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CHAPTER 1 
Introduction  

The Mercer West Project will complete the City’s vision for a direct, two-way connection between I-5 
and Elliott Avenue West continuing the segment of work constructed by the Mercer East Project.  Along 
with new crossings of Aurora Avenue provided by the Alaskan Way Viaduct and Seawall Replacement 
(AWV) Program, it will greatly enhance the connection between the South Lake Union urban center and 
the Uptown urban center, including Seattle Center.  

The project Alternative includes:  

 Converting Mercer Street to two-way operation with two lanes in each direction and turn pockets 
between Fifth Avenue North and Queen Anne Avenue North;  

 Converting Roy Street to a two-way street with bicycle lanes between Fifth Avenue North and 
Queen Anne Avenue North;  

 Potentially adding an extended eastbound truck climbing lane on West Mercer Place east of 
Elliott Avenue West intersection; 

 Conversion of Queen Anne Avenue North from a one-way southbound operation to a two-way 
operation between Roy Street and Mercer Street; and,  

  Conversion of First Avenue North northbound from a one-way northbound operation to a two-
way operation between Mercer Street and Roy Street. 
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Organization of the Report 

The Transportation Discipline Report comprises the following chapters: 

 Chapter 2:  Description of Alternatives:  This chapter describes the various alternatives that are 
evaluated in this report.  

 Chapter 3:  Methodology:  This chapter describes the methods used to predict, assess and describe 
transportation system performance and impacts. 

 Chapter 4:  Affected Environment:  This chapter describes the existing transportation conditions. 

 Chapter 5:  Environmental Consequences:  This chapter describes the future (Year 2015 and 
2030) performance of transportation facilities and assesses each alternative under predicted future 
conditions. 

 Chapter 6:  Mitigation:  This chapter discusses the impact of construction on transportation 
conditions and recommends mitigations, as well as discusses possible mitigations for those 
consequences that require mitigation as a result of the proposed project. 
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CHAPTER 2 
Description of Alternatives  

The City of Seattle, Washington, in cooperation with the Federal Highway Administration, proposes to 
make improvements to the Mercer Corridor, which includes Mercer and Roy Streets and adjoining cross 
streets, in the Uptown neighborhood of Seattle.  The Mercer West Project will complete the City’s vision 
for a direct, two-way connection between I-5 and Elliott Avenue West.  Because the project is in an early 
stage of design, this analysis covers a range of impacts associated with different options being explored in 
the design process.  
 
The project area covered in this analysis includes Mercer and Roy Streets from Fifth Avenue North to 
Queen Anne Avenue North, and West Mercer Street /West Mercer Place from Queen Anne Avenue North 
to Elliot Avenue West (Exhibit 2-1).  The purpose of the project is to improve local safety, access, and 
circulation within the Uptown neighborhood for motorized vehicles, bicycles and pedestrians, and to 
provide for more direct movement of traffic and freight through the corridor.  The Alaskan Way Viaduct 
Replacement (AWV) Project includes improvements to Mercer Street between Fifth Avenue North and 
Dexter Avenue North (the Mercer Underpass) to enhance access to and from SR 99.  The environmental 
review for the Mercer Underpass is included in the AWV Supplemental Draft Environmental Impact 
Statement (SDEIS) published in October 2010.   
 
Currently, from Fifth Avenue North to First Avenue North, Mercer Street is a one-way principal arterial 
with four eastbound lanes, operating as a couplet with Roy Street.  Roy Street is a principal arterial with 
two westbound lanes from Fifth Avenue North to First Avenue North and three westbound lanes from 
First Avenue North to Queen Anne Avenue North.  West of First Avenue North, Mercer Street, which 
becomes West Mercer Street at Queen Anne Avenue North, is a two-way street.  West of Queen Anne 
Avenue North, West Roy Street is a two-way street.  West Mercer Street connects to Elliot Avenue West 
via West Mercer Place, which is also a two-way street.  

Build Alternative  
The Build Alternative would replace the existing Mercer/Roy couplet with a two-way Mercer Street, 
which would eliminate the extra turns required to travel from east to west through this area and reduce 
vehicle and pedestrian conflicts.  The Build Alternative would also convert Roy Street to a two-way street 
with bicycle lanes between Fifth Avenue North and Queen Anne Avenue North. 

Mercer Street/West Mercer Street Improvements  
Mercer Street would be converted to two-way operations with two lanes in each direction, left-turn lanes, 
parking, and sidewalks (Exhibit 2-1).  The physical changes to Mercer Street between Fifth Avenue North 
and Queen Anne Avenue North would occur within the existing roadway width and right-of-way.   
 
A landscaped median may be constructed to enhance pedestrian safety and provide aesthetic benefits.  At 
intersections with left-turn lanes, the median would be narrowed to accommodate the turn lane and to 
provide a curbed pedestrian refuge.    



Mercer Corridor Project West Phase 4 Draft Transportation Discipline Report 

 
Exhibit 2-1: Study Area and Proposed Project Improvements 

Roy Street Improvements  
The one-way portion of Roy Street between Fifth Avenue North and Queen Anne Avenue North would 
be converted to two-way.  Roy Street would be reconstructed to have one travel lane in each direction, 
with bike lanes, parking, and sidewalks on each side of the street (Exhibit 2-1).  The bike lanes would be 
5 feet wide and extend west from Fifth Avenue to Queen Anne Avenue North.  

No Action Alternative  
The No Action Alternative (also referred to as the No Build Alternative) is included in the environmental 
analysis as a comparative alternative.  This alternative evaluates what would occur if the proposed project 
improvements were not built.  This alternative serves as the baseline for measuring and comparing the 
effects of the Build Alternative.  The No Action Alternative would not necessarily be free of 
environmental effects.  Under the No Action Alternative, the Mercer-Roy Street couplet would remain, 
and no roadway, pedestrian or bicycle improvements to the project area would be made.   
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Other Improvements in the Project Vicinity  
Under either the Build Alternative or the No Action Alternative, the South Lake Union area would 
experience changes to the transportation infrastructure due to other projects.  The planning horizon for the 
Mercer West Project is 2030.  Additional projects proposed in the area within that timeframe include:   

 Alaskan Way Viaduct and Seawall Replacement Project, including a six-lane Mercer Street 
Underpass at SR 99 (Aurora Avenue) as well as a new Sixth Avenue North connection  

 Bill and Melinda Gates Foundation development 
 Seattle Center Master Plan 

 
The effects of these projects, together with the proposed Mercer West, are evaluated as cumulative effects 
in this discipline report.    

Construction of the Build Alternative  

Construction of the Build Alternative would be as follows:  

 Construct median on Mercer Street, bicycle lanes on Roy Street, and ADA-related improvements 
to sidewalks and storm sewer facilities; 

 Construct improvements related to changing Mercer and Roy Streets to two-way operation, 
including restriping, installing new controls for traffic and pedestrian crossings, and installing 
new traffic signage; 

 Install landscaping in reconstructed planting strips and new medians, and replace any street trees 
removed during construction; and, 

 Construct improvements related to changing Queen Anne Avenue North and First Avenue North 
to two-way operation between Mercer and Roy Streets, installing new controls for traffic and 
pedestrian crossings, and installing new traffic signage. 

 
Within these alternatives, there are various options that are being considered.  These include: 

 Construction of exclusive pedestrian signal phases (all walk) at four intersections. 
 Construction of a bicycle lane on Fifth Avenue North. 
 Modifications to the West Mercer Place, at and to the east of the Elliott Avenue West 

intersection. 
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CHAPTER 3 
Methodology  

This chapter summarizes the overall study approach, as well as techniques and tools used to develop 
transportation data, perform operational impact analysis of existing and future traffic conditions, and 
assess transportation system performance of other modes and parking.  This chapter also presents the 
analysis years, project study area limits, methods of analysis, methods of developing forecasts and 
analyzing operations of traffic. 
 
 

Study Approach 

The study approach utilized a corridor-level transportation planning analysis approach, involving data 
collection, investigation of existing traffic and transportation system conditions, and assessment of project 
future conditions.   

Analysis Years and Time Periods 

Assumed analysis years for the Mercer West project are: 

 Existing Year: 2010 
 Year of Opening: 2015 
 Horizon Year: 2030 

 
Traffic analysis is presented for both AM and PM peak hour periods for each of the analysis years.  In 
addition, for existing year, traffic generated by a select Seattle Center event is examined to assess the 
event-associated traffic operations in the project area with a focus on Mercer Street.  The event selected 
for this analysis is the Seattle Storm WNBA Finals basketball game on Wednesday September 14, 2010. 
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Limits of Project Study Area 
The study area for the traffic analysis will include the roadway segments and intersections on Mercer 
Street from Fifth Avenue North to Elliott Avenue West and on Roy Street from Fifth Avenue North to 
Queen Anne Avenue North.  The specific intersections to be studied are listed below 
 
 
• Mercer Street / Fifth Avenue North • West Mercer Street / Fifth Avenue West 
• Mercer Street / Fourth Avenue North • West Mercer Pl/ Elliott Avenue West 
• Mercer Street / Third Avenue North • Roy Street / Fifth Avenue North 
• Mercer Street / Second Avenue North • Roy Street / Fourth Avenue North 
• Mercer Street / Warren Avenue North • Roy Street / Nob Hill Avenue North 
• Mercer Street / First Avenue North • Roy Street / Third Avenue North 
• Mercer Street / Queen Anne Avenue North • Roy Street / Second Avenue North 
• West Mercer Street / First Avenue West • Roy Street / Warren Avenue North 
• West Mercer Street / Second Avenue West • Roy Street / First Avenue North 
• West Mercer Street / Third Avenue West • Roy Street / Queen Anne Avenue North 
• West Mercer Street / Fourth Avenue West   

 

Methods of Analysis  

Development of Existing and Future Volumes 
Peak hour traffic volumes at study area intersections provide the basis for analyzing traffic conditions 
during peak periods.  Traffic count data was collected by the Alaskan Way Viaduct project in 2005.  An 
additional set of 2010 traffic counts were collected at key locations within the study area on September 
15, 2010 to evaluate current traffic volumes in the study area.  The 2010 and 2005 traffic count data was 
used to develop the existing AM and PM peak hour traffic volumes in the study area. 
 
The AWV future forecasted volumes for the AM and PM peak hours are used as the base from which the 
Mercer West future forecasted volumes were developed.  The assumptions of the roadway configurations 
made in the AWV project regarding the future roadway configuration within the Mercer West study area 
were updated to reflect the proposed project future lane configurations.   
 
Existing truck volumes and percentages were obtained from the five 2010 vehicle classification counts 
conducted in the project area.  Truck data from the AWV team was also used to supplement the data 
collected for this project. 
 

