hour counts were available; therefore, an AM peak 
hour LOS analysis was not conducted at any other locations. 
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Table 3.3-9a 
Segment B: Year 2015 PM Peak Hour Level of Service Summary 

Nearest 
Station Intersection 

No-Build 
Alternative 

Preferred 
Alternative  

(Capitol Hill – 
University of 
Washington)  

Alternative  
B1.A 

(First Hill –  
15th Avenue NE

Alternative 
B1.D 

(First Hill – 
Montlake) 

Alternative 
B1.G 

(First Hill – 
West Tunnel) 

Alternative 
B3.D 

(Eastlake – 
Montlake) 

Alternative 
B3.G 

(Eastlake – 
West Tunnel) 

Alternative 
B4.D 

(Capitol Hill – 
Montlake) 

Alternative 
B4.G 

(Capitol Hill – 
West Tunnel) 

NE 50th Street/15th Avenue NE C (26.7) C (26.8)1 C (26.8)1 C (26.8)1 C (27.0)2 C (26.8)1 C (27.0)2 C  C (27.0)2 NE 45th/ 
Brooklyn NE 47th Street/Brooklyn Avenue NE 

(Unsignalized) 
C (18.1) C (19.3)1 C (19.3)1 C (19.3)1 C (22.5)2 C (19.3)1 C (22.5)2 C  C (22.5)2 

 NE 45th Street/15th Avenue NE D (47.3) E (58.6)1 E (58.6)1 E (58.6)1 E (58.5)2 E (58.6)1 E (58.5)2 E  E (58.5)2 

 NE 45th Street/Brooklyn Avenue NE C (30.8) D (38.2)1 D (38.2)1 D (38.2)1 C (33.6)2 D (38.2)1 C (33.6)2 D  C (33.6)2 

 NE 43rd Street/15th Avenue NE B (14.5) B (19.6)1 B (19.6)1 B (19.6)1 B (14.8)2 B (19.6)1 B (14.8)2 B  B (14.8)2 

NE Campus Parkway 
westbound/Brooklyn Avenue NE 

B (14.7) - - - -   B (14.6)4 - - B (14.6)4 - - B (14.6)4 SW 
Campus/ 
Pacific NE Campus Parkway 

eastbound/Brooklyn Avenue NE 
C (22.7) - - - -   C (24.4)4 - - C (24.4)4 - - C (24.4)4 

 NE Pacific Street/15th Avenue NE D (39.1) - - - -   D (42.7)4 - - D (42.7)4 - - D (42.7)4 

 NE Pacific Street/University Way NE C (21.5) - - - -   C (23.3)4 - - C (23.3)4 - - C (23.3)4 

 NE Pacific Street/Brooklyn Avenue NE C (21.4) - - - -   C (22.6)4 - - C (22.6)4 - - C (22.6)4 

Montlake Boulevard NE/NE Pacific 
Street 

C (27.6) C 28.6 C (28.6) C (28.6) - - C 28.6 - - C  - - 

NE Pacific Street/NE Pacific Place C (28.2) C (31.6) C (31.6) C (31.6) - - C (31.6) - - C  - - 

Montlake/ 
University 
of 
Washington 

NE Pacific Place/Montlake Boulevard 
NE 

E (69.2) F (83.5) F (83.5) F (83.5) - - F (83.5) - - F  - - 

Capitol Hill  Broadway E/Denny Way B (11.0) B (12.0)5 B (12.0)5 B (12.0)5 B (12.0)5 - - - - B  B (12.0)5 

 Broadway E/E Olive Way/E John Street B (18.8) C (30.7)5 C (30.7)5 C (30.7)5 C (30.7)5 - - - - C  C (30.7)5 

First Hill E Madison Street/Minor Avenue E B (16.3)   B (16.8) B (16.8) B (16.8) - - - - - - - - 

 E Madison Street/Summit Avenue E B (16.8)   B (17.0) B (17.0) B (17.0) - - - - - - - - 

 E Madison Street/Boylston Avenue E B (14.9)   B (15.2) B (15.2) B (15.2) - - - - - - - - 

Harrison Eastlake Avenue/Harrison Street 
(Unsignalized)6 

C (21.6) - - - -   - - C (24.3)8 C (24.3)8 - - - - 

 Eastlake Avenue/Stewart Street C (23.4) - - - -   - - C (23.4)8 C (23.4)8 - - - - 

 Eastlake Avenue/Lakeview Street B (11.5) - - - -   - - B (11.3)8 B (11.3)8 - - - - 
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Nearest 
Station Intersection 

No-Build 
Alternative 

Preferred 
Alternative  

(Capitol Hill – 
University of 
Washington)  

Alternative  
B1.A 

(First Hill –  
15th Avenue NE

Alternative 
B1.D 

(First Hill – 
Montlake) 

Alternative 
B1.G 

(First Hill – 
West Tunnel) 

Alternative 
B3.D 

(Eastlake – 
Montlake) 

Alternative 
B3.G 

(Eastlake – 
West Tunnel) 

Alternative 
B4.D 

(Capitol Hill – 
Montlake) 

Alternative 
B4.G 

(Capitol Hill – 
West Tunnel) 

 Fairview Avenue N/Harrison Street B (14.6) - - - -   - - B (16.5)8 B (16.5)8 - - - - 

 Eastlake Avenue/Republican Street 
(Unsignalized)7 

F (64.9) - - - -   - - F (105.2)8 F (105.2)8 - - - - 

 Fairview Avenue/Republican Street C (32.7) - - - -   - - C (34.0)8 C (34.0)8 - - - - 

Pine Street/Boren Avenue C (23.1) - - - -   - - C (23.4) C (23.4) - - - - Convention 
Place Pine Street/9th Avenue B (16.5) - - - -   - - B (16.4) B (16.4) - - - - 

 Olive Way/9th Avenue B (17.1) - - - -   - - B (17.8) B (17.8) - - - - 

 Olive Way/Terry Avenue A (0.3) - - - -   - - A (1.6) A (1.6) - - - - 

 Olive Way/Boren Avenue D (39.2) - -     - - D (44.3) D (44.3) - - -  

Notes: Analysis was conducted using Synchro 5.0 software and 2000 Highway Capacity Manual. All results shown are with the highest-ridership alternative. 
 Values in parenthesis indicate average intersection delay, in seconds per vehicle. In some cases, average delays decrease with the Build Alternatives, despite overall increase in traffic volumes. 

