Lander Street Grade Separation Project

Alignment Screening Analysis

Technical Appendix for

Technical Memorandum

Prepared for:

[image: image1.png]



City of Seattle

Department of Transportation

Prepared by:


[image: image2.png]m Consulting Engineers




1601 Fifth Avenue, Suite 1600

Seattle, WA  98101

(206) 622-5822

KPFF Project No. 101400.5

January 21, 2003
Lander Street Grade Separation Project

Alignment Screening Analysis

Technical Memorandum

Prepared for:

[image: image3.png]



City of Seattle

Department of Transportation

Prepared by:


[image: image4.png]m Consulting Engineers




1601 Fifth Avenue, Suite 1600

Seattle, WA  98101

(206) 622-5822

KPFF Project No. 101400.5

January 21, 2003
TABLE OF CONTENTS

1I.
EXECUTIVE SUMMARY

ii.
INTRODUCTION
2
III.
PROJECT BACKGROUND
4
IV.
PURPOSE AND NEED
5
V.
ALTERNATIVES dEVELOPMENT
7
VI.
ALTERNATIVES SCREENING
7
A.
Initial Screening
7
B.
Secondary Screening
9
VII.
Summary
22
VIII.
CONCLUSION
27

fIGURES

Figure 1
-
Vicinity Map

Figure 2
-
Concept Plan S. Stacy Street

Figure 3
-
Concept Plan S. Lander Street

Figure 4
-
Concept Plan S. Forest Street

Figure 5
-
Concept Plan S. Hanford Street

TABLES

Table 1
-
Year 2025 p.m. Peak Traffic Volumes for                                                    Various Grade Separation Alternatives
17
Table 2
-
Level of Service Summary - Year 2025 With Grade Separation Options
18

Table 3
-
Network Continuity for Various Origins and Destinations in Duwamish
19

Table 4
-
Existing Utilities
20

Table 5
-
Potential Parcel and Right-of-Way Acquisition
21

Table 6
-
Screening Analysis Summary Matrix
27

I.
EXECUTIVE SUMMARY

This comparative study for a grade separation of the BNSF Railroad tracks between S. Holgate Street and S. Hinds Street was conducted in response to citizen requests that the S. Lander Street grade separation project look at other locatons to determine if the objective of increasing truck and rail freight mobility, while improving safety, could be achieved with less impact on the community.

Initially, the following eight corridors were screened to determine if a 4-lane overcrossing of the tracks could be accommodated between First Avenue S. and Fourth Avenue S. 

S. Holgate Street
S. Forest Street

S. Walker Street
S. Hanford Street

S. Stacy Street
S. Horton Street

S. Lander Street
S. Hinds Street

Through the initial screening process, S. Holgate, S. Walker, S. Horton and S. Hinds Streets were eliminated.  S. Holgate and S. Walker Streets were eliminated because the distance between the BNSF's existing and proposed railroad tracks will be too close to the intersections at First Avenue S. and Fourth Avenue S.  To obtain adequate clearance over the tracks would require the closure of these intersections.  A very narrow right-of-way width and a lack of existing right-of-way in an area of intense industrial development removed S. Horton and S. Hinds Streets from further consideration. 

The four remaining alternatives, S. Stacey, S. Lander, S. Forest, and S. Hanford Streets were further evaluated to determine which location provides the greatest benefit with the least impact.  Based on a qualitative screening analysis, the S. Lander Street alternative presents the best location for a grade separation of the BNSF mainline tracks.  It most closely meets the objective of the purpose and need, with comparatively less impact to the community and is the only alternative that will result in the closure of an existing at-grade arterial.

Since the S. Lander Street alternative can be constructed primarily within the existing right-of-way, acquisition needs are significantly lower than  the other alternatives.  In addition, it provides the greatest benefit when compared to the other alternative for the following elements:

· Vehicular Delay:  Eliminates vehicular delay at the existing BNSF mainline crossing.  Studies show there are currently 158 hours of delay at this crossing per day.  This number is expected to rise to more than 240 by the year 2020.

· Rail Safety and Operations:  Provides the greatest benefit to the railroad from an operational and safety standpoint.  S. Lander Street is the only option that closes an existing arterial at-grade crossing and it is the only one that does not impact any auxiliary tracks.

· Network Connectivity:  Provides the best east - west connectivity for commuter traffic in the area with direct network connections from Utah Avenue S. to Airport Way S.  If a new grade crossing were constructed off S. Lander Street (at S. Stacey, S. Forest, or S. Hanford Streets), closing  the S. Lander Street crossing would be more difficult because none of the other alternatives would create a continuous east - west link between First Avenue S. and Airport Way S.  S. Lander Street is the only street that provides this continuity.

· Air Quality:  Eliminating vehicular delay at existing grade crossings provides the greatest opportunity to improve air quality.  Since S. Lander Street is the only option that will eliminate the vehicular delay at the existing crossing, it has the greatest benefit for air quality.

· Pedestrians, Bicycles, and Transit:  Provides the best continuity for pedestrians and bicycles in the North Duwamish area.  Given that Sound Transit and the Seattle Popular Monorail Authority have proposed stations for the corridor, it is the best alternative for providing safe connections to the proposed LINK light rail and monorail stations.  It is also the best alternative to introducing east - west bus service, especially since the bus will want to stop at the monorail and light rail stations. 

Of the remaining three alternatives (S. Stacey, S. Forest, and S. Hanford Stree), only S. Hanford Street comes close to providing the same benefit as S. Lander Street.  Although it has a greater benefit than S. Lander Street for traffic operations and truck circulation, it could require up to 35,000 square feet of additional right-of-way and impact an additional 175,000 square feet of property.  In addition, up to 5 BNSF auxiliary track will have to be relocated.

Even though a grade separation can be physically sited at S. Stacey and S. Forest Streets, there would be significant impacts and costs associated with having to potentially demolish buildings and acquire right-of-way, and neither alternative would result in the closing of an existing at-grade crossing.  A grade separated crossing at either location would provide significantly less benefit then the S. Lander alternative for rail safety and have much greater impacts.

Based on the results of this screening analysis, the S. Lander Street alternative clearly best meets the objectives for the project.  However, since the S. Hanford Street alternative also provides a significant benefit, the City may want to keep it as an alternative for further study, especially since an additional analysis is needed to fully determine the extent of the impacts.

ii.
INTRODUCTION

This comparative study for a grade separation of the Burlington Northern Santa Fe (BNSF) Railroad tracks between S. Holgate Street and S. Hinds Street was conducted in response to citizen requests that the Lander Street Grade Separation Type, Size, and Location (TS&L) Study look at other locations to determine if one of them could meet the purpose and need for the project with less impact on the community.