Specialized Analysis Tools 
The modeling tools used for the traffic analysis include EMME, Synchro and VISSIM.  EMME is a 
macroscopic traffic forecasting tool that forecasts traffic volumes based upon a set of mathematical 
assumptions on trip generation, trip distribution, mode choice, time-of-day behaviors and traffic 
assignment logic.   Synchro is macroscopic traffic simulation software that is utilized to evaluate existing 
and future traffic operations at study intersections.  VISSIM is microscopic traffic simulation software 
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that is used to model the operations of the intersection of Elliott Avenue West/West Mercer Place and the 
eastbound truck climbing lane on West Mercer Place east of Elliott Avenue West.  The measures of 
effectiveness that will be utilized in the analysis include delay and level-of-service. 
 

Vehicular Traffic Operations Analysis  

Existing Condition AM and PM Peak-Hour Traffic Analysis 
The existing condition analysis for both AM and PM peak hour periods has been performed using 
Synchro.  The existing conditions models are based upon the Synchro models developed for the AWV 
project, with adjustments made to reflect the existing study area conditions, which are based on the most 
current (2010) field geometry and control conditions (such as signal timing and striping) for the study 
intersections.  

Year of Opening 2015 AM and PM Peak-Hour Traffic Analysis  
The year of opening 2015 analysis assumes the completion of the AWV bored tunnel Mercer Underpass 
improvements as described in the AWV DEIS report.  This assumes the AWV bored tunnel completed 
and open to traffic, along with the associated two-way operation of Mercer Street underneath Aurora 
Avenue (SR 99).   The completion of the AWV bored tunnel and the two-way operation of Mercer Street 
underneath Aurora Avenue (SR 99) results in higher volumes on Mercer Street in 2015, and as a result, 
represents a worst case or highest traffic volume scenario for 2015.   
 
The signal timings for future conditions are optimized based on the future forecasted volumes.  Exclusive 
pedestrian signal phases are also examined as an option at some select intersections. 

Horizon Year 2030 AM and PM Peak-Hour Traffic Analysis 
AWV Project forecast volumes are used for the 2030 analysis.  The horizon year 2030 analysis has been 
conducted for both AM and PM peak hour periods.  The 2030 Synchro models have been built forward 
from the models previously developed for the AWV project by the AWV team.  The previously modeled 
roadway configurations were updated to reflect the most current proposed future no-build and build 
alternatives configurations.  The signal timings for future conditions will be optimized based on the 
proposed future configurations and forecasted volumes.   

Special Event Analysis 
The Seattle Center event traffic volumes (4 locations of pre event and 10 locations of post event) were 
compared to existing peak hour volumes and Level of Service (LOS) using Synchro.  This allowed for an 
evaluation of traffic conditions immediately before and after a Seattle Center event.  The event LOS and 
volumes were compared and contrasted with existing peak hour conditions. 

Truck Traffic Impact Analysis 
The existing condition vehicle classification data that was collected at select locations and the forecasted 
truck data provided by the AWV team have been used to identify the level of existing and future truck 
activity in the project corridor and what if any changes to the proposed design are needed to 
accommodate trucks.  In addition, the benefits of a truck climbing lane on West Mercer Place from Elliott 
Avenue West to Sixth Avenue West were evaluated using VISSIM. 
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Collision Analysis 
An analysis of collisions consists of a summary of the type and location of collisions in the project 
corridors.  Locations with high collision rates and/or problems are highlighted.  The analysis includes a 
summary of the number, type, and location of collisions in the corridor.  The collision analysis uses the 
most recent 3-year data available from City of Seattle.   
 

Transit Analysis 

The impacts to transit vehicles and riders were identified by documenting the location and 
maneuverability of existing bus zones in the project corridor.  The assessment also includes quantitatively 
defining transit usage at key transit stops, noting the stops that experience high volumes of pedestrian 
activity (ons and offs). 
 

Parking Analysis 

The existing on-street parking supply in the Uptown business area on and between Roy and Mercer 
Streets is identified.  The type and location of existing on-street parking within the project limits is 
included in this analysis.  Impacts to parking in the study area are assessed by describing the potential 
impact to the number and type of parking spaces provided under the proposed project.     
 

Data Collection for Study Area  

Data collected and used as inputs for the traffic analysis included: 
 Existing roadway lane geometry including existing lane markings, channelization, lane width, 

turn pocket length, and pedestrian/bicycle facilities with use of aerial photographs, and field 
observation and photos collected in September, 2010. 

 Existing control data including intersection control type, signal phasing and timing, and speed 
limits, collected in September, 2010. 

 Existing traffic volumes at key intersections including general purpose traffic volumes and 
pedestrian volumes, collected in September, 2010. 

 Special event data following an event at the Seattle Center on September 15, 2010 
 Existing truck volumes at three count locations along the corridor, collected in September 2010. 
 Collisions records for the study area from January 1, 2007 through December 31, 2009. 
 Existing transit service along the study corridors as reported by King County Metro in September, 

2010. 
 Parking inventory including the number and type of on-street parking spots in the business area 

along and between Mercer and Roy Streets in September, 2010. 
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CHAPTER 4 
Affected Environment  

The existing roadway network that would be served by or affected by the Mercer West project primarily 
consists of changes to Mercer Street and Roy Street.  Some additional changes occur to modify single-
block sections of Queen Anne Avenue North and First Avenue North open to two-way traffic between 
Mercer Street and Roy Street.  The characteristics of these roadway facilities vary with respect to 
roadway geometry and lane configuration as described below. 

Existing Roadway Geometries 

Mercer Street is an east-west arterial.  The portion from First Avenue North westward is two-way, while 
the portion that is east of this intersection is one-way eastbound.  The two way portion has two lanes in 
each direction from First Avenue North to Second Avenue West, and a single lane in each direction west 
of this segment.  The one-way portion has two eastbound lanes for a single block between First Avenue 
North and Warren Avenue, widening to four eastbound lanes for the remaining segment under study; the 
four eastbound lanes extend beyond Fifth Avenue North and under the Aurora Avenue Bypass to Dexter 
Avenue. 

West Mercer Place is currently a two-way extension of West Mercer Street.  At the western end of West 
Mercer Place, where the roadway terminates at Elliott Avenue, there is a short segment of two receiving 
eastbound left turn lanes that turn from southbound Elliott Avenue to eastbound West Mercer Place.   

Roy Street in the study area is a westbound one-way street.  There are two westbound lanes for the 
segment from Fifth Avenue North to First Avenue North, and a short three-lane segment from First 
Avenue North to Queen Anne Avenue North.  The approaches to the study area from the east (east of 
Fifth Avenue North) and the west (west of Queen Anne Avenue) are two-way with a single lane in each 
direction. 

The study area is shown in Exhibit 4-1, which also illustrated which intersections are controlled by traffic 
signals and which are not. 



 

Mercer Corridor Project West Phase 11 Draft Transportation Discipline Report 

 
Exhibit 4-1: Study Area Intersections 
 

Existing Traffic Volumes 

Peak hour traffic volumes at study area intersections provide the basis for analyzing traffic conditions 
during peak periods.   The AM existing traffic volumes are shown in Exhibit 4-2; PM existing traffic 
volumes are shown in Exhibit 4-3. 
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Exhibit 4-2: Existing Condition Volumes (AM Peak Hour) 
Source:  DKS Associates, 2010 
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Exhibit 4-3: Existing Condition Volumes (PM Peak Hour) 
Source:  DKS Associates, 2010 
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Intersection Level of Service 

For urban areas, traffic congestion on city streets is most significantly affected by intersection operations.  
The measures of effectiveness that will be utilized in this analysis include volume, delay and level-of-
service (LOS). 
 
LOS is a general measure of congestion for transportation facilities such as intersections, freeways, and 
arterials.  Table 4-1 shows standardized LOS criteria and thresholds for signalized intersections, as given 
in the updated TRB 2000 Highway Capacity Manual. 
 
Table 4-1: Level of Service Criteria 

 Signalized Intersections 
 LOS Signalized Delay Description 
A ≤10 Low delays, virtually free flow, unimpeded 

B >  10 and ≤ 20 Stable flow with minor delays, less freedom to maneuver through the intersection 

C >  20 and ≤ 35 Stable flow with some delays, less freedom to maneuver through the intersection 

D >  35 and ≤ 55 Long delays and high density, but stable flow and operations 

E >  55 and ≤ 80 Operating conditions at or near capacity 

F > 80 Forced operation, breakdown conditions 

 Two-Way Stop-Controlled Intersections 
 LOS Control Delay 

(Side Street) 
Description 

A ≤10 Low delays, virtually free flow, unimpeded 

B >  10 and ≤ 15 Stable flow with minor delays, occasional queues on side streets 

C >  15 and ≤ 25 Stable flow with some delays, some queues expected on side streets 

D >  25 and ≤ 35 Longer queue delays on side streets, waiting for through traffic 

E >  35 and ≤ 50 Operating conditions at or near capacity, significant queues on side streets 

F > 50 Significant queuing and delay on side streets 

 All-Way Stop-Controlled Intersections 
 LOS Control Delay 

(All Approaches) 
Description 

A ≤10 Low delays, virtually free flow, unimpeded 

B >  10 and ≤ 20 Stable flow with minor delays, occasional queues on side streets 

C >  20 and ≤ 35 Stable flow with some delays, some queues expected on side streets 

D >  35 and ≤ 55 Longer queue delays on side streets, waiting for through traffic 

E >  55 and ≤ 80 Operating conditions at or near capacity, significant queues on side streets 

F > 80 Significant queuing and delay on side streets 
Delay reported as seconds per vehicle.   
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Source: Transportation Research Board, Highway Capacity Manual 2000 (Chapters 16 and 17). 

 
To determine delay and LOS, specialized software tools are available.  The software tool used for the 
intersection operational analysis in the study area is Synchro.   
 
Synchro is macroscopic traffic simulation software that allows for the delay and LOS to be determined 
based upon the existing conditions traffic operations at studied intersections.  This includes intersection 
geometrics, signal timing and phasing and resulting traffic volumes.  The existing conditions analysis was 
conducted for the studied intersections for both AM and PM peak hour periods.   
 
The existing conditions roadway network was developed from information collected from field reviews, 
aerial photographs and data provided by the City of Seattle and the AWV project team.  Operational 
analysis of existing AM and PM peak-hour conditions were performed for each studied intersection along 
Mercer Street and Roy Street using Synchro to determine intersection delay and associated LOS.  AM and 
PM analysis results are shown in Exhibit 4-4 and Exhibit 4-5 respectively.   
 
Under AM peak-hour conditions, most intersections operated at LOS C or better.  Only one intersection, 
Mercer Street and Queen Anne Avenue North, operated at LOS D because of high traffic volume demand 
at the southbound and eastbound approaches, resulting in long delays. 
 