This occasionally occurs when increases in traffic volume are made to movements with unused green-time available to accommodate additional demand. 
 Dashes indicate that no impact occurs because of the project. Intersections would operate the same as the No-Build Alternative. 
 1Results shown are with the NE 45th Station. The Brooklyn Station may also be considered with Alternatives B1.D, B3.D, and D4.D (see results under Alternatives B1.G, B3.G, and B4.G). 
 2Results shown above are with the Brooklyn Station Option A/C layout with only one University District station, to provide for a conservative analysis of potential impacts. 
 3Results shown are with the Pacific Station. 
 4Results shown are with the Southwest Campus Station. If this station is not built with these alternatives, the intersections shown would operate the same as with the No-Build Alternative. 
 5Results shown are with the Nagle Station. The Broadway Station can also be considered for any of these alternatives. 
 6Results shown for the Eastlake Avenue/Harrison Street intersection are for the eastbound approach. 
 7Results shown for the Eastlake Avenue/Republican Street intersection are for the eastbound approach. 
 8Results shown are for the Eastlake Station with no Convention Place Light Rail Station, to provide a conservatively high analysis of potential impacts. 
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Table 3.3-9b 
Segment B: Year 2030 PM Peak Hour Level of Service Summary

Nearest 
Station Intersection 

No-Build 
Alternative 

Preferred 
Alternative  

(Capitol Hill – 
University of 
Washington) 

Alternative  
B1.A 

(First Hill – 
15th Avenue NE

Alternative 
B1.D) 

(First Hill – 
Montlake) 

Alternative 
B1.G 

(First Hill – 
West Tunnel) 

Alternative 
B3.D 

(Eastlake – 
Montlake) 

Alternative 
B3.G 

(Eastlake – 
West Tunnel) 

Alternative 
B4.D 

(Capitol Hill – 
Montlake) 

Alternative 
B4.G 

(Capitol Hill – 
West Tunnel) 

NE 50th Street/15th Avenue NE C (27.1) C (27.4)1 C (27.4)1 C (27.4)1 C (27.8)2 C (27.4)1 C (27.8)2 C (27.4)1 C (27.8)2 NE 45th / 
Brooklyn NE 47th Street/Brooklyn Avenue NE 

(Unsignalized) 
C (24.7) D (29.1)1 D (29.1)1 D (29.1)1 E (41.8)2 D (29.1)1 E (41.8)2 D (29.1)1 E (41.8)2 

 NE 45th Street/15th Avenue NE D (52.1) E (65.1)1 E (65.1)1 E (65.1)1 E (64.7)2 E (65.1)1 E (64.7)2 E (65.1)1 E (64.7)2 

 NE 45th Street/Brooklyn Avenue NE D (36.0) D (50.8)1 D (50.8)1 D (50.8)1 D (42.4)2 D (50.8)1 D (42.4)2 D (50.8)1 D (42.4)2 

 NE 43rd Street/15th Avenue NE B (14.9) C (20.2)1 C (20.2)1 C (20.2)1 B (15.1)2 C (20.2)1 B (15.1)2 C (20.2)1 B (15.1)2 

NE Campus Parkway 
westbound/Brooklyn Avenue NE 

B (14.4)  - B (14.6)3  - B (14.2)4  - B (14.2)4  - B (14.2)4 SW 
Campus/ 
Pacific NE Campus Parkway 

eastbound/Brooklyn Avenue NE 
C (23.0)  - C (23.0)3  - C (28.8)4  - C (28.8)4  - C (28.8)4 

 NE Pacific Street/15th Avenue NE D (40.4)  - D (47.3)3  - D (46.9)4  - D (46.9)4  - D (46.9)4 

 NE Pacific Street/University Way NE C (22.3)  - C (26.8)3  - C (25.2)4  - C (25.2)4  - C (25.2)4 

 NE Pacific Street/Brooklyn Avenue NE C (22.1)  - C (22.2)3   C (24.0)4  - C (24.0)4  - C (24.0)4 

Montlake Boulevard NE/NE Pacific 
Street 

C (29.3) C (31.6)  - C (31.6)  - C (31.6)  - C (31.6)  - Montlake/ 
University 
of 
Washington 

NE Pacific Street/NE Pacific Pl C (24.4) D (40.4)  - D (40.4)  - D (40.4)  - D (40.4)  - 

 NE Pacific Place/Montlake Boulevard 
NE 

F (99.6) F (107.5)  - F (107.5)  - F (107.5)  - F (107.5)  - 

Capitol Hill  Broadway E/Denny Way B (11.6) B (14.0)5 B (14.0)5 B (14.0)5 B (14.0)5  -  - B (14.0)5 B (14.0)5 

 Broadway E/E Olive Way/E John Street C (21.3) C (30.5)5 C (30.5)5 C (30.5)5 C (30.5)5  -  - C (30.5)5 C (30.5)5 

First Hill E Madison Street/Minor Avenue E B (16.2)   B (16.7) B (16.7) B (16.7)  -  -  -  - 

 E Madison Street/Summit Avenue E B (18.2)   B (18.7) B (18.7) B (18.7)  -  -  -  - 

 E Madison Street/Boylston Avenue E A (9.0)   A (9.4) A (9.4) A (9.4)  -  -  -  - 

Harrison Eastlake Avenue/Harrison Street 
(Unsignalized)6 

D (33.3)  -  -  -  - E (41.7)8 E (41.7)8  -  - 

 Eastlake Avenue/Stewart Street C (23.9)  -  -  -  - C (24.2)8 C (24.2)8  -  - 
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Nearest 
Station Intersection 

No-Build 
Alternative 

Preferred 
Alternative  

(Capitol Hill – 
University of 
Washington) 

Alternative  
B1.A 

(First Hill – 
15th Avenue NE

Alternative 
B1.D) 

(First Hill – 
Montlake) 

Alternative 
B1.G 

(First Hill – 
West Tunnel) 

Alternative 
B3.D 

(Eastlake – 
Montlake) 

Alternative 
B3.G 

(Eastlake – 
West Tunnel) 

Alternative 
B4.D 

(Capitol Hill – 
Montlake) 

Alternative 
B4.G 

(Capitol Hill – 
West Tunnel) 

 Eastlake Avenue/Lakeview Street B (11.7)  -  -  -  - B (11.5)8 B (11.5)8  -  - 

 Fairview Avenue N/Harrison Street B (15.3)  -  -  -  - C (21.2)8 C (21.2)8  -  - 

 Eastlake Avenue/Republican Street 
(Unsignalized)7 

F (86.0)  -  -  -  - F (183.4)8 F (183.4)8  -  - 

 Fairview Avenue/Republican Street C (33.4)  -  -  -  - D (35.5)8 D (35.5)8  -  - 

Pine Street/Boren Avenue C (28.2)  -  -  -  - C (29.1) C (29.1)  -  - Convention 
Place Pine Street/9th Avenue B (17.0)  -  -  -  - B (17.2) B (17.2)  -  - 

 Olive Way/9th Avenue C (16.8)  -  -  -  - B (17.0) B (17.0)  -  - 

 Olive Way/Terry Avenue A (0.3)  -  -  -  - A (2.2) A (2.2)  -  - 

 Olive Way/Boren Avenue D (51.7)  -  -  -  - E (56.9) E (56.9)  -  - 

Notes: Analysis was conducted using Synchro 5.0 software and 2000 Highway Capacity Manual. All results shown are with the highest-ridership alternative. 
 Values in parentheses indicate average intersection delay, in seconds per vehicle. In some cases, average delays decrease with the Build Alternatives, despite overall increase in traffic volumes. 