The Lander Street Grade Separation TS&L Study is an outgrowth of the Access Duwamish Initiative, which identified and analyzed the access and mobility problems of the transportation corridors in the North Duwamish industrial area.  The initiative culminated in a Summary Report in June 2000 that proposed an initial long list of 83 potential projects that provided specific solutions aimed at alleviating congestion, reducing conflicts between transportation modes (trucks, trains, bikes, et. al.), and eliminating safety problems.

The long list of potential projects included a wide diversity of solutions such as extending terminal gate hours at port facilities, partial interchanges at SR 99 and East Marginal Way, reconfiguration of railroad tracks, centralized signal control, and pavement rehabilitation.  Given the broad geographical area and the diversity of the solutions presented, the long list of 83 projects identified only three east - west corridors for grade separation—S. Holgate Street, S. Lander Street, and S. Hanford Street.

A screening process tested the projects on the viability of potential projects in gaining support, acceptance, funding and implementation, and meeting the project goals.  From the long list of 83, only S. Lander Street satisfied enough of the screening criteria to make the short list of 20 feasible projects.  Candidate projects that most favorably met the screening criteria, including S. Lander Street, were identified for a higher level of development, such as the current Type, Size, and Location Study.

As part of preparing the TS&L Study for a grade separation of the BNSF Railroad tracks at S. Lander Street, the Seattle Department of Transportation conducted a public meeting on May 23, 2002.  Over 40 members of the local community attended the meeting and actively participated in breakout discussion groups.

A significant number of participants wanted to know why S. Lander Street had been selected over other locations.  Although the Access Duwamish Report recommended S. Lander Street as the preferred location for an overcrossing to be studied first, the analysis to reach that conclusion primarily focused on which at-grade crossings should be closed to maximize the benefit to rail operations and how to replace capacity of the closed surface streets.  It did not address how best to accommodate the east - west traffic needs in the corridor.  As such, the benefits of closing the at-grade S. Lander Street crossing were only compared with the benefits of closing other existing at-grade crossings in the area.  Access Duwamish did not evaluate if there were other ways to span the railroad tracks without closing the at-grade crossing. 

To address the concern raised at the public meeting, the Seattle Department of Transportation directed their consultant, KPFF Consulting Engineers, along with their subconsultant (Heffron Transportation), to prepare a purpose and need statement, and conduct an alternative alignment screening analysis for a grade separation of the BNSF Railroad tracks between S. Holgate Street and S. Hinds Street.  This analysis includes options that do not close the existing at-grade crossing at S. Lander Street. 

III.
PROJECT BACKGROUND

The need for roadway/railroad grade separations in the Duwamish Industrial Area was recognized in the early 1990s when the new touchdown ramps from I-90 were completed, substantially increasing traffic through the area and across the Burlington Northern Santa Fe (BNSF) Railroad mainline tracks, particularly along the Royal Brougham Way corridor.  At the same time, the City of Seattle and Washington State Ferries changed the access and egress routes for Colman Dock, which further increased vehicular traffic on Royal Brougham Way.  These sudden changes in traffic patterns focused attention on the rail crossings in the Duwamish.  The additional traffic exacerbated delays by extending queues past adjacent intersections and overloading these intersections after the trains passed. 

A few years later, the Port of Seattle embarked on an aggressive plan to increase intermodal cargo by increasing the capacity at Terminal 5 and Terminal 18.  The Port of Tacoma, which also ships cargo north through Seattle on the BNSF mainline, had similar expansion plans.  Expectations for larger containerships calling at northwest ports, together with the rapidly expanding use of double-stack container trains (pioneered in 1979 by SeaLand), made it more cost-effective to transport cargo by rail.  The effect of these changes was a substantial increase in rail volumes on the BNSF mainline and its nearby rail yards.  Increased train volumes added to the traffic congestion in the Duwamish Industrial Area.  Further increases in ship sizes have also contributed to forecast increases in train frequency and crossing closures. 

The first grade separation project in the Duwamish area—SR 519 South Seattle Intermodal Access and Interchange Improvements—was proposed in 1996 to resolve transportation and safety issues in the Royal Brougham Way corridor.  Phase 1 of SR 519, which includes constructing a new grade-separated arterial at S. Atlantic Street, between First Avenue S. and I-90, is scheduled to be complete next year.  Phase 2 of this project is still being designed.  It will also provide access between I-90 and First Avenue S. by building a grade-separated structure at Royal Brougham and closing the at-grade railroad crossing.  When work at Royal Brougham is completed, it will serve westbound traffic only and Atlantic Street will serve eastbound traffic only.  Depending upon funding, the soonest Phase 2 construction would be complete is 2006. 

The need for additional grade separations in the Duwamish area was evaluated by the Access Duwamish Study, which was a comprehensive study of transportation and freight needs performed between 1997 and 2000.  The goals of the Access Duwamish project were to:

· Provide for the efficient movement of goods and people to ensure the economic vitality of the North Duwamish Industrial Area.

· Reduce modal conflicts and enhance traffic connections.

· Contribute to regional air quality objectives by planning improvements that reduce congestion and transportation- related pollution.

· Reduce safety hazards and ensure a safe operating environment for all modes of transportation. 

The study identified over 80 potential infrastructure improvements, which included grade separation or closure of the remaining mainline grade crossings between S. Horton Street and Royal Brougham Way S.  All of the potential grade crossing locations were evaluated to determine which ones would provide the greatest benefit and to determine the order in which such projects should be constructed.  The results and recommendations from Access Duwamish are as follows:

· Build SR 519 first.  The crossing at Atlantic Street (Phase 1) is already under construction and Phase 2 at Royal Brougham Way has been designed and is awaiting full funding. 

· Build S. Lander Street next.

· Build another grade separation after S. Lander Street, at either S. Holgate or S. Hanford Streets.

As each grade separation project is constructed, the Access Duwamish plan calls for the closure of additional at-grade crossings in the corridor.  Each crossing that is closed would improve safety by reducing the potential for train-vehicle accidents at the crossing.  The long-term vision of the Access Duwamish Plan is that all existing grade crossings would eventually be eliminated.  Closing all the at-grade crossings may allow increased track speeds, which would primarily benefit passenger train movements to and from King Street Station by reducing travel times.  Also, maintenance costs for the at-grade crossing and signal equipment would be reduced.  Closure of consecutive crossings may provide additional rail operations benefits by providing a 6,000-foot train staging area between S. Spokane Street and the King Street Tunnel.  This would improve freight operations by allowing trains to wait near the tunnel for clearance rather than having to stage inside the SIG yard or further south on the mainline where streets would not be blocked.  The ability to stage long trains in this area would be a substantial benefit to freight rail operations and would reduce the impact that increased passenger rail service may have on freight rail operations.