Under PM peak-hour conditions, most intersections operated at LOS C or better.  Only one intersection 
operated at LOS D.  The Roy Street and Fifth Avenue North intersection operates at LOS D due to high 
traffic volume demand at the northbound approach. 
 
 

 
Exhibit 4-4: Existing 2010 Condition Traffic Operations (AM Peak Hour) 
Source:  DKS Associates, 2010 
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Exhibit 4-5: Existing 2010 Condition Traffic Operations (PM Peak Hour) 
Source:  DKS Associates, 2010 
 

Transit Routes and Service 
As a corridor within the City of Seattle, the study area carries many transit routes.  This service is 
operated by King County Department of Transportation Metro Transit division or King County Metro.  
The transit routes operated by King County Metro in the study area are listed in Table 4-2.  
 
Table 4-2: Transit Route Destination Summary 

 
 
 
 
 
 
 

Source:  King County Metro 

Route Number Route Destinations 
Route 1 Downtown/Kinnear 
Route 2 Downtown/ Madrona Park/ Queen Anne 
Route 3/4 Downtown/ Madrona Park/ Judkins Park/ Queen Anne Hill 
Route 8 Seattle Center/ Capitol Hill/ Rainier Beach 
Route 13 Downtown/ Seattle Pacific University 
Route 15/ 18 Downtown/ Ballard/ Blue Ridge/ North Beach 
Route 16 Downtown/ Northgate Transit Center 
Route 19/24 Downtown/ Magnolia 
Route 30 Seattle Center/ University District/ San Point 
Route 33 Downtown/ Discovery Park 
Route 45 Queen Anne/ University District 
Route 81 Ballard/ Loyal Heights (Night Owl) 
Route 82 Queen Anne/ Green Lake/ Greenwood (Night Owl) 
Route 994 Downtown/ Lakeside Schools 
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These bus routes stop at locations in the project study area.  Each bus stop is included in an inventory 
maintained by King County Metro.  The bus stop number and the routes that stop at these locations are 
shown in Exhibit 4-6.  The bus stops with the highest activity are shown in red on this exhibit; the 
remaining stops are shown in blue.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 4-6: Existing Transit Stop Locations and Routes Served 
Source:  King County Metro, 2010 
 
A summary of the frequency of weekday bus activity at peak hours by route is also provided in Table 4-3.  
Some routes operate in only one-direction at peak hour.  Routes 81 and 82 operate only as “owl” service 
in the early morning hours of the day.

Bus Stop ID Location  Routes Served 
19500 NB On Elliott Ave W/NS W Mercer 19, 24, 33 

19830 SB On Elliott Ave N/FM W Roy St 19, 24, 33 

14050 WB On W Mercer/FS Fifth Ave W 15, 18, 81 

13900 EB On W Mercer/NS Fifth Ave W 15, 18, 81 

14038 WB On W Mercer/FS Third Ave W 15, 18, 81 

13910 EB On W Mercer/NS Third Ave W 15, 18, 81 

13915 SB On First Ave W/NS W Mercer 8 

2672 SB On Queen Anne Ave N/FS W Mercer 1, 2, 8, 13, 15, 18, 81, 994 

2370 WB On W Mercer/NS Queen Anne Ave N 1, 8, 15, 18, 81, 994 

2690 NB On First Ave N/FS W Mercer 2, 13 

2699 WB On Roy St/FS Warren Ave N 45 

13922 EB On W Mercer/FS Warren Ave N 30, 45 

13924 EB On W Mercer/NS Fourth Ave N 30, 45 

4050 SB On Fifth Ave N/FM W Mercer 3, 4, 16, 82 



Mercer Corridor Project West Phase 18 Draft Transportation Discipline Report 

Table 4-3: Transit Route Frequency 
 

Rou
te   Street Buses per Hour 

No. Destination Segment Used 
AM Peak 

Hour 
PM Peak 

Hour 

1 To Kinnear W Mercer St: First Ave N to Second Ave W 4 4 
1 To Downtown Queen Anne Ave N:  W Roy St to W Republican St 3 4 

2 To Queen Anne 
First Ave N:  W Republican St to W Roy St; W Roy St: First Ave N to 
Queen Anne Ave N 4 8 

2 
To Downtown/ 
Madrona Queen Anne Ave N:  W Roy St to W Republican St 11 5 

3/ 4 To Queen Anne Fifth Ave N:  W Republican to W Roy St 8 6 

3/ 4 
To Downtown/ 
Madrona Fifth Ave N:  W Roy St to W Republican St 6 6 

8 
To Seattle 
Center 

First Ave N:  W Republican St to W Mercer St; W Mercer St: First Ave N 
to Second Ave W 5 4 

8 
To Capitol Hill/ 
Ranier Beach 

W Mercer St:  First Ave W to Queen Anne Ave; Queen Anne Ave W:  
Mercer St to W Republican St 4 4 

13 

To Seattle 
Pacific 
University 

First Ave N:  W Republican St to W Roy St; W Roy St: First Ave N to 
Queen Anne Ave N 4 4 

13 To Downtown Queen Anne Ave N:  W Roy St to W Republican St 4 4 

15/ 
18 

To Ballard/ Blue 
Ridge/ North 
Beach 

First Ave N:  W Republican St to W Mercer St; W Mercer St:  First Ave N 
to Elliott Ave 4 4 

15/ 
18 To Downtown 

Mercer St:  Elliott Ave W to Quuen Anne Ave N; Queen Anne Ave N:  W 
Mercer St to W Republican St 6 3 

30 

To University 
District/ Sand 
Point 

First Ave N:  W Republican St to W Mercer St; W Mercer St:  First Ave N 
to Dexter Ave N 2 2 

45 To Queen Anne 
Queen Anne Ave N:  W Roy St to W Mercer St; W Mercer St:  Queen 
Anne Ave N to Fourth Ave N 2 0 

45 
To University 
District W Roy St:  Warren Ave N to Queen Anne Ave N 0 2 

81 
To Ballard/ Loyal 
Heights (owl) 

First Ave N:  W Republican St to W Mercer St; W Mercer St:  First Ave N 
to Elliott Ave 0 0 

82 To Greenlake Fifth Ave N:  W Republican to W Roy St 0 0 

994 To Lakeside 
First Ave N:  W Republican St to W Mercer St; W Mercer St:  First Ave N 
to Elliott Ave 1 0 

994 To Downtown 
Mercer St:  Elliott Ave W to Quuen Anne Ave N; Queen Anne Ave N:  W 
Roy St to W Republican St 0 1 

 
Source:  King County Metro 2010 
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Parking Inventory 

Within the project study area, there is an active commercial district located between Second Avenue West 
and Third Avenue North.  Many businesses in this area do not have off-street parking, which creates a 
demand for on-street parking within the area.   
 
Exhibit 4-7 shows the on-street parking inventory by block face in the commercial district area.  The 
exhibit shows the number of parking spots supplied on each side of the street.  The number associated 
with the automobile icon indicates the number of standard vehicle parking spaces, while the truck icon 
represents the number of loading zones.  Where there are no parking or loading zones, the number is 
shown in gray as zero. 
 
 

 
Exhibit 4-7: On-Street Parking Inventory 
Source:  DKS Associates field survey, 2010 
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Existing Bicycle Facilities 

The study area features a number of street treatments for bicyclists.  The existing bicycle treatments are 
identified in Table 4-4.  The existing bicycle facility location and type are published in the 2010 Seattle 
Bicycling Guide Map. 
 

Table 4-4: Existing Bicycle Facilities in the Study Area 

Route Extent  Direction Bicycle Facility Type 
Mercer St From First Ave N to Warren Ave N Eastbound On street bike lane 

Mercer St From Warren Ave N to Second Ave N Eastbound Sharrow 

Mercer St From Second Ave N to Fifth Ave N Eastbound On street bike lane 

Roy St 
From Fifth Ave N to Queen Anne Ave 
N 

Westbound On street bike lane 

Queen Anne Ave N From Roy St to Mercer St Southbound Sharrow 

First Ave N From Mercer St to Roy St Northbound Sharrow 

Third Ave W From Mercer St to Roy St Northbound 
Un-marked, un-signed arterial street 
connection 

Source:  Seattle Bicycling Guide Map, City of Seattle Department of Transportation, 2010 
 

Pedestrian Access 

Within the study area, there is pedestrian activity associated with the active commercial district and the 
events at the Seattle Center.  Table 4-5 highlights the observed total intersection pedestrian volume at key 
intersections in the study area during the AM and PM peak, as well as in pre-event and post-event 
conditions.  The event data was collected for the Seattle Storm WNBA Finals basketball game on 
Wednesday, September 14, 2010 taking place at the Seattle Center.  The AM and PM peak hour data was 
collected on September 15, 2010. 
 
Under normal AM and PM peak hour conditions, total intersection pedestrian volumes are highest on 
Mercer Street at Queen Anne Avenue North and at First Avenue North.  Both intersections have high 
pedestrian volumes during the AM and the PM peak periods, though the PM peak volumes are more than 
double the AM peak pedestrian volumes.  Other study intersections with high AM and PM pedestrian 
volumes include Mercer Street and Fifth Avenue North, Roy Street and Queen Anne Avenue North, and 
Roy Street and Fifth Avenue North intersections. 
 
Before and after a Seattle Center event, the pedestrian volumes notably increase.  Preceding the WNBA 
Finals event, the pedestrian volume at Mercer Street and Queen Anne Avenue North was 1143, an 
increase of 488 pedestrians over the normal PM peak hour volume.  As seen in Table 4-4, the pedestrian 
volumes are greatest near the Seattle Center and decrease as the intersections get further and further away 
with the smallest volume at Mercer Street and Third Avenue West. 
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Table 4-5: Comparison of Total Intersection Pedestrian Volume at Key Intersections  

Intersection AM Peak PM Peak Pre Event Post Event 
W Mercer Pl & Elliott Ave W 10 20 N/A N/A 
Mercer St & Third Ave W N/A N/A 274 (5:00pm-6:00pm) 164 (8:30pm-9:30pm) 
Mercer St & Second Ave W N/A N/A N/A 218 (8:30pm-9:30pm) 
Mercer St & First Ave W N/A N/A N/A 348 (8:30pm-9:30pm) 
Mercer St & Queen Anne Ave N 288 655 1143 (5:00pm-6:00pm) 753 (8:45pm-9:45pm) 
Mercer St & First Ave N 189 660 1205 (5:30pm-6:30pm) 1019 (8:30pm-9:30pm) 
Mercer St & Second Ave N N/A N/A N/A 561 (8:30pm-9:30pm) 
Mercer St & Third Ave N N/A N/A N/A 507 (8:30pm-9:30pm) 
Mercer St & Fourth Ave N N/A N/A N/A 61 (9:30pm-10:30pm) 
Mercer St & Fifth Ave N 190 289 445 (5:00pm-6:00pm) 328 (8:30pm-9:30pm) 
Roy St & Queen Anne Ave N 133 272 N/A N/A 
Roy St & Fifth Ave N 116 167 N/A N/A 

Source:  Pedestrian Counts collected in September, 2010 

Collision Analysis 

Collision data along the study corridor was collected over a three year period, from January 1, 2007 
through December 31, 2009.  The six intersections with the highest occurrence of collisions and the four 
road segment with the highest occurrence of collisions are presented in Exhibit 4-8.  
 