This occasionally occurs when increases in traffic volume are made to movements with unused green-time available to accommodate additional demand. 
 Dashes indicate that no impact occurs because of the project. Intersections would operate the same as the No-Build Alternative. 
 1Results shown are with the NE 45th Station. The Brooklyn Station may also be considered with Alternatives B1.D, B3.D, and D4.D (see results under Alternatives B1.G, B3.G, and B4.G). 
 2Results shown above are with the Brooklyn Station Option A/C layout with only one University District station, to provide for a conservative analysis of potential impacts. 
 3Results shown are with the Pacific Station. 
 4Results shown are with the Southwest Campus Station. If this station is not built with these alternatives, the intersections shown would operate the same as with the No-Build Alternative. 
 5Results shown are with the Nagle Station. The Broadway Station can also be considered for any of these alternatives. 
 6Results shown for the Eastlake Avenue/Harrison Street intersection are for the eastbound approach. 
 7Results shown for the Eastlake Avenue/Republican Street intersection are for the eastbound approach.   
 8Results shown are for the Eastlake Station with no Convention Place Light Rail Station, to provide a conservatively high analysis of potential impacts. 
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Table 3.3-9c 
Northern University District Station Options: Year 2015 and 2030 PM Peak Hour Level of Service Comparison 

Year 2015  Year 2030 

Intersection No-Build 

Preferred 
Alternative 
Brooklyn NE 45th1 

Brooklyn 
Options 

A/C2 

Brooklyn 
Options 

B/D3 No-Build 

Preferred 
Alternative 
Brooklyn NE 45th1 

Brooklyn 
Options 

A/C2 

Brooklyn 
Option 
B/D3 

NE 50th Street/ 
15th Avenue NE 

C (26.7) C (27.0) C (26.8) C (27.0) C (27.0) C (27.1) C (27.9) C (27.4) C (27.8) C (27.9)

NE 47th Street/ 
Brooklyn Avenue 
NE (Unsignalized) 

C (18.1) C (19.5) C (19.3) C (22.5) C (19.5) C (24.7) D (31.0) D (29.1) E (41.8) D (31.0)

NE 45th Street/ 
15th Avenue NE 

D (47.3) E (63.0) E (58.6) E (58.5) E (63.0) D (52.1) E (71.7) E (65.1) E (64.7) E (71.7)

NE 45th Street/ 
Brooklyn Avenue 
NE 

C (30.8) C (36.4) D (38.2) C (33.6) C (36.4) D (36.0) D (48.1) D (50.8) D (42.4) D (48.1)

NE 43rd S/ 
15th Avenue NE 

B (14.5) B (15.1) B (19.6) B (14.8) B (15.1) B (14.9) B (15.8) B (20.2) B (15.1) B (15.8)

Notes: Analysis was conducted using Synchro 5.0 software and 2000 Highway Capacity Manual. All results shown are with the highest-ridership alternative. 
 Values in parentheses indicate average intersection delay, in seconds per vehicle. In some cases, average delays decrease with the Build Alternatives, despite overall increase in traffic volumes. 

This occasionally occurs when increases in traffic volume are made to movements with unused green-time available to accommodate additional demand. 
 1The NE 45th Station considered for Alternatives B1.A, B1.D, B3.D, and B4.D. 
 2Brooklyn Station Option A considered for Alternatives B1.G, B3.G, and B4.G. Option C is also considered for these alternatives, as well as for Alternatives B1.D, B3.D, and B4.D. 
 3Brooklyn Station Option B considered for Alternatives B1.G and B3.G. Brooklyn Option D considered as an option to the Preferred Alternative. 
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Table 3.3-9d 
Capitol Hill Station Options: Year 2015 and 2030 PM Peak Hour Level of Service Comparison 

Year 2015  Year 2030 

Intersection No-Build 
Preferred 

Alternative 
Nagle or 

Broadway Station No-Build 
Preferred 

Alternative 

Nagle or 
Broadway 

Station 

Broadway E/ 
Denny Way 

B (11.0) B (12.0) B (12.0) B (11.6) B (14.1) B (14.0) 

Broadway E/ 
E Olive Way/ 
E John Street 

B (18.8) C (30.7) C (30.7-30.9) C (21.3) C (30.5) C (30.5-30.2) 

Notes: Analysis was conducted using Synchro 5.0 software and 2000 Highway Capacity Manual. All results shown are with the highest-ridership 
alternative. 

 Values in parentheses indicate average intersection delay, in seconds per vehicle. In some cases, average delays decrease with the 
Build Alternatives, despite overall increase in traffic volumes. This occasionally occurs when increases in traffic volume are made to 
movements with unused green-time available to accommodate additional demand. 

 The Broadway and Nagle Station configurations are interchangeable for Alternatives B1.A, B1.D, B1.G, B4.D, and B4.G. 

Interim Termini and Deferred Stations 
Several of the interim termini or deferred station options would result in minor increases in station area 

impacts in Segment B due to a higher number of passenger drop-off trips. A comparison of daily station 
boardings for the Preferred Alternative and interim terminus alternatives is provided in Table 3.2-12 in Section 
3.2.3, Light Rail Ridership. As shown in the table, if North Link terminates at the Roosevelt Station, daily 
station boardings at the Brooklyn Station would increase by approximately 12 percent in the year 2015 and by 
approximately 17 percent in the year 2030, compared to full-length Preferred Alternative. Daily station 
boardings for the highest-ridership full-length alternative and associated interim terminus alternatives is shown 
in Table 3.2-13 and also described in Section 2.2.6. As shown in both Tables 3.2-12 and 3.2-13, ridership at 
the University of Washington and Capitol Hill Stations would decrease slightly with a Roosevelt Station 
terminus compared to a system extending to Northgate. All other Segment B stations would also have lower 
ridership if the station ended at Roosevelt rather than at Northgate. 

If the interim terminus is located at the Brooklyn Station, daily station boardings at that station would 
increase by approximately 12 percent in the year 2015, and by approximately 13 percent in the year 2030 as 
compared to the Preferred Alternative. These percentages were estimated based on the option of terminating 
Alternative B1.D at the Brooklyn Station. Ridership would decrease at the University of Washington and 
Capitol Hill Stations in the years 2015 and 2030, compared to the full-length system. 

If the North Link system continues to Northgate and the Roosevelt Station is deferred, ridership at the 
northern University District station would be approximately 8 percent higher than with the highest ridership 
full-length alternative (Alternative A2.1/B1.D) in the year 2015; by the year 2030, ridership at the northern 
University District Station would be approximately 10 percent higher with the deferred station than with the 
highest ridership full-length alternative.  

An LOS analysis was conducted for the traffic impacts near the NE 45th and Brooklyn Stations to 
compare a full-length alternative to the impacts with North Link terminating at the northern University District 
station. The results of this analysis are summarized in the North Link Transportation Technical Report. The 
additional ridership generated by terminating light rail at the NE 45th or Brooklyn Stations would result in 
very minor impacts to intersection LOS and delays.  

If light rail terminates at a southern University District station (Pacific, Southwest Campus, or the 
University of Washington Station), boardings at a southern University District would increase by up to 28 
percent in the year 2015 and by up to 30 percent in the year 2030 compared to the highest ridership full-length 
alternative. If the northern University District station is deferred and light rail operates to Northgate, boardings 
at the southern University District station would increase by approximately 31 percent in the year 2015, and by 
33 percent in the year 2030 as compared to the highest ridership full-length alternative.  
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In this case all intersections near the Pacific/Southwest Campus stations would operate at LOS D or better 
with all route alternatives and station options in the year 2015 and 2030 using the highest ridership 
assumptions. Near the Montlake/University of Washington Station, however, the NE Pacific Place/Montlake 
Boulevard NE intersection would operate at LOS F in both years 2015 and 2030 if the northern University 
District station is deferred. However, delays would only slightly worsen over the No-Build and Full-Length 
Alternatives. 