IV.
PURPOSE AND NEED

A.
Purpose of the SODO Area Grade Separation Project

The purpose of the SODO area grade separation project is to improve freight operations, both truck and rail, through the Duwamish Industrial Area, as well as to improve traffic and safety conditions by eliminating vehicular delay and rail-vehicular conflicts at the mainline tracks.  Additional purposes of the grade-separated crossing are to serve truck traffic and local automobile traffic, as well as pedestrians and bicycles.

B.
Need for SODO Area Grade Separation 

After the SR 519 grade separation is complete, the remaining at-grade rail crossings of the BNSF mainline between Royal Brougham Way S. and S. Spokane Street would be at S. Holgate Street, S. Lander Street, and S. Horton Street.  The need for a grade separation in this area to follow the completion of the SR 519 grade separation was recommended in the Duwamish Access Study, based on the following:

1.
Reduce Traffic Delays:  S. Lander Street carries more than 15,000 vehicles per day (vpd) and S. Holgate Street has the next highest volume at about 12,000 vpd. S. Lander Street also has the highest truck volume.  The existing truck volumes are about 1,500 trucks per day on S. Lander Street (approximately 10 percent of the total traffic).  S. Holgate Street, by comparison, has a volume of approximately 1,000 trucks per day. 

The grade separation should attempt to provide the greatest reduction in vehicular delay associated with a train crossing.  Because of the higher traffic volume, a train crossing at S. Lander Street results in longer queues than at the other crossings.  After the train has cleared the tracks, it takes longer to dissipate this queue and recover to normal conditions.  As the train volumes increase, it is likely that the queues would not dissipate before the next train arrives.  This will further increase congestion and the potential that queues from adjacent traffic signals will extend across the tracks, which is a safety concern.  The Access Duwamish project estimates that the vehicular delay at the S. Lander Street rail crossing could increase from the current 158 hours of delay per day (cumulative for all vehicles) to approximately 243 hours of delay per day by the year 2020. 

2.
Maintain or Improve East - West Connections and Neighborhood Connectivity:  East - west connections in the area are for the most part equally spaced between S. Atlantic Street and Spokane Street.  A grade separation located approximately midway between Royal Brougham Way S. and S. Spokane Street would provide a good alternative route to bypass train crossings at the other locations without much out-of-direction travel. 

Of the remaining at-grade streets in the area, only S. Holgate Street and S. Lander Street connect through from west of First Avenue S. to Airport Way S.  Right-of-ways have been vacated for all of the remaining east - west streets, eliminating this connectivity. 

3.
Minimize Disruptions to Existing Surface Streets:  Preliminary analysis of potential grade crossing locations by the Access Duwamish project determined that it was not possible to construct a grade separation at Holgate Street and still meet grade at First Avenue S. or Fourth Avenue S.  There are too many tracks crossing this street and they are located too close to the intersections.  The track alignment and location at S. Lander Street would allow a crossing to meet grade at 1st and Fourth Avenues S.  

4.
Improve Transit Service From West Seattle to/from the Existing E-3 Busway:  As part of the Spokane Street Viaduct widening project, alternatives to improve transit service from West Seattle were evaluated.  The goal of each alternative was to facilitate transit access to the E-3 busway.  The preferred alternative is to use the new on/off ramps that would be constructed at First Avenue S. when the Spokane Street viaduct is widened with a grade crossing at S. Lander Street as part of the route from First Avenue S. to the E-3 busway.

V.
ALTERNATIVES dEVELOPMENT

The KPFF team developed overcrossing concepts for the following streets:

S. Holgate Street
S. Forest Street

S. Walker Street
S. Hanford Street

S. Stacy Street
S. Horton Street

S. Lander Street
S. Hinds Street

The concepts were developed using the same criteria established for S. Lander Street (see Figure 1 for a Vicinity Map).  In general, the concept is for a 4-lane overcrossing, including 2 lanes in each direction; left-turn pockets at First and Fourth Avenues S.; elevated structure, as needed, to clear the tracks; and retained earth fills for the approach ramps.  The intersections at Occidental Avenue S. and Third Avenue S., where the streets are blocked by approach ramps, will be closed.  A maximum 7 percent grade was used in laying out the ramps to minimize the length.

Base maps were developed from the City of Seattle's GIS database and BNSF Railroad's proposed track realignment plans.  CAD-generated concept plans were then developed for each corridor.  Concept plans for each alternative are included in Appendix A, and potential impacts to adjacent properties and side streets identified.

A meeting was held with BNSF staff on September 16, 2002, to gain an increased understanding of how a grade separation would impact BNSF Railroad.  Similar meetings were held with major property owners to discuss potential impacts.  A presentation to the Manufacturing Industrial Council was made on October 15, 2002, to discuss the project and obtain comments from trucking/freight industry representatives.

VI.
ALTERNATIVES SCREENING

A.
Initial Screening

An initial screening of all 8 corridors was conducted to identify fatal flaws.  A fatal flaw was considered as any impact that would:

· Result in the closure of the intersections at either First Avenue S. or Fourth Avenue S., or requires a change in grade of either First Avenue S. or Fourth Avenue S.

· Require the demolition of more than half of the buildings along the corridor and/or acquisition of more than half of the abutting parcels. 

Figure 1

S. Holgate, S. Walker, S. Horton, and S. Hinds Street were deemed to have fatal flaws because of the following reasons:

· S. Holgate Street:  It is not possible to grade separate S. Holgate Street, and maintain the intersections with First and Fourth Avenues S. because BNSF's existing and proposed railroad tracks, that need to be spanned, will be too far apart and too close to the major north - south arterials. 

· S. Walker Street:  The fatal flaws for S. Walker Street are the same as those for S. Holgate Street (cannot span the tracks and maintain the intersections at First and Fourth Avenues S.).

· S. Horton Street:  The fatal flaws for S. Horton Street are due to the narrowness of the right-of-way and the fact that potentially 5 buildings would have to be demolished and access to 4 parcels eliminated, resulting in potentially 9 parcel acquisitions.

· S. Hinds Street:  The fatal flaws for S. Hinds Street is the lack of existing right-of-way between First Avenue S. and Third Avenue S., and the fact that it is crowded with existing buildings.  Four buildings would have to be demolished and access to 4 parcels eliminated.  Potentially 8 parcels may have to be acquired.

Analysis of these 4 corridors was ended at this level.