 

 
Exhibit 4-8: High Collision Intersection and Road Segment Locations 
 
Source: SDOT Collision Records – 1/1/2007 – 12/31/2009 
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The six intersections with the highest occurrence of collisions are listed in Table 4-6.  In the table, 
collisions are classified as either property damage only (PDO) or injury (INJ); there were no reported fatal 
collisions in the corridor.  The last ten columns indicate the type of collision (the abbreviations are 
defined below the table). 

Table 4-5: Study Intersections with Highest Number of Collisions 

Intersection Location 
Collision Count Collision Type 

TOT PDO INJ HDO ANG RE SS PCY PED RT LT PK OTH 

Mercer St & Fifth Ave North 17 12 3 0 3 0 4 0 0 0 8 0 0 

Roy St & Queen Anne Ave N 16 11 5 0 6 2 4 0 4 0 0 0 0 

Mercer St & Queen Anne 

Ave N 
10 6 3 0 2 0 2 1 1 0 2 1 0 

W Mercer Pl & Elliott Ave W 9 5 4 0 0 1 1 0 0 1 4 0 2 

Mercer St & First Ave N  9 3 4 0 1 0 2 0 4 0 0 0 0 

Mercer St & Warren Ave N 9 3 6 0 1 1 1 1 4 0 1 0 0 
TOT: Total # of Collisions PDO: Total # of Property Damage Only Collisions  INJ: Total # of Injury 
Collisions 
 HDO: Head-on Collision ANG: Right Angle     RE: Rear End 
SS: Sideswipe  PCY: Pedalcyclist     PED: Pedestrian 
RT: Right Turn  LT: Left Turn     PK: Parked Car 
OTH: Other 

Source: SDOT Collision Records – 1/1/2007 – 12/31/2009 
 
The intersection with the highest number of collisions is Fifth Avenue North and Mercer Street with 17 
total collisions.  Twelve of those collisions were property damage only and only three resulted in injuries.  
The most common type of collision at Fifth Avenue North and Mercer Street, totaling eight of the 17 
collisions, are collisions involving left turning vehicles.   

At Queen Anne Avenue North and Roy Street, there were 16 collisions, 11 of which were property 
damage only and five resulted in injuries.  Right angle collisions were the most common collision type, 
representing six of the 16 collisions.  In addition, four collisions were side swipes and another four 
involved pedestrians. 

The adjacent intersection, Queen Anne Avenue North and Mercer Street had ten collisions, six of which 
were property damage only and three resulted in injuries.  Several different types of collisions occurred at 
this intersection with nothing qualifying as the leading cause of the collision.   
 
The next three intersections all had nine collisions.  At Elliott Avenue West and West Mercer Place, five 
of the nine collisions were property damage only and four resulted in injuries.  The most common type of 
collision, four of the nine, involved left turning vehicles.  At First Avenue North and Mercer Street, three 
of the nine collisions were property damage only and four resulted in injuries.  At Warren Avenue North 
and Mercer Street, three of the nine collisions were property damage only and six resulted in injuries.  At 
both intersections, four of the nine collisions involved pedestrians. 
 
The four road segments within the study corridor that have the highest occurrence of collisions are listed 
in Table 4-7.  Similar to Table 4-6, the collision count and type are enumerated.  
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Table 4-7: Study Road Segments with Highest Number of Collisions 

Segment 
Collision Count Collision Type 

TOT PDO INJ HDO ANG RE SS PCY PED RT LT PK OTH 

Mercer St between Queen 

Anne Ave N and First Ave N 
20 13 7 0 0 13 4 0 1 0 1 1 0 

Queen Anne Ave N between 

Roy St and Mercer St 
15 14 1 0 0 6 2 0 0 0 0 5 2 

Mercer St between Queen 

Anne Ave N and First Ave W 
12 11 0 0 1 2 2 0 0 0 1 5 0 

Roy St between Warren Ave 

N and First Ave N 
12 9 2 0 2 2 1 0 0 0 0 4 2 

TOT: Total # of Collisions PDO: Total # of Property Damage Only Collisions  INJ: Total # of Injury 
Collisions 
 HDO: Head-on Collision ANG: Right Angle     RE: Rear End 
SS: Sideswipe  PCY: Pedalcyclist     PED: Pedestrian 
RT: Right Turn  LT: Left Turn     PK: Parked Car 
OTH: Other 

Source: SDOT Collision Records – 1/1/2007 – 12/31/2009 
 

The road segment with the highest number of collisions is on Mercer Street between Queen Anne Avenue 
North and First Avenue North with a total of 20 collisions.  Thirteen of those collisions were property 
damage only and seven resulted in injuries.  The most common type of collision in this segment was rear 
end collisions which accounted for 13 of the 20 collisions. 
 
On Queen Anne Avenue North between Roy Street and Mercer Street, there were 15 recorded collisions, 
14 of which were property damage only and only one resulted in an injury.  On this road segment, the 
most common types of collision were rear end collisions with six of the 15 collisions and those involving 
a parked car with five of the 15. 
 
Adjacent to both of the previously mentioned road segments, Mercer Street between Queen Anne Avenue 
North and First Avenue West had 12 total collisions, 11 of which were property damage only.  There 
were several different types of collisions occurring on this road segment, but the most common type, five 
of the 12, involved a parked car. 
 
Roy Street between Warren Avenue North and First Avenue North also had 12 total collisions, of which 
nine were property damage only and two involved injuries.  Again, there were several different type of 
collisions on this road segment, but the most common type, four of the 12, involved a parked car. 

 

Truck Traffic Analysis 

Vehicle classification counts were conducted at three locations along the study corridor.  Exhibit 4-8 and 
4-9 respectively show the percentage of trucks and truck volume along the western end of the study 
corridor on West Mercer Place east of Elliott Avenue from 6 AM until 6 PM.  As shown in Exhibit 9-1, 
the percentage of trucks on West Mercer Place varies throughout the day, from 1% to a maximum of 6%.  
The largest percentage of trucks occurs during the middle of the day, outside of the AM and PM peak 
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periods.  Exhibit 9-2 shows the truck volumes during the day.  The different colored bars indicate the type 
of truck, blue represents single unit trucks and green represents trailer trucks.  The large majority of 
trucks in this section of the study area are single unit trucks. 

 
Exhibit 4-8: Truck Percentage on West Mercer Place, East of Elliott Avenue 
Source:  Truck Classification Survey, September, 2010 
 

 
Exhibit 4-9: Truck Volumes on West Mercer Place, East of Elliott Avenue 
Source:  Truck Classification Survey, September, 2010 
 
Truck volumes were also counted near the center of the corridor on Mercer Street, west of Queen Anne 
Avenue North.  The truck percentage and volumes from 6 AM to 6 PM are shown in Exhibit 4-10 and 
Exhibit 4-11, respectively.  The hourly truck percentage in this section of the study corridor has a similar 
profile to truck percentage shown in Exhibit 4-8 for the western portion of the study corridor.  The values 
vary throughout the day, from 1% to 5%, with the higher values occurring during the middle of the day, 
outside of the AM and PM peak periods.  As shown in Exhibit 4-11, the large majority of trucks in the 
segment of the corridor are single unit trucks.  Single unit trucks are used for deliveries to business in the 
commercial district on Mercer Street.  
 

3

2
3

4 4 4

6

4

3

2 1
1

0

2

4

6

8

10

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

Tr
uc

k 
%

W Mercer Pl / East of Elliott Ave

7 8 11
21 18

11

26
18 13

7
1 1

2 0
4

3
3

9

8

7
5

3
7 30

10

20

30

40

50

60

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

Tr
uc

k 
Vo

lu
m

e

W Mercer Pl / East of Elliott Ave
Single Unit Truck Trailer Truck



 

Mercer Corridor Project West Phase 25 Draft Transportation Discipline Report 

 
Exhibit 4-10: Truck Percentage on Mercer Street, West of Queen Anne Avenue North 
Source:  Truck Classification Survey, September, 2010 
 

 
Exhibit 4-11: Truck Volumes on Mercer Street, West of Queen Anne Avenue North 
Source:  Truck Classification Survey, September, 2010 
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The third location of the truck counts was on the eastern end of the study corridor on Mercer Street, west 
of Third Avenue North.  Exhibit 4-12 and Exhibit 4-13 show the truck percentage and volume, 
respectively, from 6 AM to 6 PM.  This section of the study corridor can be characterized as similar to the 
center of the corridor as its truck percentages also vary between 1% and 5% with the higher percentages 
occurring midday and there being a majority of single unit trucks versus trailer trucks. 
 

 
Exhibit 4-12: Truck Percentage on Mercer Street, West of Third Avenue North 
Source:  Truck Classification Survey, September, 2010 
 
 

 
Exhibit 4-13: Truck Volumes on Mercer Street, West of Third Avenue North 
Source:  Truck Classification Survey, September, 2010 
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Seattle Center Event Traffic 

A separate analysis of Seattle Center events was undertaken as part of the data collection.  The purpose of 
this analysis is to identify how Seattle Center event traffic operates when compared to either the AM or 
the PM peak hours.  
 
Pre-event and post-event traffic count data were collected for the Seattle Storm WNBA finals basketball 
game.  The traffic operations before and after the event were also observed in the field.  The pre event 
traffic operation was similar to PM peak operation.  During post-event traffic operation, the eastbound 
queue backed up from Fifth Avenue North to Second Avenue North along Mercer Street.  The traffic 
speeds were quite low and operated under stop and go conditions during the peak post event period.  
 
Synchro models were used to analyze the pre and post event traffic operation.  Table 4-8 presents the 
results of the analysis.  The analysis results indicate that, the pre-event traffic did not vary significantly 
from a typical PM peak event traffic.  All intersections from Queen Anne Avenue North to Fifth Avenue 
North along the Mercer Street corridor operated at the same LOS (A to C) as in the PM peak period.  
However, during post-event traffic operation, the delays on Mercer Street increased significantly from 
Second Avenue North to Fifth Avenue North with the signalized intersections operating at LOS F.   
 