If the terminus is located at Capitol Hill, daily station boardings at that full-length station would decrease 
by approximately 20 percent in the year 2015 and by approximately 16 percent in the year 2030 as compared 
to the Preferred Alternative. For all other alternatives, ridership would also decrease at the Capitol Hill or First 
Hill Stations if North Link terminating at these stations. 

Access and Circulation 
Few property access impacts are expected due to the light rail alignment, since all alignment alternatives 

would have a tunnel profile. Some access to businesses may be impacted during construction; however, access 
would be retained post-construction. Potential impacts to access and circulation during the construction period 
are identified in Section 4.17.2. For the Preferred Alternative and other Build Alternative routes serving either 
the Pacific Station (B1.A), Southwest Campus (Alternatives B1.G, B3.G, and B4.G), Montlake/Rainier Vista 
(Alternatives B1.D, B3.D, and B4.D) or Preferred (University of Washington) stations, some potential for 
impacts to pedestrian and bicycle access and circulation exists, due to the close proximity of station entrances 
to the Burke-Gilman Trail.  Alternative station entrances could minimize the conflicts with through-traffic on 
the Burke-Gilman Trail, as good measures to provide grade separation or bicycle/pedestrian path 
“intersections”, with improved lighting/signage. In addition, measures to slow down bicycle traffic on the 
Burke-Gilman Trail in the vicinity of these stations would also be considered during the design process to 
reduce the potential for bicycle and pedestrian conflicts. Pedestrian access and circulation for the University of 
Washington Station is also discussed under Nonmotorized Facility Impacts. 

With the Montlake/Rainier Vista Station, conflicts with vehicles could result from pedestrians walking 
through the Triangle Parking Garage.  

As mentioned previously, with the University of Washington Station, some KCM bus routes would be 
rerouted to travel clockwise around the Montlake Triangle, which is bounded by NE Pacific Place to the north, 
Montlake Boulevard NE to the east and NE Pacific Street to the west. In one option, bus patrons would 
transfer to light rail at the University of Washington Station via the north station entrance and pedestrian 
underpass under Montlake Boulevard NE to the University of Washington Station. Other potential bus 
circulation alternatives for bus service to the University of Washington Station have also been identified and 
the volume of buses making such movements could vary depending on the location of the associated layover 
facilities, as previously described in Section 3.2.2 under Service Coverage and Structure.  

The LOS analysis for bus circulation options used year 2030 traffic forecasts from the highest-ridership 
alternatives and therefore would be applicable with the Preferred Alternative. The LOS analysis results show 
that none of the options for bus circulation to and from the University of Washington Station would adversely 
affect LOS at the Montlake Boulevard NE/NE Pacific Street, NE Pacific Street/NE Pacific Place or Montlake 
Boulevard NE/NE Pacific Place intersections. Near the proposed Capitol Hill Station, high pedestrian volumes 
at the Broadway E/E Olive Way/E John Street intersection occasionally make it difficult for vehicles to make 
left turns. Design solutions such as left turn prohibitions and/or signal timing or phasing improvement would 
be considered to maintain accessibility and reduce the potential for pedestrian-vehicle conflicts near the 
Capitol Hill Station. 

No significant access and circulation impacts are expected at the Brooklyn, NE 45th, Harrison, or First 
Hill Stations.  

Traffic Safety 
No significant traffic safety impacts would occur with any of the North Link alternatives. No major 

changes to surface streets would be expected in Segment B, since North Link would operate in a separate 
right-of-way. The North Link alternatives would result in some increase in vehicular, transit, bicycle, and 
pedestrian activity in the vicinities of the proposed stations. These stations would be designed to provide safe 
and easy efficient access for all travel modes. 
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Some potential exists for pedestrian and bicycle conflicts near the Southwest Campus (Alternatives B1.G, 
B3.G, and B4.G), Montlake (Alternatives B1.D, B3.D, and B4.D), or University of Washington (Preferred) 
Stations. Measures for reducing bicycle speeds on the Burke-Gilman Trail, as well as alternative station 
entrance configurations, would minimize the potential for these conflicts. 

Nonmotorized Facility Impacts 
A pedestrian LOS analysis was conducted for Segment B using the alternatives generating the highest 

pedestrian volumes. With the Preferred Alternative, the forecasted number of person trips to and from the 
Segment B stations in the years 2015 and 2030 are lower than the highest ridership forecasts used for the 
pedestrian LOS analysis for the other Build Alternatives. Therefore, the pedestrian LOS results provide a 
conservatively high estimate of impacts with the Preferred Alternative. With the Preferred and other Build 
Alternatives, the pedestrian LOS for all sidewalks adjacent to the North Link stations would be LOS D or 
better assuming a standard 5-foot-wide effective sidewalk for all sidewalks currently 5 feet or greater in width. 
For the Preferred Alternative, there are adequate sidewalks and pedestrian routes leading to the proposed 
stations in Segment B. For the Pacific Street and Southwest Campus Stations under the other Build 
Alternatives, a relocated midblock crossing would be constructed on 15th Avenue NE between NE Pacific 
Street and NE Boat Street. This route would provide pedestrians direct access to the southwest campus area. 
Table 3.3-10 summarizes the number of pedestrian trips expected and proposed pedestrian facilities in 
Segment B. For the Preferred Alternative, the University of Washington Station would have a south entrance 
near Husky Stadium east of Montlake Boulevard NE and a north entrance at the northeast corner of the 
Triangle Parking Garage between NE Pacific Place and Montlake Boulevard NE. The north entrance would be 
connected by a pedestrian passageway under Montlake Boulevard NE, although a pedestrian bridge over 
Montlake Boulevard has also been considered. With the Preferred Alternative, the south entrance would be 
east of Montlake Boulevard NE and slightly north of the NE Pacific Street/Montlake Boulevard NE 
intersection. Pedestrians would walk south at-grade to cross at the existing crosswalks at the NE Pacific 
Street/Montlake Boulevard NE intersection in order to access the University of Washington Medical Center. 
An optional third station entrance would have a grade separated (aerial or underground) pedestrian crossing of 
NE Pacific Place from the north entrance and be located to the north of NE Pacific Place and the Burke-
Gilman Trail.  

In response to comments from the University of Washington, KCM and others, Sound Transit has 
continued to evaluate pedestrian access issues at the University of Washington Station, particularly in terms of 
pedestrian crossings of roadways. North Link ridership at the University of Washington station would increase 
the number of pedestrians crossing at the Montlake Boulevard NE/NE Pacific Street, NE Pacific Street/NE 
Pacific Place, and Montlake Boulevard NE/NE Pacific Place intersections. An estimated 70 percent of riders 
are expected to use the north entrance of the University of Washington Station, which would increase the 
number of pedestrians using the midblock pedestrian crossing on NE Pacific Place and across the Burke-
Gilman Trail from the approximately 250 to 300 current users to approximately 2,917 in the PM peak hour in 
2030. With 5-minute headways, approximately 244 people would be crossing the midblock crossing and the 
Burke-Gilman Trail every 5 minutes. This increase in pedestrians may also increase the use of the Burke-
Gilman Trail and University of Washington pedestrian bridges over NE Pacific Street and Montlake Boulevard 
NE. 