B.
Secondary Screening

S. Stacy, S. Lander, S. Forest, and S. Hanford Streets were further screened to evaluate traffic volumes, traffic operations, rail operations, truck circulation, pedestrian and bicycle mobility, utilities, right-of-way and business impacts, and constructibility.  

Air quality was evaluated at a qualitative level based on the intersection level of service (LOS) and vehicular delay time associated with the at-grade crossings.  Elements, such as air, noise, contaminated soils, fish and wildlife, and water quality, will be evaluated in detail as part of the EA/EIS.  An initial review of the these elements (except for air) did not identify significant differences between the alternatives.  Concept sketches for these four alternatives are shown in Figures 2 through 5.

Figure 2

Figure 3

Figure 4

Figure 5

1.
Traffic Volumes

Year 2025 traffic volumes for the various grade separation options were derived based on existing travel patterns and the likelihood that traffic would divert to a new route.  For the purpose of this analysis, it was assumed that the creation of additional capacity in the area would not increase the number of trips that cross the railroad tracks.  This analysis also assumes that construction of a grade-separated facility on a street other than S. Lander Street would not result in the closure of S. Lander Street at the railroad tracks. 

Table 1 summarizes the year 2025 p.m. peak hour traffic volumes on each east - west street between First and Fourth Avenues S.  Turning movement volumes at each intersection are enclosed. 

	Table 1
Year 2025 p.m. Peak Traffic Volumes for Various Grade Separation Alternatives

	
	Grade Separation at

	Traffic Volume
	Lander Street
	Stacy Street
	Forest Street
	Hanford Street a

	Location b
	EB
	WB
	EB
	WB
	EB
	WB
	EB
	WB

	Holgate Street
	465
	430
	395
	430
	465
	430
	465
	430

	Stacy Street
	n/a
	n/a
	480
	370
	n/a
	n/a
	n/a
	n/a

	Lander Street
	910
	840
	500
	470
	540
	535
	720
	685

	Forest Street
	n/a
	n/a
	n/a
	N/a
	440
	355
	n/a
	n/a

	Hanford Street
	n/a
	n/a
	n/a
	N/a
	n/a
	n/a
	275
	430

	Horton Street
	140
	170
	140
	170
	70
	120
	75
	45

	Spokane Street
	840
	970
	840
	970
	840
	970
	820
	820

	Total
	2,355
	2,410
	2,355
	2,410
	2,355
	2,410
	2,355
	2,410


Note:  EB = Eastbound; WB = Westbound

a
Hanford Street alternative would have higher total traffic volume across the screenline than the other alternatives because it would attract some traffic from Spokane Street. 

b
Traffic volumes are at the mid-point between First and Fourth Avenues S. 

2.
Traffic Operations

Levels of service for the various grade separation options were calculated using the Synchro Model.  The model was modified for each option to include the new link (if applicable) and to reflect the change in traffic volumes.  These levels of service reflect the intersection operations only and do not include the potential rail delay at the existing at-grade rail crossings. 

	Table 2

Level of Service Summary - Year 2025 With Grade Separation Options

	
	Grade Separation At

	
	No Action
	Lander           Street
	Stacy           Street
	Forest  Street
	Hanford Street

	Intersection
	LOS 1
	LOS
	LOS
	LOS
	LOS

	First Avenue S./ S Holgate Street
	C
	C
	C
	C
	C

	First Avenue S./ S. Stacy Street
	B
	B
	D
	B
	B

	First Avenue S./ S Lander Street
	E
	E
	C
	D
	D

	First Avenue S./ S. Forest Street
	A
	A
	A
	B
	A

	First Avenue S./ S. Hanford Street
	A
	A
	A
	A
	B

	First Avenue S./ S. Horton Street
	A
	B
	A
	B
	B

	First Avenue S./ S. Spokane Street
	E
	E
	E
	E
	E

	Fourth Avenue S./ S. Holgate Street
	D
	D
	C
	D
	D

	Fourth Avenue S./ S. Stacy Street
	B
	B
	D
	B
	B

	Fourth Avenue S./ S. Lander Street
	E
	D
	C
	C
	D

	Fourth Avenue S./ S. Hanford Street
	Unsignalized
	Unsignalized
	Unsignalized
	Unsignalized
	C

	Fourth Avenue S./ S. Horton Street
	A
	A
	A
	A
	A

	Fourth Avenue S./ S. Spokane Street
	C
	C
	C
	C
	C


Source: 
Synchro Model developed by SDOT and modified by Heffron Transportation.  Levels of service were calculated using the Highway Capacity Manual Methodology in the Synchro program. 

1
Level of service.

This analysis indicated that modest improvement in operations would be realized by constructing a new grade separation facility in the existing S. Lander Street right-of-way.  The intersection at S. Lander Street/Fourth Avenue S. would improve from LOS E to LOS D because of changes in the lane configuration that could be achieved with the proposed project.  If a grade-separated facility were constructed at S. Lander Street, all other intersections in the corridor would continue to operate the same as the "No Action" condition.

More substantial improvement in level of service throughout the First and Fourth Avenue S. corridors would be realized if the grade separation facility were constructed at S. Stacy, S. Forest, or S. Hanford Streets.  This is because any of these other options would create a new east - west roadway that does not exist today.  A new roadway would reduce traffic volumes on S. Lander Street, which would improve traffic operations at the First and Fourth Avenues S. intersections with S. Lander Street.  In this case, the new roadway, and its signalized intersections with First and Fourth Avenues would share traffic demand that would otherwise be carried by only S. Lander Street.  Other improvements in level of service would also be realized as traffic diverts from existing roadways to a new roadway.  For example, a new grade separation facility at S. Stacy Street would likely divert some traffic off of S. Holgate Street, which would improve operations at its intersections with First Avenue S. and Fourth Avenue S. 

3.
Rail Operations, Delay, and Safety

One of the primary goals of this grade separation project is to close one or more existing at-grade crossings of the BNSF mainline.  If the new grade-separated facility were constructed at S. Lander Street, the existing crossing of S. Lander Street could be closed.  However, if the new facility were constructed off S. Lander Street (at S. Stacy, S. Forest, or S. Hanford Streets), closing the S. Lander Street crossing may be more difficult because none of the other grade separation options would create a continuous east - west link between First Avenue S. and Airport Way S.  S. Lander Street is the only street that provides this continuity.  The continuity of the grid is important for freight mobility, emergency access, and ease of navigation.  Construction of a grade-separated facility at S. Hanford Street may allow closure of the existing at-grade crossing on S. Horton Street.  Neither the S.  Stacy Street nor S. Forest Street options would likely provide enough capacity or continuity to allow any existing at-grade crossing to be closed. 