Table 4-8 Comparison of Intersection Level of Service and Delay at Key Intersections 

Intersection AM Peak PM Peak Pre-Event Post-Event 
Mercer St & Queen Anne Ave N D (50.2) B (10.5) B (16.1) B (12.7) 

Mercer St & First Ave N C (20.3) C (20.3) C (20.5) C (24.2) 

Mercer St & Second Ave N A (2.3) A (1.7) A (1.0) F (138.8) 

Mercer St & Third Ave N B (13.3) A (8.1) A (8.1) F (105.4) 

Mercer St & Fourth Ave N A (2.2) B (13.3) B (13.8) F (93.6) 

Mercer St & Fifth Ave N B (13.4) C (26.3) C (28.3) F (248.2) 
 
Source:  DKS Associates, 2010 
 

 
 
Exhibit 4-14: Intersection Traffic Operations at Third Avenue North (Looking East at 9:20 pm) 
Source:  DKS Associates, 2010 
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CHAPTER 5 
Environmental Consequences  

This section discusses the effects of construction and operation of the Build Alternative and the No Build 
Alternative on transportation in the study area.  

Traffic Operations 

2015 Year of Opening Analysis 
Turning-Movement Volumes 

The analysis of traffic operations requires inputs of the various existing and proposed street geometries, 
specific traffic control details such as signal timing and phasing, and forecasts of traffic flow.  The 
forecasts of traffic flow were developed for 2015 in the form of peak hour turning-movement volumes.  
The forecasted 2015 AM and PM peak hour turning-movement volumes for  the 2015 No Build and Build 
scenarios are shown in Exhibit 5-1, Exhibit 5-2, Exhibit 5-3, and Exhibit 5-4, respectively.  The No Build 
turning movement forecasts reflect areawide traffic flow changes that are anticipated with the completion 
of the AWV project and its associated influence on travel patterns in the immediate area.  The Build 
forecasts show the anticipated flows when the project condition is completed and operating, especially the 
new flows created when two-way traffic is introduced on Mercer Street, Roy Street, Queen Anne Avenue 
North and First Avenue North. 
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Exhibit 5-1: 2015 No Build Volumes (AM) 
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Exhibit 5-2: 2015 No Build Volumes (PM) 
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Exhibit 5-3: 2015 Build Volumes (AM) 
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Exhibit 5-4: 2015 Build Volumes (PM) 
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Intersection Level of Service 

Operational analysis of 2015 year of opening AM and PM peak hour No Build and Build conditions were 
performed for each intersection in the study area using Synchro for LOS and average signalized 
intersection delay.  LOS results for each time scenario are shown in Exhibit 5-5, Exhibit 5-6, Exhibit 5-7, 
and Exhibit 5-8.  Intersections experiencing LOS D or worse in the existing condition or any of the 2015 
scenarios are listed in Table 5-1. 

Table 5-1: Comparison of Critical Intersection Delays and LOS (2015) 

 

2010 Existing Condition 2015 No Build 2015 Build 

AM PM AM PM AM PM 

W Mercer Pl & Elliott Ave C (30.7) C (33.3) F (102.6) F (108.8) F (103.3) F (149.4) 

Mercer St & Queen Anne Ave N D (50.2) B (10.5) C (25.4) B (11.2) E (59.2) B (19.2) 

Mercer St & Fifth Ave N B (13.4) C (26.3) E (57.3) F(80.6) D (41.7) E (77.5) 

Roy St & Queen Anne Ave N C (20.1) C (23.6) C (21.4) B (15.2) D (50.8) E (76.8) 

Roy St & First Ave N A (8.3) B (14.5) A (7.4) B (11.5) B (10.5) D (42.9) 

Roy St &Fifth Ave N C (33.0) D (41.2) D (53.6) D (44.8) C (23.7) C (21.8) 
 
Under 2015 No Build conditions, the major projects completed outside of the study area have an effect on 
the traffic flow and LOS in the study area.  In the 2015 No Build condition, Mercer Street has been 
converted to two-way operations east of the study corridor from Fifth Avenue North to I-5.  This new 
traffic configuration creates new westbound traffic at Mercer Street and Fifth Avenue North.  Under the 
2015 No Build AM peak hour conditions, compared to the Existing AM conditions, due to the new traffic 
configuration, average signalized intersection delay is expected to increase at both Mercer Street and Fifth 
Avenue North and at Roy Street and Fifth Avenue North.  At Mercer Street and Fifth Avenue North, the 
addition of westbound left- and right-turning vehicles and the additional signal phases cause the 
intersection to operate at LOS E in the AM peak and F in the PM peak.  At Roy Street and Fifth Avenue 
North, the LOS degrades from LOS C to E, mainly due to the expected increase in volume of northbound 
left-turning vehicles originating from Mercer Street. 

At Mercer Street and Queen Anne Avenue North, the LOS improves from LOS D to C as a result of 
signal timing and signal coordination improvements that are assumed to occur with the implementation of 
the AWV project.  At West Mercer Place and Elliott Avenue, the LOS degrades from LOS C to F.  This 
degradation in LOS is due to the expected increase in volume for the southbound left-turn movement, and 
a new development that is planned on the west leg of the intersection.  

Comparing the 2015 No Build PM peak hour conditions to the Existing PM conditions, there were 
smaller changes in average signalized intersection delay, leading to fewer LOS differences.  Similar to the 
AM scenarios, the Mercer Street and Fifth Avenue North intersection performed worse in the 2015 No 
Build PM conditions than in the Existing PM conditions due to the addition of heavy westbound turning 
volumes and the additional signal phases.  The intersection LOS degraded from LOS C to LOS F.  The 
PM peak LOS at the West Mercer Place and Elliott Avenue degraded from LOS C to F due to the 
increase in southbound left-turning vehicles and the increase in volume resulting from a new development 
on the west side of the intersection.  
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Under 2015 Build AM peak hour conditions, compared to 2015 No Build conditions, signalized 
intersection delay and LOS at most intersections in the study area will change as the travel patterns shift 
with the new two-way configurations on Mercer and Roy Streets.  For example on Fifth Avenue North at 
both Mercer Street and Roy Street the LOS improved.  At Fifth Avenue North and Mercer Street, the 
average signalized intersection delay decreased by approximately 16 seconds, causing the LOS to 
improve from LOS E to D.  At Fifth Avenue North and Roy Street, the average signalized intersection 
delay decreased by approximately 30 seconds, causing the LOS to increase from LOS D to C.  In the AM 
No Build scenario, Fifth Avenue North is where both Mercer and Roy Streets switch from two-way 
operations to a one-way couplet.  The redistribution of vehicles associated with the continuous two-way 
operations on Mercer and Roy Streets helped improve these intersections. 

However, not all intersections are projected to improve with the new two-way operations as described in 
the Build Alternative.  On Queen Anne Avenue North at Mercer Street, the LOS degraded from LOS C to 
E due to the increased traffic volumes and the additional signal phases needed for two-way operation on 
both Mercer Street and Queen Anne Avenue.  At the Queen Anne Avenue North and Roy Street 
intersection, the LOS degraded from LOS C to D.  This change in LOS can be attributed to the addition of 
northbound traffic on Queen Anne Avenue North and the split phase operation of the intersection.  Split 
phase operation was assumed to allow for all of the turning movements at this intersection. 

Under 2015 Build PM peak hour conditions, compared to 2015 No Build conditions, LOS at the 
signalized intersections on Mercer Street remained unchanged or improved.  On Roy Street the LOS at 
some intersections improved while others degraded.  Fifth Avenue North improved from LOS D to C, 
while Queen Anne degraded from LOS B to E and 1st Avenue North degraded from LOS B to D.  In the 
Build conditions, Queen Anne Avenue and 1st Avenue North are converted to 2-way operations at Roy 
Street.  This change in operations adds additional volume and turning movements to these intersections 
and requires additional signal phases for the added left turn movements.   
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Exhibit 5-5: 2015 No Build Traffic Operations (AM) 
 

 
Exhibit 5-6: 2015 No Build Traffic Operations (PM) 
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Exhibit 5-7: 2015 Build Traffic Operations (AM) 
 

 
Exhibit 5-8: 2015 Build Traffic Operations (PM) 
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2030 Horizon Year Analysis 
Turning-Movement Volumes 

The AM and PM peak hour turning-movement volumes for the 2030 No Build and Build Alternatives 
were developed using the same methodology used for the 2015 forecasts.  These 2030 volumes are shown 
in Exhibit 5-9, Exhibit 5-10, Exhibit 5-11, and Exhibit 5-12, respectively. 
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Exhibit 5-9 2030 No Build Volumes (AM) 
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Exhibit 5-10 2030 No Build Volumes (PM) 
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Exhibit 5-11 2030 Build Volumes (AM) 
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Exhibit 5-12: 2030 Build Volumes (PM) 
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Intersection Level of Service 

The operational analysis of 2030 horizon year AM and PM peak hour No Build and Build conditions 
were performed for each intersection in the study area using Synchro for LOS and average signalized 
intersection delay.  LOS results for each time scenario are shown in Exhibit 5-13, Exhibit 5-14, Exhibit 5-
15, and Exhibit 5-16.  Intersections experiencing LOS D or worse in any of the 2030 scenarios are listed 
in Table 5-2. 

Table 5-2: Comparison of Critical Intersection Delays and LOS (2030) 

 

2030 No Build 2030 Build 

AM PM AM PM 

W Mercer Pl & Elliott Ave F (121.4) F (121.6) F (133.0) F (152.5) 

Mercer St & First Ave W A (5.7) C (29.7) A (5.7) E (64.7) 

Mercer St & Queen Anne Ave N C (20.8) B (12.4) F (89.0) E (56.9) 

Mercer St & Fifth Ave N F (104.7) F (98.4) E (62.8) F (96.8) 

Roy St & Queen Anne Ave N C (20.7) B (16.5) D (43.8) F (88.1) 

Roy St & First Ave N A (5.7) B (10.7) B (10.6) D (54.2) 

Roy St &Fifth Ave N E (74.1) E (70.6) C (28.5) C (25.7) 
 

AM Peak Hour Analysis 

Under the AM peak hour 2030 No Build condition, most intersections are forecasted to experience a LOS 
of C or better except for three intersections where the LOS would be D or worse: West Mercer Place and 
Elliott Avenue (LOS F), Mercer Street and Fifth Avenue North (LOS F), and Roy Street and Fifth 
Avenue North (LOS E). 

In comparison to the AM 2030 No Build condition, the AM 2030 Build condition had four intersections 
with a LOS of D or worse: West Mercer Place and Elliott Avenue (LOS F), Mercer Street and Queen 
Anne Avenue North (LOS F), Mercer Street and Fifth Avenue North (LOS E), and Roy Street and Queen 
Anne Avenue North (LOS D).   