A portion of this pedestrian and bicycle volume from the North Link Preferred Alternative station would 
directly access the trail (estimated to be 20 to 30 percent), and the remaining 70 to 80 percent would be 
expected to cross the Burke-Gilman Trail. Therefore, the estimated added pedestrian/bicycle volume crossing 
the trail would range from 1,100 to 1,260 pedestrians per hour in the year 2015 to 2,040 to 2,330 pedestrians 
per hour in the year 2030. The pedestrian volumes include those patrons crossing the trail as they leave the 
station and those that are accessing the station. Trail crossing volumes for most off-peak hours with North Link 
in the future would be lower than the existing peak hour crossing volumes at this location (less than 200 per 
hour). At all times of the day, Link patrons leaving the station will arrive at the Burke-Gilman crossing 
location after traveling over 300 ft from the station platform underground via a system of escalators, stairs, 
elevators, corridors, sidewalks and the NE Pacific Place crosswalk. This distance from the platform would 
naturally disperse and introduce gaps in the pedestrian flow crossing the trail. Patrons going to the station 
would cross the trail in a less concentrated pattern over time.  
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Table 3.3-10 
Segment B: Nonmotorized Facility Impact Summary 

2015 P.M. Peak 
Period Walk Trips1  

2030 P.M. Peak Period 
Walk Trips1 

Station Ingress Egress Ingress Egress  

NE 45th 1,665 1,300 2,650 1,815 N/A 
Brooklyn (HR) 1,660 1,840 2,740 2,560 N/A 
Brooklyn (PA) 1,590 1,300 2,620 1,800  
Pacific2 4,635 1,300 9,745 1,745  Relocated mid-block pedestrian crossing on 15th 

Avenue NE  
Southwest Campus2 4,165 810 8,610 1,595 Relocated mid-block pedestrian crossings on 

University Way NE and 15 Avenue NE north of 
Pacific Street 

Montlake2/Rainier 
Vista 

4,870 1,015 10,095 1,790 South mezzanine connection to University of 
Washington Medical Center underpass via 
Triangle Garage 

University of 
Washington2 (PA) 

4,050 850 8,660 1,530 North mezzanine connection to underpass under 
Montlake Boulevard NE to northwest station 
entrance on Triangle Parking Garage island 

Capitol Hill (HR) 2,120 1,935 2,840 2,710 Relocate pedestrian crossing at Howell Street 
Capitol Hill (PA) 1,220 1,770 1,640 2,380  
First Hill (HR) 4,020 825 5,785 1,145 N/A 
Harrison 1,330 1,220 1,765 1,645 Proposed I-5 overpass bridge and tower with 

elevators and exit stairs 
Convention Place 1,920 510 2,880 795 N/A 

Source: Sound Transit 
Notes: 1Walk trips are summarized for the PM peak 3-hour period and show the maximum ingress/egress per station.  
 2Station entrances would be designed to minimize bicycle and pedestrian conflicts on the Burke-Gilman Trail. 
 3 HR indicates walk trips associated with the highest-ridership alternative. PA indicates walk trips associated with the Preferred 

Alternative. 
 
The analysis found that pedestrian activity would not substantially worsen the vehicle level of service at 

the NE Pacific Street/NE Pacific Place, NE Pacific Street/Montlake Boulevard NE, and NE Pacific 
Place/Montlake Boulevard NE intersections, compared to future conditions without the project (No-Build). 
However, with the increase in the number of pedestrians at these intersections, it is likely that it could take 
several signal cycles to serve the number of pedestrians associated with each North Link train arrival. 
However, it is approximately 300 feet from the station platform to the Pacific Place crosswalk and train 
patrons would not arrive at the crosswalk at the same time. 

With the forecasted increase in the number of pedestrians at the north station entrance of University of 
Washington Station and therefore at the midblock crossing at NE Pacific Place, different traffic control and 
station design options are still under consideration. Currently the midblock crossing of NE Pacific Place is 
uncontrolled (no signal or stop sign) and pedestrians have the right-of-way for the crossing, requiring vehicles 
on NE Pacific Place to yield. There is no recent history (the last 10 years) of any accidents at the intersection, 
which indicates that the current design does not have an undesirable effect on traffic or pedestrian safety. 

Retaining the currently unsignalized crossing at NE Pacific Place would minimize pedestrian delay by 
allowing pedestrians to cross almost immediately upon arriving at NE Pacific Place. However, the unrestricted 
flow of pedestrians would add delay to vehicles, including buses. The unsignalized mid-block crossing would 
operate at LOS B in the year 2015, but would worsen to LOS F conditions by the year 2030. During peak 
periods in the year 2030, this LOS F condition would create vehicle queues that could affect traffic operations 
at the adjacent Montlake Boulevard NE/NE Pacific Place and NE Pacific Street/NE Pacific Place intersections. 
With the pedestrian volume increase at this unsignalized crossing, there would be an increased potential for 
vehicle/pedestrian conflicts to occur. With design improvements to reduce vehicle travel speeds and improve 
visibility of the mid-block crossing, this increased conflict potential is not expected to result in an increased 
number of vehicle/pedestrian collisions. Overall, the area would become highly pedestrian-oriented and 
vehicle drivers would be expected to adjust to this pedestrian environment accordingly. 
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Another option is to signalize the intersection. Analysis results show that signalizing the midblock 
crossing would slightly increase delay at the NE Pacific Place/NE Pacific Street intersection and degrade the 
LOS from LOS C to D during the PM peak hour in the year 2015. In the year 2030, this intersection would 
operate at LOS F without or with North Link and a signal at the NE Pacific Place midblock crossing would 
increase delay by approximately 6 seconds of delay per vehicle. Compared with an uncontrolled condition, a 
signal would likely reduce vehicle queuing on NE Pacific Place. However, a signal would introduce delay to 
pedestrians at the midblock crossing as it could take several signal cycles to serve the number of pedestrians 
associated with each North Link train arrival. 

Given the increase in the number of pedestrians using the midblock crossing and crossing the Burke-
Gilman Trail, Sound Transit is also considering an optional station entrance or access point on the University 
of Washington campus on the northwest side of NE Pacific Place that would include a grade-separated 
pedestrian crossing under or over NE Pacific Place and the Burke-Gilman Trail. With a third station entrance, 
pedestrian volumes crossing midblock on NE Pacific Place and crossing the Burke-Gilman Trail would be 
reduced by 80 percent to approximately 585 pedestrians per hour or 49 pedestrians every 5 minutes. If the 
optional station entrance were to instead replace the north entrance proposed for the northeast tip of the 
Triangle Parking Garage (rather than in addition to it), the pedestrian crossings would not be as greatly 
reduced, as some people would need to cross back over NE Pacific Place and the Burke-Gilman Trail to 
transfer to buses on the Triangle. 