A new grade separation facility at S. Lander Street would eliminate vehicular delay at the existing BNSF mainline crossing of this street because it is assumed that the new facility would allow closure of the crossing.  In the future, the cumulative vehicular delay at this crossing is expected to be more than 240 hours per day due to the increase in freight rail and passenger rail traffic.  A new grade-separated facility at S. Hanford Street may allow closure of the adjacent at-grade crossing of S. Horton Street, which would reduce the delay at that crossing.  Because traffic volumes at that crossing are lower than at S. Lander Street, the cumulative delay saved is expected to be small.  Grade separation facilities at either S. Stacy Street or S. Forest Street may not support closure of an adjacent at-grade rail crossing.  Small reductions in rail-related delay would be realized since these facilities would provide a good alternative route if S. Lander Street were blocked by a train.  However, it is expected that because S. Lander Street provides the best east - west route in this area that it would still be used by most through traffic.  This traffic could continue to be delayed by train traffic on the BNSF mainline. 

Closing an existing at-grade crossing provides the greatest benefit to the railroad from a safety standpoint.  A new overcrossing, without closing an existing at-grade crossing, would have little benefit for the railroad.  Only a new grade-separated facility at S. Lander Street affords the opportunity to close the existing at-grade crossing at S. Lander Street. 

A grade-separated facility at S. Lander Street is the only alternative that does not conflict with any of the existing auxiliary tracks.  Of the three other alternatives, the Hanford option would impact five auxiliary tracks, while both the S. Stacy Street and S. Forest Street options would impact two tracks each. 

4.
Truck Circulation

All of the grade separation options would have approximately the same approach grade.  A 7 percent grade would be required to attain the needed elevation above the railroad track, and still reach existing grade before intersecting First and Fourth Avenues S.  This grade is steeper than the preferred grade for heavy truck traffic, which is approximately 5 percent.  Therefore, heavy trucks may be slowed by the grade. 

Options that provide additional east - west capacity will improve truck circulation more than the S. Lander Street option, which does not provide additional east - west roadway capacity.  S. Stacey, S. Forest, and S. Hanford Streets would provide truck drivers with alternative routes to avoid congestion and train crossing delays.  Since S. Hanford Street would connect Fourth Avenue S. to East Marginal Way S. and would likely attract the lowest amount of commuter automobile traffic, this option would likely best serve the truck circulation demands of South Seattle,  None of the other alternatives provides this connection and all others would draw more commuter automobile traffic.

Continuity of the network is also important for good truck mobility.  S. Lander Street is the only option that would provide a continuous link between First Avenue S. and Airport Way S.  A new facility at S. Hanford Street would create some network continuity by providing a direct link between the Port Terminals on East Marginal Way S., BNSF's Seattle International Gateway (SIG) and Stacy Yards, and Fourth Avenue S. Facilities at S. Stacy Street and S. Forest Street would only connect between First and Fourth Avenues, and would not provide the network continuity needed for truck movements in the Duwamish.  Table 1 summarizes the out-of-direction travel distance (in feet) for various origins and destinations in the Duwamish.  The out-of-direction travel is listed for each grade separation alternative. 

	Table 3

Network Continuity for Various Origins and Destinations in Duwamish

	
	Distance of Out-of-Direction Travel with Grade Separation at

	Origin – Destination
	Lander Street (feet)
	Stacy Street (feet)
	Forest Street (feet)
	Hanford Street           (feet)

	1st Avenue/Lander Street – Airport Way/Lander Street
	0
	1,450
	1,450
	3,050

	1st Avenue/Lander Street – I-5 on-ramp at Spokane Street
	0
	1,450
	1,450
	1,200a

	1st Avenue/Holgate Street – Airport Way/ Lander Street
	0
	0
	1,450
	3,050

	Terminal 25 – 4th Avenue/Lander Street
	0
	1,450
	0
	0

	Terminal 25 – 4th Avenue/Spokane Street
	3,050
	4,500
	1,600
	0

	Terminal 25 – 4th Avenue/Royal Brougham Way 
	0
	0
	0
	0


a
Assumes drivers would go south to S. Spokane Street and use the U-turn facility to access the I-5 on-ramp. 

5.
Transit

Neighborhood groups have expressed interest in establishing east - west transit service in the area.  However, Metro is not likely to consider such service until and unless this route could be grade-separated from the BNSF mainline.  Network continuity is important for transit service, particularly the east - west service across South Downtown desired by the community.  Because of this, only a new facility at S. Lander Street would provide an adequate transit link. 

The Seattle Popular Monorail Authority (SPMA) has identified S. Lander Street for a potential station.  Under consideration is an alignment where the monorail will be situated just outside the north edge of the S. Lander Street right-of-way between First and Third Avenues, with a station located near the BNSF tracks.

Sound Transit also proposes to construct a light rail station along the E-3 busway, approximately 160 feet north of S. Lander Street.  These stations are located within walking distance to major employment hubs at the Starbucks Center and the Seattle Schools Consolidated Support Center.  S. Lander Street is envisioned to be the major walking route to these stations.  If a grade-separated facility were constructed along S. Lander Street, it would need to include a sidewalk to accommodate the expected increase in pedestrian traffic.  If the grade separation were constructed elsewhere, existing rail delays on S. Lander Street would remain, which would delay transit patrons walking to these stations. 

None of the other alternatives would provide the same type of benefit for transit.

6.
Pedestrian and Bicycle Mobility

As described above, S. Lander Street is expected to be a major walking route to the new LINK and Seattle Monorail Stations.  If a grade-separated facility were constructed along S. Lander Street, it would need to include a sidewalk to accommodate the expected increase in pedestrian traffic.  If the grade separation were constructed elsewhere, pedestrians walking along S. Lander Street could be delayed by train movements on the BNSF mainline.  It is unlikely that many pedestrians would divert to other grade separation facilities if the facility added travel distance to their trip.  Most pedestrian trips are less than 1/2-mile in length.  A diversion to S. Stacy Street, for example, could add over 1,400 feet (over 1/4-mile) to a trip between the Starbucks Center and the LINK Station at S. Lander Street. 

Of the four grade separation alternatives, S. Lander Street would provide the best continuity for pedestrians and bicycles in the Duwamish.  It connects across SODO to Airport Way, provides access to the proposed pedestrian/bicycle path in the E-3 busway, and provides pedestrian access to the proposed LINK and Monorail Stations.  A grade separation at S. Stacy Street may be able to provide a connection to the transit stations.  A grade separation at S. Hanford Street could connect to the bicycle lanes on East Marginal Way S.. However, neither S. Forest Street nor S. Hanford Street could provide good connections to the transit stations.
7.
Air Quality

The effects to air quality as a result of the project were qualitatively evaluated in terms of intersection Level of Service (LOS) and vehicular delay at existing at-grade rail crossings.  An improvement in intersection LOS will have some benefit to air quality; however, there is a much greater opportunity to improve air quality by eliminating vehicular delay with a grade separation.