In both the 2030 AM No Build and Build scenarios, the intersection of West Mercer Place and Elliott 
Avenue has an LOS of F due to the high volume of southbound left-turning vehicles and the new 
development on the west side of the intersection.  The other two intersections with LOS D or worse in the 
No Build condition both improve in the Build condition.  The LOS at Mercer Street and Fifth Avenue 
North improves from LOS F to E.  Similarly, the LOS at the Roy Street and Fifth Avenue North improves 
from LOS E to C.  In both cases, these intersection benefit from the extension of two-way operations on 
Mercer and Roy Streets and the redirection of traffic. 

Two intersections experience a degradation of signal operations in the Build condition compared to No 
Build condition: Queen Anne Avenue North and Mercer Street, and Queen Anne Avenue North and Roy 
Street.  At Queen Anne Avenue North and Mercer Street, the LOS degrades from LOS C to F.   The 
increase in delay can be attributed to the increase in westbound vehicles (particularly the increase in 
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westbound left-turning vehicles) and the additional signal phases needed for 2-way operation.  At Queen 
Anne Avenue North and Roy Street, the LOS degrades from LOS C to D.   This LOS degrades due to the 
additional 2-way volumes on Roy Street and Queen Anne Avenue, and the additional signal phases 
needed for 2-way operations. 

PM Peak Hour Analysis 

Under the PM peak hour 2030 No Build condition, most intersections are forecasted to experience a LOS 
of C or better except for three intersections where the LOS would be D or worse: West Mercer Place and 
Elliott Avenue (LOS F), Mercer Street and Fifth Avenue North (LOS F), and Roy Street and Fifth 
Avenue North (LOS E). 

In comparison to the PM 2030 No Build condition, the PM 2030 Build condition had six intersections 
which are forecasted to operate with an LOS of D or worse: West Mercer Place and Elliott Avenue (LOS 
F), Mercer Street and First Avenue West (LOS E), Mercer Street and Queen Anne Avenue North (LOS 
E), Mercer Street and Fifth Avenue North (LOS F), Roy Street and Queen Anne Avenue North (LOS F), 
and Roy Street and First Avenue North (LOS D).   

In both scenarios, the 2030 PM No Build and Build, the intersection of West Mercer Place and Elliott 
Avenue is forecast to have an LOS of F due to the high volume of southbound left-turning vehicles and 
the new development on the west side of the intersection.  Also in both scenarios, Mercer Street and Fifth 
Avenue North are projected to operate at an LOS F due to high volume of traffic and turning movements. 

The Queen Anne Avenue North intersections at Mercer and Roy Streets experience high average delay in 
the PM peak hour similar to those in the AM 2030 Build condition.  The poor LOS at these two 
intersections result from 2-way operations, higher volumes, and the additional signal phases needed for 
the left turn movements.  

The intersection of Roy Street and First Avenue North operates at LOS D with the proposed project.  The 
degradation in LOS from LOS B to D is a consequence of the additional volumes, new signal phasing and 
the conversions of Roy Street and First Avenue North to two-way operations.   At West Mercer Street and 
First Avenue West, the LOS degrades from LOS C to E.  The main contributors to congestion at this 
intersection are higher volumes on Mercer Street (particularly westbound in the PM peak) and operation 
of the signal with permissive left turns from shared through lanes. 
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Exhibit 5-13: 2030 No Build Traffic Operations (AM) 
 

Exhibit 5-14: 2030 No Build Traffic Operations (PM) 
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Exhibit 5-15: 2030 Build Traffic Operations (AM) 
 

 
Exhibit 5-16: 2030 Build Traffic Operations (PM) 
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Build Alternative Options 

There are additional improvements to the Build Alternative that may be constructed in conjunction with 
the Build Alternative.  These include:  Exclusive Pedestrian Signal Phases, Fifth Avenue North Bike Lane 
and the West Mercer Place Dual Lane.  The analysis of these options is described in this section. 

Exclusive Pedestrian Signal Phase Options Analysis 

At four intersections in the corridor near high-activity land uses, exclusive pedestrian signal phases have 
been proposed.  Under this option, a special signal phasing and related design treatments would allow an 
all-way pedestrian walk phase (including diagonal pedestrian movements).  The intersections in the study 
corridor where these pedestrian treatments are proposed are at Roy Street/ Queen Anne Avenue North, 
Mercer Street/ Second Avenue North, Mercer Street/ Third Avenue North, and Mercer Street/ Fourth 
Avenue North (existing 2010 pedestrian volumes are shown in Table 4-5).   

Adding a special pedestrian only signal phase can add delay to vehicular modes and degrade the 
intersection level of service.  An operational analysis of each proposed pedestrian signal phase was 
performed under the 2030 Build conditions using Synchro.  Table 5-3 compares the LOS and average 
signalized intersection delay for 2030 AM and PM peak hour conditions with and without the exclusive 
pedestrian signal phase under the Build conditions.   

Table 5-3: Pedestrian Scramble Phase Traffic Operations Analysis 

Intersection LOS (Delay in seconds) with Project Improvements 

Intersection 

2030 AM  

Without Pedestrian 

Scramble Phase 

2030 AM  

With Pedestrian 

Scramble Phase 

2030 PM  

Without Pedestrian  

Scramble Phase 

2030 PM  

With Pedestrian 

Scramble Phase 

Roy St & Queen Anne Ave N D (43.8) F (91.1) F (88.1) F (161.5) 

Mercer St & Second Ave N A (4.3) A (9.5) A (2.3) A (7.7) 

Mercer St & Third Ave N A (2.5) B (15.7) B (11.0) D (37.9) 

Mercer St & Fourth Ave N A (9.0) C (21.9) B (17.6) F (116.9) 

 

The average signalized intersection delay increases with the addition of a pedestrian scramble phase for 
each intersection in both the AM and PM peak periods.  Mercer Street and Second Avenue North is the 
only intersection where the LOS remained the same.  All other intersections, particularly in the PM peak 
period, see a significant increase in average signalized intersection delay.  For example, the LOS at 
Mercer Street and Fourth Avenue North decreased from LOS B without the pedestrian scramble to LOS F 
with its implementation. 
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Fifth Avenue North Bike Lane Option Analysis 

As an additional option to the Build Alternative, a bicycle lane has been proposed on Fifth Avenue North 
that would be created by restriping the existing street cross-section.  In order to accommodate the bike 
lane, one of the vehicle travel lanes on Fifth Avenue North would be reduced by one.  In the 2030 Build 
baseline condition; there are two southbound lanes on Fifth Avenue, expanding to three lanes at Mercer 
Street, including a left-turn pocket approaching the intersection, and three receiving lanes.  Northbound 
on Fifth Avenue North, there are four lanes approaching Mercer Street, including a right-turn lane and a 
left-turn pocket, which reduces to two receiving lanes and reduces again north of Roy Street to one lane.  
Since there is more northbound traffic then southbound traffic, the option being considered is to remove 
one of the southbound lanes to provide enough cross-section to create the bike lane.    Based on this new 
lane configuration, an operational analysis was performed for the intersections of Mercer Street and Fifth 
Avenue North, and Roy Street and Fifth Avenue North.  The results are shown in Table 5-4. 

Table 5-4: Fifth Avenue North Bike Lane Traffic Operations Analysis with Proposed Project 

Intersection LOS (Delay in seconds) 

Intersection 
2030 AM  

Without Bike Lane 

2030 AM  

With Bike Lane 

2030 PM  

Without Bike Lane 

2030 PM  

With Bike Lane 

Roy St & Fifth Ave N C (28.5) C (28.5) C (25.7) C (25.7) 

Mercer St & Fifth Ave N E (62.8) E (63.7) F (96.8) F (115.4) 

Southbound Approach LOS (Delay in seconds) 

Intersection 
2030 AM 

Without Bike Lane 

2030 AM 

With Bike Lane 

2030 PM 

Without Bike Lane 

2030 PM 

With Bike Lane 

Roy St & Fifth Ave N C (25.6) C (27.1) B (15.8) B (17.5) 

Mercer St & Fifth Ave N D (35.0) D (42.5) D (41.5) F (113.8) 
* Note: Analysis assumes the conversion of one southbound auto lane to a bike lane 

Table 5-4 shows the average signalized intersection delay with and without the bike lane configuration 
under 2030 AM and PM peak hour conditions, first for the intersection as a whole and then specifically 
for the southbound approach.  The overall intersection delay is minimally affected by the removal of one 
southbound lane in the AM peak hour but adds almost 20 seconds of average delay in the PM peak hour.  
The biggest impact is seen at Mercer Street and Fifth Avenue North for the southbound approach in the 
PM peak where the signalized intersection delay increases from 41.5 seconds to 113.8 seconds, and the 
related LOS would change from LOS D to F.   
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West Mercer Place Dual Lane Option Analysis 
As an additional option to the Build Condition, additional roadway improvements may be constructed at 
the West Mercer Place and Elliott Avenue West intersection.  The additional roadway improvement 
options are: 
 

 Add a second eastbound lane to West Mercer Place, from Elliott Ave to Sixth Avenue West and 

 Providing more storage space for the southbound left turn pockets at the intersection of West 
Mercer Place and Elliott Avenue West.   

An analysis of these additional improvements was conducted for the 2030 AM peak hour period for two 
traffic conditions:  
 

 A typical weekday AM peak hour period, and 

 A typical weekday AM peak hour period with cruise ship generated traffic at Terminal 91.  

The microscopic traffic simulation software package VISSIM (version 5.3) was used to model the traffic 
benefits and impacts of the additional roadway improvements.  Measure of Effectiveness (MOE) such as 
travel time and delay were analyzed for passenger cars and double-trailer trucks.  

Findings 
For 2030 the AM peak hour traffic condition with five percent large trucks: 

1) Adding in a second eastbound lane to West Mercer Place provided a slightly better travel time 
(four-second reduction per vehicle) for double trailer trucks and no travel time advantage for cars 
that travel eastbound on West Mercer Place.  

2) Extending the southbound left turn pocket from 250 feet to 350 feet would improve the storage 
space for the left-turning vehicles.  It would reduce the average delay for the southbound left-
turning double trailer trucks by eight seconds and increase the southbound through traffic 
throughput by 110 vehicles in the AM peak hour.  

3) The combined improvements would reduce the delay for southbound left-turning double trailer 
trucks by 12 seconds per vehicle. 

4) With cruise ship traffic the delay at the intersection of West Mercer Place and Elliott Avenue 
West would worsen for all modes and the benefits from the proposed roadway improvements 
would be similar in magnitude to the level of benefits measured without the cruise ship traffic. 