At the south station entrance, pedestrian volumes crossing the north and west legs of the Montlake 
Boulevard NE/NE Pacific Street intersection to reach the University of Washington Medical Center and 
southwest campus areas would increase with the Preferred Alternative. The existing capacity of the small 
pedestrian refuge triangle between the two crosswalks during peak periods was evaluated. Assuming a 
standard capacity of 2 square feet per person, the existing island would be large enough to accommodate 
pedestrian volumes in 2015; however, capacity would be exceeded in the year 2030. As mentioned above, 
pedestrians would experience an increase in delay as it could take several signal cycles to serve the number of 
pedestrians associated with each train arrival. 

Sidewalks near the intersections of NE Pacific Street/15th Avenue NE, NE Pacific Street/University Way, 
NE Pacific Street/Brooklyn Avenue NE, NE Pacific Street/NE Pacific Place, and NE Pacific Place/Montlake 
Boulevard NE would operate at pedestrian LOS D. These sidewalks are located parallel to the Burke-Gilman 
Trail. By including the capacity of the Burke-Gilman Trail in the LOS analysis, pedestrian LOS at each of the 
intersections improves to LOS C or better. According to the TCQSM, this suggests there is sufficient sidewalk 
width for pedestrians to walk at normal speeds without disrupting their travel.  

The other Build Alternatives would also have a large number of North Link riders entering and exiting the 
Pacific, Southwest Campus, and Montlake Stations and these could potentially impact the Burke-Gilman Trail. 
The conceptual plan for the Pacific Station minimizes this impact by providing station locations away from the 
Burke-Gilman Trail and closer to other pedestrian crossings. Conceptual station designs proposed for the 
Southwest Campus and Montlake Stations would add additional pedestrian volumes to the NE Pacific 
Street/NE Pacific Place intersection, the mid-block crossing on Brooklyn Avenue NE north of NE Pacific 
Street, and on NE Pacific Place between NE Pacific Street and Montlake Boulevard NE. The additional 
pedestrian volume on these sidewalks could also increase pedestrian traffic on the Burke-Gilman Trail. When 
evaluated together, the sidewalk and Burke-Gilman Trail would both continue to operate at LOS C or better 
with the Southwest Campus and Montlake Stations.  

The Preferred Alternative for the Capitol Hill Station has two entrance buildings, on the east side of 
Broadway, and an option for an entrance to the west of Broadway. Design refinements include revising the 
south entrance on the east side of Broadway to be farther north, at the southeast corner of E Denny Way and 
Broadway, rather than midblock on Broadway, south of E Denny Way, and would be expected to provide more 
efficient handling of pedestrian activity to and from the station.  

The optional entrance west of Broadway for the Preferred Alternative Station has also been moved north 
and is located just south of E Denny Way. It would include a pedestrian walkway under Broadway. The 
optional station entrance could reduce pedestrian crossings of Broadway that would otherwise occur if only 
east-side entrances were provided for the station. Pedestrian crossing volumes and related delays to vehicular 
turning movements would be slightly lower for the Preferred Alternative if the west-side entrance was 
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provided. The revision to the Broadway south station entrance (from midblock to the corner of E Denny Way) 
would not be expected to change the direct pedestrian connection between the station and surface streets.  

With all Capitol Hill Station options, the northbound leg of Broadway E/E Olive Way/E John Street would 
operate at LOS E in the year 2030 using the assumed 5-foot effective sidewalk width. However, the existing 
effective sidewalk width is 6.8 feet, and pedestrian flows would be LOS D in the year 2030. 

No significant pedestrian facility impacts are expected at or near the NE 45th, Brooklyn, First Hill, or 
Harrison Stations.  

All potential station locations have also been evaluated for their impact on current and future bicycle 
access in the vicinity of each station. There are adequate bicycle routes and facilities to serve each station. 
Bicycle storage facilities and station area improvements would also be provided to accommodate bicycle 
access at each station. Table 3.3-11 summarizes the bicycle storage facilities proposed for stations in  
Segment B. 

It is anticipated that several of the proposed stations would serve a high number of bicyclists, particularly 
in the University District and Capitol Hill neighborhoods because of the land-use and demographics of these 
neighborhoods. Therefore, bicycle storage expansion areas would be provided at most stations to 
accommodate increased bicycle demand over time. 

Sound Transit’s policies for improving pedestrian and bicycle facilities adjacent to North Link station 
property, described in the nonmotorized impacts discussion for Segment A, would also apply to North Link 
station areas in Segment B. 

Table 3.3-11  
Proposed Bicycle Facilities for Segment B 

Station Name Alternatives 
Proposed Bicycle Facilities 

(Number of Bicycles) 
Proposed Expansion 

Area 
NE 45th  B1.A, B1.D, B3.D, B4.D Racks for 40, lockers for 8 1,250 ft2 
Brooklyn  PA, B1.G, B3.G, B4.G Racks for 20, lockers for 4 500 ft2 
Pacific1 B1.A 3,000-foot2 bicycle storage center  N/A 
SW Campus1 B1.G, B3.G, B4.G 3,000-foot2 bicycle storage center  N/A 
University of Washington  PA 2 bike shelters with racks for 134 

(including bike barn) 
N/A 

Montlake1 B1.D, B3.D, B4.D 3,000-foot2 bicycle storage center  N/A 
Capitol Hill PA Racks for 24 500 ft2 
Capitol Hill – Broadway and 
Nagle Options 

B1.A, B1.D, B1.G, B4.D, 
B4.G 

Racks for 24, lockers for 4 500 ft2 

First Hill B1.A, B1.D, B1.G Racks for 20, lockers for 4 1,000 ft2 
Harrison B3.D, B3.G Racks for 20, lockers for 4 500 ft2 
Convention Place B3.D, B3.G Racks for 20, lockers for 4 500 ft2 

Notes: Facilities would be sheltered. 
 1A 3,000-ft2 area is available for bicycle parking near south campus stations. This would accommodate approximately 130 bicycles, 

assuming a ratio of 20 bicycle racks per 450 feet2, though a higher-capacity bicycle storage area may be pursued for these sites. 

Parking Impacts  
With the Preferred Alternative, permanent station facilities associated with the University of Washington 

Station would displace approximately 100 parking spaces in University of Washington parking lots E10, E11, 
and C12. An optional north entrance at the University of Washington Station would displace approximately 35 
additional parking stalls in lot C12. Parking impacts for the other Build Alternatives and station configurations 
would include a loss of 9 to 64 on-street parking spaces and 12 to 24 off-street spaces. All station options 
would displace some on-street parking spaces due to added bus layover zones. These impacts are summarized 
by alignment alternative in Table 3.3-12a and by station in Table 3.3-12b. The B1 (First Hill) alternatives 
would result in higher parking impacts in the southern portion of Segment B than would the B3 (Eastlake) and 
B4 (Capitol Hill) or Preferred Alternatives, due to the displacements and to added bus layover zones expected 
near the First Hill Station. In the northern portion of Segment B, a higher number of parking displacements is 
expected with the NE 45th Station options than with the Brooklyn Station options. The NE 45th Station 
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options displace 13 to 21 off-street parking spaces in the Burke Museum (University of Washington) surface 
parking lot. In the southern University District area, the Pacific Station would displace the most on-street 
parking spaces, followed by the Southwest Campus Station. The Montlake/Rainier Vista Station would be 
expected to displace 17 to 24 spaces in the Triangle Parking Garage. In summary, the Preferred Alternative 
would likely displace the highest number of parking spaces and Alternatives B4.D and B4.G, with the 
Brooklyn Station, would displace the lowest number of parking spaces. Parking displacements associated with 
construction activity are identified in Section 4.17.2 of this report. 