Since the S. Lander Street alternative is the only one that eliminates the vehicular delay, it has the most opportunity to improve air quality.  Although the Stacey, Forest, and Hanford alternatives create a new east - west street that would result in an overall area-wide increased intersection LOS and, thus better air quality when compared to S. Lander Street.  None of these alternatives would close S. Lander Street and would eliminate the vehicular delay associated with the at-grade crossing.

8.
Utilities

Underground and overhead utilities exist within the right-of-way limits for each alternative.  Information on the size of water, sanitary sewer, and storm drainage pipes was obtained from the City's utility maps.  This information is summarized in Table 4.

	Table 4

Existing Utilities

	
	Water
	Sanitary Sewer
	Storm Drain

	S. Stacy Street
	None
	None
	None

	S. Lander Street
	16 Inches
	96 Inches
	90 Inches

	S. Forest Street
	None
	None
	None

	S. Hanford Street
	16 Inches 1
	105" x 100" Tunnel
	None


1
Only between First Avenue S. and Occidental Avenue S.

Since S. Lander Street is the only alternative that would be built over an existing through-street, it contains the most underground utilities.  These utilities include a 16-inch water main, 96-inch sanitary sewer main, 90-inch storm drain, and 4-inch gas main.  Outside of S. Lander Street, the only other major utilities lie within the S. Hanford Street alignment where King County DNR has an old 150" x 100" rectangular brick-lined sewer tunnel and Seattle City Light has a 26 KV overhead transmission line.  The sewer tunnel extends the entire length of the project, while the overhead power transmission line runs from First Avenue S. to the east side of the BNSF mainline tracks.  According to City records, there are no utilities in the S. Stacy and Forest Streets alignments, except for local overhead power between First Avenue S. and Occidental Avenue S., and Third Avenue S. and Fourth Avenue S.


For the underground utilities on S. Lander Street and S. Hanford Street, further design development is needed to determine if these facilities need to be relocated or could be protected in-place.  Protecting the lines in-place could include a pile-supported slab to transfer any increased weight away from the pipe.  The decision to protect the utilities or relocate them will be made later as part of a value engineering analysis.

Stormwater runoff from the Stacey, Forest, and Hanford alternatives would be collected, detained, and discharged to the local combined sewer.  Runoff from the Lander alternative would be treated and discharged to the storm sewer.  Detention will not be required for the S. Lander Street alternative given the close proximity to Elliott Bay.

9.
Right-of-Way and Business Impacts

Additional right-of-way in the form of partial and complete parcel takes will be required for every alternative, and access to parcels that abut the grade separation will have to be revised.  A new grade separation will also result in the closure of the existing intersections at Occidental Avenue S. and at Third Avenue S. for some alternatives.  Closing these intersections will reduce access routes to businesses on these streets.  Figures 2 through 5 identify parcels and side streets where there could be potential impacts.

Estimated right-of-way acquisitions and potential business impacts for each alternative are as follows and the information is summarized in Table 5:

	Table 5

Potential Parcel and Right-of-Way Acquisition

	
	Potential

Parcel Acquisitions
	Approximate

Parcel Square Footage
	Estimated Additional Right-of-Way Square Footage

	S. Stacy Street
	2
	85,000
	55,000

	S. Lander Street
	3
	35,000
	5,000

	S. Forest Street
	-
	--
	80,000

	S. Hanford Street
	4
	175,000
	35,000


S. Stacy Street:  The S. Stacy Street alternative requires purchasing the entire right-of-way between Occidental Avenue S. and Third Avenue S., and potential impacts to two significant buildings which lie within the path of the proposed roadway.  The total additional right-of way required for this alternative is approximately 140,000 square feet.  Access revisions may be required up to four businesses.

S. Lander Street:  Although the overcrossing itself can be constructed within the existing right-of-way, some additional right-of-way may be needed to maintain access and to address side street impacts.  The S. Lander Street alternative requires the least amount of new right-of-way, potentially up to 35,000 square feet. 

S. Forest Street:  The S. Forest Street alternative is similar to the S. Stacy Street alternative in that the entire right-of-way between Occidental and Third Avenues must be purchased, and there may be impacts to two existing buildings.  Between Occidental Avenue S. and the BNSF tracks, a new overcrossing could require relocation of two auxiliary tracks (one of which is the team track) and impact one small building.  On the east side of the BNSF tracks, the alignment crosses the Rabanco facility and it may impact the Demolition and Land Clearing (CDL) facility, and the main scale shack.  Consideration was given to shifting the alignment to the north to avoid impacting the CDL facility; however, it was not fully developed as an option because it would still conflict with the scales at the main entrance and would have created its own set of site circulation impacts.

S. Hanford Street:  The S. Hanford Street alternative is also a lot like the alternatives at S. Forest and S. Stacy Streets in that the right-of-way between Occidental Avenue S. and Third Avenue S. would have to be required.  However, the difference between S. Hanford Street and these other two alternatives is that there are no buildings located within the proposed alignment.  However, on each side of the main BNSF tracks are auxiliary tracks and essential staging areas for the businesses located there.  Over 210,000 square feet of industrial property and 4 auxiliary tracks could be impacted. 

10.
Constructibility

Construction of an overcrossing was evaluated in terms of maintaining traffic and providing business access.  S. Lander Street is the only alternative where the grade separation will be constructed within the right-of-way of a major existing street.  When compared to the other three alternatives, the costs to maintain traffic and/or implement a detour plan for S. Lander Street would be significantly greater.  At S. Stacy, Forest, and Hanford Streets, there is no existing street between Occidental and Third Avenues, so the traffic impacts for these alternatives primarily affect access to businesses on Occidental and Third Avenues.  

Although the S. Lander Street alternative will affect the highest number of businesses, the approach to maintaining access during construction is the same for every alternative and can be accommodated through normal construction sequencing.  Permanent revised access for all parcels that abut the overcrossing should be established before starting construction on the overcrossing.  Using this approach will enable continuous access to every parcel during construction.  

11.
Capital and O&M Costs


Differences in costs to construct are primarily influenced by right-of-way acquisition and business impacts.  Since the Lander alternative can be constructed within the existing right-of-way, it is expected to have the lowest overall cost even thought it has significant utility impacts.  The other three alternatives will all require acquisition of the right-of-way between Occidental Avenue S. and Third Avenue S., which will add substantial costs.  In addition, to mitigate for potential impacts to buildings and adjacent businesses as part of the S. Stacey Street and Forest Street alternatives will further increase costs.