Existing Intersection Conditions 
The existing conditions at the Elliott Avenue/West Mercer Place intersection are shown below.  
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Exhibit 5-17: Map of Elliott Avenue/West Mercer Place Intersection 
 
West Mercer Place is sited on a slope, with eastbound traffic going uphill from Elliott Avenue West to 
West Mercer Street. The grade starts at 5.6 percent at the western end and increases to 6.3 percent about a 
block east of the intersection, finally reaching a maximum grade of 8.2 percent before it reaches the top of 
the hill at the eastern end of the street segment.  The street is currently a two-way street with one lane in 
each direction.  On the east leg of the Elliott Avenue/West Mercer Place intersection, there are two 
eastbound receiving lanes that receive traffic from the two southbound left turn lanes that merge into one 
lane about 225 feet east of the intersection.  
 
At the intersection of West Mercer Place and Elliott Avenue West, weekday traffic currently peaks in the 
southbound approach in the AM peak period and in the northbound approach in the PM peak period.  The 
southbound left-turning vehicular traffic from Elliott Avenue West onto to West Mercer Place (headed 
towards West Mercer Street) is comprised of passenger cars, Metro buses, school buses, and different 
types of trucks such as pick-up trucks, delivery trucks, utility trucks, semi-trailer and double-trailer trucks. 
Vehicle classification data collected on West Mercer Place east of Elliott Avenue West from 6 AM until 6 
PM on September 15th, 2010 shows the percentage of trucks on West Mercer Place varies throughout the 
day from one percent to a maximum of six percent with the large majority of trucks are single unit trucks. 
In the morning peak period, the truck percentage is at a maximum of four percent with less than one third 
of the trucks are trailer trucks. 
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Source:  Truck Classification Survey, September 15, 2010  
Exhibit 5-18: Truck Percentages and Volumes on West Mercer Place, East of Elliott Avenue West 
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Transit signal priority has been implemented at this intersection for southbound left-turning buses.  The 
2010 existing condition results show that the southbound left-turning traffic at this intersection 
experiences an average delay of 74 seconds in the AM peak hour, which corresponds to LOS E.  
 
Traffic operations at this intersection were observed for an AM peak hour and a midday off-peak period. 
Field observations revealed: 
 

 Under the 2010 existing roadway conditions an overwhelming majority of the southbound left-
turning heavy vehicles were in the far right left turn lane before proceeding through the 
intersection.  

 Most of the southbound left-turning vehicles managed to operationally merge into a single 
column of traffic before the two lanes physically merge into one without having to stop to wait 
for a gap, although a few vehicles were observed to stop and wait for a gap.  

West Mercer Place 2030 AM Peak Hour Traffic Operations  
The 2030 forecasts show that the southbound left turn traffic is projected to grow to 600 vehicles during 
the AM peak hour which is a 61 percent increase compared to the 2010 existing AM peak hour volume of 
372.  In order to accommodate the additional volume, several additional roadway improvements were 
evaluated.  These proposed roadway improvements included extending the second eastbound lane on 
West Mercer Place (which is referred to as the dual-lane option) and extending the southbound double 
left-turn pocket on Elliott Avenue West.  These two changes were analyzed separately to evaluate their 
independent operational impact, and together to evaluate the combined effect.  
 
In this analysis, the southbound left turn traffic on Elliott Avenue West is assumed to include five percent 
large trucks that are comprised of semi-trailer and double-trailer trucks (per FHWA definitions).  These 
types of trucks have more difficulty than single unit or pick-up trucks when climbing up a hill at a grade 
of five percent or higher.  This assumption represents the assumed large truck percentage in 2030 AM 
peak hour condition. 
 

Dual-Lane West Mercer Place Analysis 

The benefit of the dual-lane option on eastbound West Mercer Place was analyzed for the AM peak hour.  
This is the time of day when traffic volumes from southbound Elliott Avenue West are highest.  Using the 
VISSIM software, scenarios with and without the dual-lane option were evaluated for the AM peak hour.  
Simulated travel times along the eastbound West Mercer Place are summarized for both the existing 
condition and the proposed dual-lane option.  The results show that extending the second existing 
eastbound lane is projected to provide the double-trailer trucks with a travel time saving of 4 seconds per 
vehicle, but provide little, if any, travel time savings for passenger cars making the same movement.  
 
Table 5-5: 2030 AM Peak-Hour Travel Times for Eastbound West Mercer Place 

2030 AM Peak Hour Travel Time (seconds)  

Scenarios Double Trailer Trucks Cars 

Existing Intersection Configuration 58.5 36.8 

Dual-Lane Option 54.6 36.6 
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Extended Southbound Left-Turn Storage Analysis 

Another roadway improvement considered is the extension of the southbound left-turn storage pocket on 
Elliott Avenue West.  Different lengths of the left turn storage pockets including 300, 350 and 400 feet 
were modeled in VISSIM to determine the length needed to provide adequate storage space for the left-
turning vehicles during the forecasted 2030 AM peak hour. The simulated traffic operations demonstrated 
that 350 feet provides the minimum adequate storage space for the left-turning vehicles during the 2030 
AM peak hour.  This value was further validated with a manual calculation to determine the minimum 
required storage length to meet future demand with factors such as passenger car equivalence of heavy 
vehicles (trucks and buses), signal cycle length, truck percentage, and number of buses during the AM 
peak hour.  
 
Simulated delays for the southbound left-turn movements are summarized below for the existing storage 
length (225 feet) and the proposed storage length (350 feet) for the southbound left-turn movement.  The 
results are summarized for the extended dual-lane condition and with the existing condition.  The results 
show that an extension of the left-turn pocket length provides delay reduction for all vehicular traffic.  
Larger, double-trailer trucks are forecasted to have the bigger delay reductions than autos.   
 
Table 5-6: 2030 AM Peak Hour Delays for Southbound Left Turn Movements 

2030 AM Peak Hour Delays (seconds) 

Double Trailer Trucks Cars 

 Scenarios 
225’ Storage 

Length 
350’ Storage 

Length 
225’ Storage 

Length 
350’ Storage 

Length 

Existing Intersection 61.7 54.1 60.6 54.6 

Dual-Lane Option 56.9 45.3 60.1 45.0 
 
Simulated delays and throughputs for the southbound through movements on Elliott Avenue are 
summarized below.  The results show that the extension of the left-turn pockets reduced the southbound 
through delay and increased the southbound throughput by 110 vehicles.   
 
Table 5-7: 2030 AM Peak Hour Delays and Throughputs for Southbound Through Movements 

2030 AM Peak Hour Delays and Throughputs for Cars  

 Scenarios 225’ Storage Length 350’ Storage Length 

Delay (seconds) Throughput 
Delay 

(seconds) Throughput 

Existing Intersection 12.7 1562 9.0 1670 

Dual-Lane Option 12.4 1568 8.5 1674 
 

2030 AM Peak Hour Traffic Operations with Cruise Ship Traffic 
The typical week day AM peak hour traffic volumes at the intersection of West Mercer Place and Elliott 
Avenue West can vary with the arrival of cruise ships at the Port of Seattle’s Terminal 91.   A traffic 
study conducted for the Port of Seattle in September 2010 (Heffron 2010) showed increases in AM peak 
volumes at the intersection of West Mercer Place and Elliott Avenue West with cruise ships at the 
Terminal 91 facility.   In the Heffron study, the southbound left turn volume increased by 25, the 
southbound through volume increased by 140, the northbound through volume increased by 163, and 
eastbound right turn volume increased by 28 vehicles.  
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The impacts of the dual-lane West Mercer Place and the extended southbound left-turn storage pockets 
were modeled by adding in the additional cruise ship generated traffic to the 2030 AM peak hour 
volumes.  The modeled travel times and delays are summarized below.   With cruise ship traffic the delay 
at the intersection of West Mercer Place and Elliott Avenue West worsens for all modes and the benefits 
from the proposed roadway improvements are similar in magnitude to the level of benefits measured 
without the cruise ship traffic. 

 

Table 5-8: 2030 AM Peak-Hour Travel Times for Eastbound West Mercer Place (with Cruise Traffic) 
2030 AM Peak Hour Travel Time (seconds)  

Scenarios Double Trailer Trucks Cars 

Existing Intersection 62.0 37.6 

Dual-Lane Option 56.0 36.9 
 
Table 5-9: 2030 AM Peak Hour Delays for Southbound Left Turn Movements (with Cruise Traffic) 

2030 AM Peak Hour Delays (seconds) 

Double Trailer Trucks Cars 

 Scenarios 
225’ Storage 

Length 
350’ Storage 

Length 
225’ Storage 

Length 
350’ Storage 

Length 

Existing Intersection 68.0 54.1 62.8 56.3 

Dual-Lane Option 66.2 45.6 60.2 45.8 
 
Table 5-8: 2030 AM Peak Hour Delays and Throughputs for Southbound Through Movements (with 
Cruise Traffic) 

2030 AM Peak Hour Delays and Throughputs for Cars  

 Scenarios 225’ Storage Length 350’ Storage Length 

Delay (seconds) Throughput 
Delay 

(seconds) Throughput 

Existing Intersection 13.1 1510 9.3 1630 

Dual-Lane Option 13.0 1524 8.6 1646 
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CHAPTER 6 
Mitigation 

This chapter contains a discussion of  

Project Construction Impacts and Mitigation 

Signal Modification Requirements  
Existing traffic signals and pedestrian crossing signals will be modified to accommodate two-way traffic 
operation on Mercer Street and Roy Street and to improve safety for auto traffic and pedestrians.  The 
locations requiring modified traffic signals and pedestrian crossing signals include: 
 
1. Mercer Street and Queen Anne Avenue North 
2. Mercer Street and First Avenue North 
3. Mercer Street and Second Avenue North 
4. Mercer Street and Third Avenue North 
5. Mercer Street and Fourth Avenue North 
6. Mercer Street and Fifth Avenue North 
7. Roy Street and Queen Anne Avenue North 
8. Roy Street and First Avenue North 
9. Roy Street and Third Avenue North 
10. Roy Street and Fourth Avenue North 
11. Roy Street and Fifth Avenue North 
 
Work at these traffic signals will consist mostly of changing signal cabinets, installing signal mast arm 
poles, installing conduit, hanging and moving signal displays, installing new wiring, and installing vehicle 
and pedestrian detectors.  Most of this work will be conducted off road with lane closures only needed for 
equipment or material delivery.  Crossings and walkways around all construction will be maintained.    
 
The project generally is expected to require a minimum amount of disruptions during construction, as 
there is not a large quantity of earth-moving required to implement this project.   The primary 
requirements will involve traffic control and signage modifications. 
 
During construction, the City will employ a variety of strategies and construction methods to avoid or 
minimize impacts to motorized and non-motorized traffic and to Metro Transit service and facilities 
during construction of the Project. 
 