Table 3.3-12a 
Segment B: Parking Impacts Summary1 Alternative 

Parking Spaces Removed 

Station On-Street Off-Street 

Preferred Alternative – Capitol Hill to 
University of Washington 

9 100 to 135 

B1.A First Hill – 15th Avenue NE 64 12 
B1.D First Hill – Montlake 24-30 17-24 
B1.G First Hill – West Tunnel 23-47 0 
B3.D Eastlake – Montlake 15-21 17-24 
B3.G Eastlake – West Tunnel 14-38 0 
B4.D Capitol Hill – Montlake 9-15 17-24 
B4.G Capitol Hill – West Tunnel 9-32 0 

Note: 1Parking impacts shown are permanent displacements; parking losses associated with construction staging are not included in this 
summary. 

Table 3.3-12b 
Segment B: Parking Impacts in Station Areas2 

Station 
Spaces 

Displaced Area Affected by Displacement 

NE 45th Station (Alternative B1.A) 21 Burke Museum (University of Washington) 
surface lot, 15th Avenue NE1 

NE 45th Station (Alternatives B1.D, B3.D, and B4.D) 13 Burke Museum parking lot, 15th Avenue NE1 
Brooklyn Station (Preferred Alternative, Alternatives 
B1.D, B3.D, B4.D, B1.G, B3.G, and B4.G) 

3 Brooklyn Avenue NE1 

Southwest Campus Station (Alternatives B1.G, B3.G, 
and B4.G) 

23 University Way NE, Campus Parkway, NE 40th 
Street1 

Pacific Station (Alternative B1.A) 28 15th Avenue NE, University Way NE1 
Montlake/Rainier Vista Station (Alternatives B1.D, 
B3.D, and B4.D) 

17-24 Triangle Parking Garage 

University of Washington Station (Preferred Alternative) 100-135 University of Washington Lots E10, E11 and C12 
Capitol Hill (Preferred Alternative) 6 Broadway E, E John Street1 
Broadway/Nagle Stations (Alternatives B1.A, B1.D, 
B1.G, B4.D, and B4.G) 

6 Broadway E, E John Street1 

First Hill Station (Alternatives B1.A, B1.D, and B1.G) 15 Broadway E, E Madison St, Summit Avenue E 1 
Harrison Station (Alternatives B3.D, and B3.G) 12 Eastlake Avenue E, Yale Avenue N 
Convention Place Station (Alternatives B3.D and B3.G) None None 

Notes: 1Required for bus layover and/or active stops. 
 2Parking impacts shown are permanent displacements; parking losses associated with construction staging are not included in this 

summary. 
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On-street unrestricted parking in the University District is currently fully utilized (91 percent) during 
midday hours. In the early morning hours, on-street unrestricted parking spaces were 94 percent utilized. 
Based on these high utilization rates, there is little potential for hide-and-ride impacts. Some parking impacts 
could also occur in private pay lots on the University of Washington campus. Most light rail patrons, however, 
would find that the parking cost, added transit transfer time, and light rail fare would make this option cost-
prohibitive. Existing University of Washington parking policies and enforcement would also reduce the 
potential for impacts. 

On-street unrestricted parking near the Capitol Hill and First Hill Stations is nearly fully utilized (89 and 
92 percent, respectively). Based on early morning parking surveys conducted near the First Hill Station, on-
street unrestricted parking spaces were over 90 percent utilized between 7:00 and 9:00 AM, which indicates 
that there is little potential for hide-and-ride parking impacts around these stations. There is some available 
off-street parking near these stations; however, the relatively high costs associated with these public off-street 
lots would likely deter most light rail users. 

The Harrison and Convention Place Stations areas also experience high parking utilization during midday 
(97 and 99 percent, respectively, for on-street unrestricted parking) and early morning hours. Therefore, there 
is little potential for hide-and-ride impacts near these stations. 

The demand for access may increase with station deferrals or if a station serves as an interim terminus. 
Based on ridership forecasts, this could potentially occur at either the northern or southern University District 
stations. As described above, however, little potential for hide-and-ride impacts exist near these stations 
because area parking utilization is already high. 

Segment B Potential Mitigation  
Congestion. The NE Pacific Place/Montlake Boulevard NE intersection would operate at LOS F with the 

Preferred and other Build Alternatives in the years 2015 and 2030. Adding a second westbound left-turn lane 
would improve operations to better than No-Build conditions, which would be at LOS F by 2030, but LOS E 
in 2015. For the Preferred Alternative and Alternatives B1.D, B3.D, and B4.D, Sound Tranist would be 
required to contribute a proportionate share of costs to improve this intersection. Sound Transit’s contribution 
could be determined by the project’s ratio of trips at this intersection or other equitable method. 

The eastbound approach of the unsignalized Eastlake Avenue/Republican Street intersection would also 
operate at LOS F with the No-Build and Eastlake (B3.D and B3.G) Alternatives in the year 2030. The 
eastbound approach would operate similar to the No-Build condition if two separate lanes are provided for the 
eastbound left-turn and right-turn movements. With Alternatives B3.D and B3.G, the project may be required 
to contribute a proportionate share of costs to improve this intersection. 

With the Capitol Hill Station options, the high pedestrian volumes occurring at the Broadway E/E Olive 
Way/E John Street intersection, often block vehicles making left turns, resulting in long vehicle queues. 
Prohibiting eastbound and westbound left turns at this intersection during the PM peak hour period would help 
reduce or eliminate these queues. Signal timing or phasing improvements would also be considered to maintain 
accessibility and reduce the potential for pedestrian-vehicle conflicts. 

Nonmotorized Access. As part of the project, Sound Transit includes sidewalks on station property 
immediately adjacent to North Link stations. The stations also include facilities for bicycle access, circulation, 
and storage. No additional mitigation is necessary. Sound Transit identified improvements in the University of 
Washington Station design features to accommodate the increase in pedestrians associated with North Link. 
One option for balancing the transportation needs at NE Pacific Place would be to create a signalized mid-
block crossing, which would minimize vehicle delay but increase pedestrian delay. With the signalized mid-
block crossing, the intersection would operate at LOS A in both the year 2015 and 2030, and effects on traffic 
operations at adjacent intersections would be minimal. If left unsignalized the midblock crossing intersection 
would operate at LOS B in the year 2015 but would worsen to LOS F by the year 2030.  