From a qualitative standpoint, the O&M costs for each alternative are relatively equal, although the costs for S. Lander Street are likely to be lower since it has the shortest required bridge length to span the tracks.  The minimum required span lengths for each alternative are:

S. Stacey Street
180
feet

S. Lander Street
110
feet

S. Forest Street
120
feet

S. Handford Street
390
feet

VII.
Summary

The following summarizes the analysis results and compares the various options.  Table 6 at the end of this section evaluates the benefits of each element in terms of "high," "medium," "low," or none for each alternative.
A.
Traffic Operations

Constructing a new grade-separation facility on S. Lander Street would result in a modest improvement in intersection level of service at both ends of the facility because of changes in the lane configuration that could be achieved with the proposed project.  More substantial improvement in level of service throughout the First and Fourth Avenues S. corridors would be realized if the grade separation facility were constructed in one of the other three corridor options (S. Stacy Street, S. Forest Street, or S. Hanford Street).  This is because any of these other options would create a new east - west roadway that does not exist today.  A new roadway would reduce traffic volumes on S. Lander Street, which would improve traffic operations at the First and Fourth Avenues S. intersections with S. Lander Street.  In this case, the new roadway and its signalized intersections with First and Fourth Avenues S. would share traffic demand that would otherwise be carried by only S. Lander Street.  Other improvements in level of service would also be realized as traffic diverts from existing roadways to a new roadway. 

A grade-separated facility at S. Lander Street would require two lanes in each direction, with long left-turn lanes at the First and Fourth Avenue intersections.  All of the other alternatives could operate at acceptable levels of service with just two lanes in each direction and no additional turn lanes at the intersections. 

B.
Vehicular Delay

A new grade separation facility at S. Lander Street would eliminate vehicular delay at the existing BNSF mainline crossing of this street because it is assumed that the new facility would allow closure of the at-grade crossing.  In the future, the cumulative vehicular delay at this crossing is expected to be more than 240 hours per day due to the increase in freight rail and passenger rail traffic. 

A new grade-separated facility at S. Hanford Street may allow closure of the adjacent at-grade crossing of S. Horton Street, which would reduce the delay at that crossing, but because traffic volumes at that crossing are lower than at S. Lander Street, the cumulative delay saved is expected to be small.

Grade separation facilities at either S. Stacy Street or S. Forest Street may not support closure of an adjacent at-grade rail crossing.  Small reductions in rail-related vehicular delay would be realized since these facilities would provide a good alternative route if S. Lander Street were blocked by a train.  However, it is expected that because S. Lander Street provides the best east - west route that it would still be used by most through-traffic and that this traffic would continue to be delayed by the train. 

C.
Rail Safety

Closing an existing at-grade crossing provides the greatest benefit to the railroad from an operational and safety standpoint.  This is also true for the general public, especially vehicular and pedestrian safety.  A new overcrossing without closing an existing at-grade crossing would have little benefit for the railroad.  Only a new grade-separated facility at S. Lander Street affords the opportunity to close the existing at-grade crossing at S. Lander Street.  A new facility at S. Hanford Street may allow closure of the existing at-grade crossing on S. Horton Street. 

D.
Rail Operations

A grade-separated facility at S. Lander Street is the only option that does not conflict with any of the existing auxiliary rail tracks.  Of the three other options, the S. Hanford Street options would impact five auxiliary tracks, while both the S. Stacy Street and S. Forest Street options would impact two tracks each.  

E.
Truck Circulation

All of the grade separation options would have approximately the same grade (7 percent).  This grade is steeper than the maximum preferred grade of 5 percent for heavy truck traffic. 

S. Lander Street is the best option for maintaining network continuity.  It results in the least amount of "out-of-direction" travel.  S. Lander Street provides a continuous link between First Avenue S. and Airport Way S.  A new facility at S. Hanford Street would create some network continuity by providing a direct link between the Port Terminals on East Marginal Way S., BNSF's Seattle International Gateway (SIG) and Stacy Yards, and Fourth Avenue S. Facilities at S. Stacy Street and S. Forest Street would only connect between First and Fourth Avenues, and would not provide the network continuity needed for truck movements in the Duwamish. 

As mentioned above for operations, the options that provide additional east - west capacity will improve truck circulation more than the S. Lander Street option, which does not provide additional east - west roadway capacity.  

F.
Network Continuity

The existing alignment of S. Lander Street provides connections to nearly all of the South Seattle area.  Network connections exist from S. Utah Street east to Airport Way S.  Therefore, this alignment provides the best network connectivity.  The S. Hanford Street alternative would provide a desirable connection to East Marginal Way S. from Fourth Avenue S.  As a result, this alternative has relatively strong network continuity for industrial and truck traffic, but does not have strong network connectivity for commuter traffic.  The S. Stacy Street and S. Forest Street alternatives would both require travel route diversions (north or south) to access other key network streets beyond First and Fourth Avenues. 

G.
Transit

A grade separation at S. Lander Street provides the best location for serving the new SPMA Monorail and Link Light Rail Stations, and providing a direct route for buses from West Seattle to access the E-3 busway.

A grade separation at S. Hanford and S. Forest Streets would also provide direct access for buses from West Seattle to the E-3 busway, but may not provide for these same buses to conveniently serve the proposed monorail station.

A grade separation at S. Stacey Street would provide the least benefit for transit since it would require out-of-direction travel for buses.

H.
Pedestrian and Bicycle Mobility

Of the four grade separation alternatives, S Lander Street would provide the best continuity for pedestrians and bicycles in the SODO area.  It connects across SODO to Airport Way S., provides access to the proposed pedestrian/bicycle path in the E-3 busway, and provides pedestrian access to the proposed LINK and Monorail Stations.  A grade separation at S. Stacy Street may be able to provide a connection to the transit stations, although it would not be as convenient.  A grade separation at S. Hanford Street could connect to the bicycle lanes on East Marginal Way S.  However, neither S. Forest Street nor S. Hanford Street could provide good connections to the transit stations.

I.
Air Quality


Since the greatest opportunity to improve air quality is tied to reducing vehicular delay, the S. Lander Street alternative is the best option.  Although the other alternatives will help reduce the vehicular delay at S. Lander Street, they will not eliminate it and, therefore, not provide as much benefit.

J.
Utilities

S. Lander Street has the most existing utilities requiring relocation or protection in-place.  This is primarily the result of S. Lander Street being the only alternative on a through street, which also serves as a major utility corridor.  Utilities in S. Lander Street include a 16-inch water main, 96-inch sanitary sewer main, 90-inch storm drain, and 4-inch gas main.  Outside of S. Lander Street, the only other major utilities lie within the Hanford alignment where King County DNR has an old 150-inch diameter brick-lined sewer tunnel and Seattle City Light has an overhead 26 KV transmission line.  There are no utilities in the S. Stacy and Forest Street alignments, except for local overhead power between First and Occidental Avenues, and Third and Fourth Avenues.

K.
Right-of-Way and Business Impacts

The S. Lander Street alternative requires, potentially, the least amount of new right-of-way, approximately 35,000 square feet and may indirectly affect commercial/retail/office properties.  

Additional new right-of-way acquisitions and parcel impacts for the other three alternatives potentially range from 2.3 to 5.9 times as much as the S. Lander Street alternative because there is no existing right-of-way between Occidental and Third Avenues.  Right-of-way acquisitions for these three alternatives primarily affect industrial properties.  

For the S. Stacy Street alternative, two significant buildings may be impacted and up to 130,000 square feet of property may be impacted.  One building is a rail-dependent freight handler and the other is the Seattle School District's maintenance shops.

In addition to purchasing 72,000 square feet of additional right-of-way, the S. Forest Street alternative will require revisions to the BNSF team track and two other major auxiliary tracks and potentially result in significant impacts to the Rabanco facility.

The S. Hanford Street alternative has the most significant right-of-way acquisition needs and primarily impacts industrial businesses.  Right-of-way and parcel acquisition could require the purchase of 210,000 square feet for this alternative.

L.
Constructibility

S. Lander Street is the only alternative where the grade separation will be constructed over a major existing street that extends the entire length of the project.  When compared to the other three alternatives, the costs to maintain traffic and/or implement a detour plan for S. Lander Street would be significantly greater.  At S. Stacy, S. Forest and S. Hanford Streets, there is no existing street between Occidental Avenue S. and Third Avenue S., so the traffic impacts for these alternatives primarily affect access to businesses on Occidental and Third Avenues.  Construction impacts to Rabanco's ongoing operations will have to be considered as part of the S. Forest and Hanford Street alternatives.

M.
Capital and O&M Costs

On a comparative basis, the capital costs for a grade separation at S. Lander Street is expected to be lower than the other three alternatives because of significantly lower right-of-way acquisition costs and relatively minor impacts to business.  O&M costs for every alternative are relatively equal although the S. Lander Street alternative has the potential to be lower since it requires a significantly shorter bridge length to clear the tracks.

	Table 6

Screening analysis summary matrix

	Comparable Benefits

	Route Option
	Traffic Operations
	Eliminate Vehicular Delay
	Rail Safety
	Rail Operations
	Truck Circulation
	Network Connectivity
	Transit Service
	Pedestrian & Bicycle Mobility
	Air Quality

	S. Stacey St.
	Medium
	Low
	None
	None
	Low
	Low
	Medium
	Medium
	Low

	S. Lander St.
	Low
	High
	High
	High
	Medium
	High
	High
	High
	High

	S. Forest St.
	Medium
	Low
	None
	None
	Low
	Low
	Low
	Low
	Low

	S. Hanford St.
	Medium
	Medium
	Medium
	None
	Medium
	Medium
	Medium 
	Low
	Medium

	Comparative Impacts

	Route Option
	Utilities
	Right-of-Way and Businesses
	Construction
	Capital and O&M Manual

	S. Stacey St.
	Low
	High
	Medium
	High

	S. Lander St.
	High
	Low
	High
	Low

	S. Forest St.
	Low
	High
	Medium
	High

	S. Hanford St.
	Medium
	High
	Medium
	Medium


VIII.
CONCLUSION

The S. Lander Street alternative presents the best location for a grade separation of the BNSF mainline tracks.  It most closely meets the objective of the purpose and need, with comparatively less impact to the community and it is the only alternative that results in the closing of an existing at-grade arterial crossing.

As identified in the initial screening process, S. Holgate, S. Walker, S. Horton, and S. Hind Street alternatives have fatal flaws that make them unsuitable.  Of the remaining four alternatives, S. Stacey, S. Lander, S. Forest, and S. Hanford Streets, only S. Hanford Street comes close to providing the same benefit as S. Lander Street.  Even though a grade separation can be physically sited at S. Stacey and S. Forest Streets, there could be potentially significant impacts to existing buildings and increased costs to acquire right-of-way, and neither alternative would result in the closing of an existing at-grade crossing.

Although the S. Hanford Street alternative has a greater benefit than S. Lander Street when it comes to traffic operations, and truck circulation, it potentially could result in the need to acquire up to 210,000 square feet of property.

The S. Lander Street alternative can be constructed primarily within the existing right-of-way, acquisition needs are significantly lower than the other alternatives.  In addition to significantly lower right-of-way acquisition needs and business impact, it provides the greatest benefit when compared with the other alternatives for the following elements:

1. Vehicular Delay:  Eliminates vehicular delay at the existing BNSF mainline crossing.  Studies show there are currently 158 hours of delay at this crossing per day.  This number is expected to rise to more than 240 by the year 2020.

Rail Safety and Operations:  Provides the greatest benefit to the railroad from an operational and safety standpoint.  S. Lander Street is the only option that closes an existing arterial at-grade crossing and it is the only one that does not impact any auxiliary tracks.

2. Network Connectivity:  Provides the best east - west connectivity for commuter traffic in the area with direct network connections from Utah Avenue S. to Airport Way S.  If a new grade crossing were constructed off S. Lander Street (at S. Stacey, S. Forest, or S. Hanford Streets), closing  the S. Lander Street crossing would be more difficult because none of the other alternatives would create a continuous east - west link between First Avenue S. and Airport Way S.  S. Lander Street is the only street that provides this continuity.

3. Air Quality:  Eliminating vehicular delay at existing grade crossings provides the greatest opportunity to improve air quality.  Since S. Lander Street is the only option that will eliminate the vehicular delay at the existing crossing, it has the greatest benefit for air quality.

4. Pedestrians, Bicycles, and Transit:  Provides the best continuity for pedestrians and bicycles in the North Duwamish area.  Given that Sound Transit and the Seattle Popular Monorail Authority have proposed stations for the corridor, it is the best alternative for providing safe connections to the proposed LINK light rail and monorail stations.  It is also the best alternative to introducing east - west bus service, especially since the bus will want to stop at the monorail and light rail stations. 

Based on the results of this screening analysis, the S. Lander Street alternative clearly best meets the objectives for the project.  However, since the S. Hanford Street alternative also provides significant benefit, the City may want to keep it as an alternative for further study, especially since additional analysis is needed to fully determine the impacts.
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