With either the unsignalized or signalized mid-block crossing of NE Pacific Place, there would be an 
added volume of pedestrians crossing the Burke-Gilman Trail, creating the potential for increased conflicts 
between bicyclists and pedestrians. Design improvements such as reduced speed limit signs for bicycles, 
distinctive paving, or other improvements to enhance visibility and slow bicycle travel speeds in this area 
would reduce the potential for bicycle/pedestrian collisions. 
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Another mitigation, with either an unsignalized or signalized midblock crossing, is a station entrance or 
access point that would be located to the north of NE Pacific Place and the Burke-Gilman Trail (see Figure P4-
14 in Appendix P4.4). This access would include extending a pedestrian crossing under or over NE Pacific 
Place, which would reduce but not eliminate the pedestrian volume increase crossing NE Pacific Place and the 
Burke-Gilman Trail at-grade. The primary benefits of the entrance would be fewer pedestrian and vehicle 
conflicts at the mid-block pedestrian crossing, improved traffic operation, and fewer pedestrians crossing the 
Burke-Gilman Trail. Sound Transit would work with the University of Washington, the City of Seattle, and 
KCM to develop the improvements to the NE Pacific Place corridor and midblock crossing in order to consider 
the transportation needs of all users.  

In the vicinity of the south station entrance, Sound Transit would provide sufficient facilities for pedestrian 
storage and capacity by improving and widening the crosswalks across Montlake Boulevard NE and NE 
Pacific Street, and providing sufficient pedestrian storage capacity on either the existing refuge or traffic island 
or south end of the Montlake Triangle.  

For the Montlake/Rainier Vista Station striping or other improvements would be made within the Triangle 
Garage to reduce potential conflicts between vehicles and pedestrians. 

Parking. Mitigation for Segment B hide-and-ride parking impacts is the same as described under the 
mitigation discussion for Segment A. Potential mitigation for off-street parking losses due to partial property 
displacements is described in Section 4.1.2 (Mitigation discussion under Acquisitions, Displacements, and 
Relocation). 

Sound Transit is coordinating with the University of Washington to develop replacement parking or other 
mitigation for permanent parking loss. Permanent parking mitigation could consist of compensating the 
University of Washington or creating new surface parking. Existing parking management systems could also 
be used to encourage parking users to utilize unused capacity in the University system. Permanent parking 
displaced by the University of Washington Station would likely be replaced adjacent to parking lot E-11 south 
of Husky Stadium. 

3.4 FREIGHT MOVEMENT 

3.4.1 Affected Environment 

Freeways, local roadways, and rail lines throughout the light rail project area are vital to the movement of 
freight and goods between major transportation hubs such as the Port of Seattle and Sea-Tac Airport, and to 
numerous business and customer destinations. Freight and goods movement within the project area generally 
comprises two transportation modes: trucks on roadways or trains on local mainline and spur tracks. The 
following describes the affected environment for key freight roadways and railroad mainlines and spur tracks 
for each of the six segments. The North Link Transportation Technical Report includes more detail on freight 
roadways, truck volumes, freight-rail facilities, and rail activity.  

Key Freight Roadways 
The State of Washington’s Freight and Goods Transportation System (FGTS) classifies roadways ranging 

from T-1, which includes roadways that carry over 10,000,000 tons per year, to T-5, which includes roadways 
that carry over 20,000 tons in 60 days (used in agricultural areas). 

I-5 is the principal freight route (classified as T-1) through the Puget Sound region and is located within 
the project area. Other T-1 freight routes in the study vicinity include I-90 between Fourth Avenue S and the 
Seattle city limit, SR 99 between the southern Seattle city limit and N 145th Street, and I-405 between I-5 and 
SR 181. Over 800 large trucks per day currently travel on these roadways. Compared to north downtown, more 
industrial properties are located south of downtown Seattle, and the number of key freight roadways is higher 
through south downtown because of air freight activity. Truck traffic occasionally diverts to local routes as a 
result of highway congestion throughout the region.  

In addition to I-5, three roadways near or between Northgate and the University District are included as 
part of the FGTS. Those roadways include: SR 522 (Lake City Way NE), N/NE Northgate Way, and N/NE 
50th Street.  
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Several roadways near or between the University District and the Westlake Station are also included as 
part of the FGTS. Those roadways include SR 520, SR 513 (Montlake Boulevard NE), E Montlake Place, 
N/NE Pacific Street, N/NE 45th Street, N 34th Street, and Valley Street. 

Previous studies of truck freight within the City of Seattle and the Puget Sound region have demonstrated 
that most truck activity occurs during the daytime hours of 9 AM to 4 PM. Generally, truck volumes decline 
between the hours of 4 PM and 7 PM and represent a small fraction of PM peak commuter traffic. 

Railroad Mainlines and Spur Tracks 
Two of the nation’s largest railroads operate in Seattle: the Burlington Northern-Santa Fe and Union 

Pacific-Southern Pacific, although these facilities are not in close proximity to Segment A or B routes.  

3.4.2 Impacts and Mitigation 

Truck Circulation Impacts 
A summary of truck circulation impacts for each segment is provided below. Refer to Section 4.1 for 

information on property displacements. 

Segment A (Northgate to University District) 
Neither the Preferred nor any of the other Build Alternatives are anticipated to significantly impact truck 

circulation in the University District to Northgate segment project area. All alternatives would terminate south 
of Northgate Way and would be grade-separated; therefore, the project would not impact the FGTS roadways 
identified in the Affected Environment section for this segment. All alternatives would cross I-5 ramps and 
Lake City Way (SR 522) and NE 50th Street rights-of-way below-grade in tunnels or retained cut-and-fill 
profiles.  

For the Preferred and most of the other Build Alternatives, the project would maintain a 20-foot clearance 
under elevated trackway structures to ensure appropriate support for freight, goods, and services. The only 
exception would occur with Alternative A2.1b. With this alternative, 17.6 feet of vertical clearance would be 
provided above the eastbound lanes of NE Ravenna Boulevard. 

Segment B (University District to Westlake Station) 
Neither the Preferred nor any of the other Build Alternatives are anticipated to impact truck circulation in 

the University District to Westlake Station segment project area. The Preferred and all other Build Alternatives 
and related facilities would cross several FGTS roadways above or below grade without impact; these 
roadways include I-5, NE 45th Street, NE Pacific Street, SR 513, and SR 520. 

Impacts to Railroad Mainlines and Spur Tracks 
No adverse impacts to freight railroad activity or facilities are anticipated for Segment A connecting 

Northgate to the University District or for Segment B connecting the University District to Westlake Station. 

Mitigation 
No mitigation would be required for truck circulation or railroads. 

3.5 NAVIGABLE WATERWAYS 

3.5.1 Affected Environment 

The Lake Washington Ship Canal connects Puget Sound with Lake Washington and serves many water-
dependent businesses and marinas in Interbay, Ballard, Fremont, Lake Union, Portage Bay, Kirkland, 
Kenmore, and Renton. Shipping activity in the Ship Canal ranges from small recreational vessels to large 
industrial vessels. The Ship Canal does not accommodate container ships due to vessel size limitations at the 
Ballard Locks. The canal is a regulated-water-level waterway. It is also a federally regulated navigable 
waterway with delineated combined bulkhead and pier lines, and a navigation channel vertical and horizontal 
clearance envelope that a new bridge structure must clear unless a modification to the navigation clearances is 
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obtained from the responsible government agencies. The vertical clearance of the I-5 Ship Canal Bridge is 127 
feet. 

3.5.2 Impacts and Mitigation 

None of the Segment A routes would cross navigable waterways. 
In Segment B, all alternatives would cross the Lake Washington Ship Canal. However, no impacts are 

expected because all alignments would have a tunnel profile.  
No mitigation is required, because all crossings of navigable waterways would have a tunnel profile. 