General Contractor/Construction Manager Procurement 
and Scheduling 
The City intends to use the General Contractor/Construction Manager (GC/CM) alternative public works 
procurement method to procure construction of the Mercer West project.  GC/CM procurement allows 
selection of a contractor early in the design of the project, based on qualifications and proposed project 
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approach.  The selection will be informed by the GC/CM’s demonstrated ability to address complex 
construction coordination and scheduling challenges, such as those presented by the need to coordinate 
construction with Metro Transit service and facilities in ways that avoid or minimize impacts to that 
service.  The GC/CM provides preconstruction services, including early development of construction 
scheduling, staging, and methods in consultation with project stakeholders.  The GC/CM will work with 
the City to develop a schedule that will successfully coordinate with area retailers, Seattle Center and area 
residents; Seattle Center events and other neighborhood events, festivals, and parades; and with major 
projects, including construction of the North SR 99 Tunnel Portal or Mercer Street Underpass 
construction.  Work will be scheduled around special events at the Seattle Center or other regional events 
creating significant vehicle or pedestrian activity.   
 

Work Zone Planning and Duration 
Most of the construction on this project will be constructing traffic signal modifications.  Signal work is 
relatively light construction performed during non-peak hours and normally taking no more than one lane 
closure at a time.  Minor sidewalk and curb construction will be performed at spot locations with the same 
care of the signal work with demolition and new construction in quick sequence.  Minor parking 
restrictions may be necessary for short durations. 
 
Following Seattle’s Traffic Control Manual for In-Street Work and the Manual on Uniform Traffic 
Control Devices (MUTCD) the construction will meet safety standards and pre-analysis of traffic 
volumes will assure the general public will not experience excessive delays.  All lanes will remain open 
during peak hours and hours of no construction activity.  Also, special attention will be paid to off-street 
work to assure pedestrians will have clear and safe passage through the construction work.  All hazards to 
non-motorized traffic will be removed or blocked from public access when work sites are unattended.  All 
driveways, garages and local access will remain open.   
 
When two-way traffic is initiated, redundant oversized flagged warning signs will be utilized in an effort 
to gain motorists attention and compliance.  Over signing will remain in effect until motorists adjust to 
the new traffic patterns.  Non controlled pedestrian crossings will also have warnings for pedestrians to 
look both ways before crossing.  New signal displays or traffic signs will remain covered until opening of 
two way traffic.  Pavement marking removal and installation will occur immediately before changeover to 
two-way systems. 
 

King County Metro Trolley Wires 
Five of the eleven traffic signals on this project have King County Metro trolley bus routes leading 
through their respective intersections.  The trolley wiring may remain in place during construction and 
while serving the new lane assignments.  However, the lines may need to be de-energized for short 
periods of time while signal workers work near the lines to make traffic signal modifications. 
Other construction activities, such as utility connections, platform construction, and installation of 
overhead poles are limited to small work areas that limit impacts to traffic and transit operations.  Some 
utility installations to replace conflicting utilities may be completed in advance of traffic signal 
construction, and these utility projects will be coordinated with Metro according to standard procedures 
for utility work. 
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Electrical Clearances - Construction Equipment, Night/Weekend 
Work, Motoring 
The trolley bus network presents unique construction coordination requirements, as clearances from the 
energized trolley bus contact wires must be maintained for safety.  The excavation equipment used for 
roadway pavement demolition and removal may require adjustment or de-energization of the overhead 
wires to achieve the required clearances.  The requirement can be addressed by using alternative 
construction equipment and methods where feasible; by completing the conflicting activities on night or 
weekend shifts that allow for temporary replacement of trolley bus service with diesel bus service on 
affected crossing routes; or by arranging for “motoring” the trolley buses through the work zone (de-
wiring, pushing or coasting the vehicle through the zone, and re-wiring).  On some routes, temporary 
routing changes may be feasible.  The City and GC/CM will coordinate with Metro Transit to select the 
most appropriate method for each construction location. 
 

Operating Clearances - Trolley Wire Adjustments, Motoring, 
Dieselization 
 
To provide operating clearances for Metro Transit to operate through work zones, temporary traffic 
control measures will delineate a travel lane, typically 11 feet wide, adjacent to the work zone.  When the 
work zone occupies the lane normally traveled by a trolley bus, the trolley poles typically allow the bus to 
be as much as nine feet from the center line of the trolley wires.  When the location of the work zone 
exceeds the reach of the trolley poles, options include temporary adjustment of trolley wire locations; 
“motoring” through the work zone as described above; and temporary replacement of trolley bus service 
with diesel bus service on affected crossing routes during night or weekend work shifts.  On some routes, 
temporary routing changes may be feasible.  The City and GC/CM will coordinate with Metro Transit to 
select the most appropriate method for each construction location. 
 

King County Metro Passenger Stops - Temporary 
Relocations, Temporary Closures 
When the construction zone conflicts with access to a Metro Transit passenger stop, a temporary stop may 
be provided in nearby curb space, or the stop may be temporarily closed.  The City and GC/CM will 
coordinate with King County Metro Transit to select the most appropriate method for each construction 
location. 
 
 

Project Mitigation 

Many intersections are projected to remain at the same level of service or improve their level of service as 
a result of implementing the project.  A few intersections are projected to operate at a degraded level of 
service as a result of the introduction of two-way operations.  A summary of potential mitigation is 
provided below: 
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Queen Anne Avenue North/Mercer Street.  This intersection is proposed to be modified to allow 
two-way traffic on Mercer Street and Queen Anne Avenue.  As a result of the two-way operational 
changes, the intersection signal timing and phasing must be significantly modified.  The LOS is 
forecasted to degrade from LOS C to F in 2030 in the AM peak hour, and from LOS B to E in 2030 
PM peak hour.    Potential mitigating measures include: 
 

 Maintain Queen Anne Avenue North as one-way southbound between Roy Street and 
Mercer Street. 

 Restrict left turn movements. 
 

Queen Anne Avenue and Roy Street.  This intersection is also proposed to be modified to allow 
several additional movements and two-way operations.  As a result, the intersection signal timing and 
phasing must be significantly modified.  The LOS is forecasted to degrade from LOS A to D in 2030 
in the AM peak hour, and from LOS B to F in 2030 PM peak hour.    Potential mitigating measures 
include: 
 

 Maintain Queen Anne Avenue North as one-way southbound between Roy Street and 
Mercer Street. 

 Restrict left turn movements. 
 Provide a 2-lane roundabout. 

 
First Avenue West and West Mercer Street.  This intersection is projected to have additional traffic 
volume in the 2030 PM peak on West Mercer Street as a result of two-way operations on Mercer 
Street east of Queen Anne Avenue.  The LOS is forecasted to degrade from LOS C to E in 2030 PM 
peak hour.    Potential mitigating measures include: 
 

 Provide left turn pockets on Queen Anne Avenue. 
 Restrict left turn movements. 
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Mercer West Underpass 

Stormwater Interim Technical 
Memorandum 

This memorandum is to serve as an amendment to the Mercer Corridor Project – West Phase Draft 
Stormwater Technical memorandum (October 2011) that accompanied the 60-percent design submittal.  
There are two issues that were identified at the 60-percent design level that remain unresolved at this 
time: 

 Mercer Street Combined Sewer Capacity Analysis 

 Dexter Area Basin Code Adjustment 

 In addition to the unresolved issues, the Mercer West Underpass project now includes the Two-Way 
Conversion project. 

This addendum summarizes the design changes since the previous submittal and outstanding issues 
and steps that are being taken to reach a resolution. A final report will be submitted with the 100-percent 
submittal. 

1.  Design Update 
Significant changes to the storm drainage design since October 2011 include the following: 

 Added Two-way Conversion Project 

 Mercer Underpass Compensatory Areas 

 Shared Detention Facility with WSDOT North Access Team 

 Revised Inlet Spacing Criteria 

 Inclusion of Subsurface Drainage Systems 
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1.1 TWO-WAY CONVERSION 
A brief description of the Two-way conversion project is included: existing conditions, project 
improvements, basin delineation, design criteria and standards, and conveyance system design and 
analysis. See Figure 1-1 for location of the project site. 

The Two-Way Conversion project converts the existing one-way streets of Mercer Street and Roy Street to 
accommodate two-way traffic and bicycle lanes on Roy Street.  The project limits for the Two-Way 
Conversion project include Mercer Street and Roy Street from the Mercer Underpass limits at Fourth 
Avenue North to Fifth Avenue West.  The project is in an urban area, with existing land cover, comprised 
of pavement with areas of landscaping.  The grades for the Two-Way Conversion are divided at First 
Avenue North where the project slopes east towards Elliott Bay and west towards Lake Union.  Similar to 
the Mercer Underpass project, the soils consist of over-consolidated glacial till with fill material above.  
The majority of the proposed improvements include channelization and signalization and some minor 
paving for traffic and pedestrian signals, and curb-ramp replacements.  

Figure 1-1:  Mercer West Project Area Map 
 

The majority of the Two-Way Conversion project is part of the combined sewer basin identified for the 
Mercer Underpass project.  The area of the Two-Way Conversion project that is west of Queen Anne 
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Avenue is part of a separate basin that discharges to West Point Treatment plant via the 102-inch King 
County Metro Trunk Sewer along Elliott Way and 15th Avenue West. 

The design standards and criteria for the Mercer Underpass project stated in the Stormwater Technical 
Memorandum at 60-percent design apply to the Two-Way Conversion project.  The storm drainage 
improvements for the Two-Way Conversion project consist of improving existing drainage structures as 
necessary. 

 

1.2  MERCER WEST COMPENSATORY AREAS 
The areas for the project that use compensatory flow control to meet detention requirements have 
increased from the 60-percent Stormwater Technical Memorandum.  The compensatory areas for the 
Underpass project have increased due to added design and the addition of the Two-Way Conversion 
project.  The additional areas include work on Fifth Avenue North, Roy Street, and Dexter Avenue North.  
See Figure 1-2 for a map of areas that use compensatory flow control.  

 
Figure 1-2:  Proposed Basin Balance Map 
 

The Two-Way Conversion project is not shown since it only contributes a small area to the total 
compensatory flow control areas.  The total area for both the Two-Way Conversion project and the Mercer 
West project is 3.46 acres.  See Table 1-1 for a breakout of these areas. 
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Table 1-1:  Proposed Compensatory Flow Control Areas 

Location of Additional Work Area 
(ft2) 

Area 
(acres) 

Fifth Avenue North 43,370 1.00 

Sixth Avenue North 4,540 0.10 

Dexter Avenue North 39,531 0.91 

Roy Street 8,142 0.19 

Thomas Street 19,403 0.45 

Taylor Avenue North 24,867 0.57 

Two-Way Conversion 10,575 0.24 

Total Area 150,608 3.46 

 

The Washington Department of Transportation (WSDOT) Alaska Way Viaduct and Seawall Replacement 
Program (AWV) North Access Connection suite of projects team has agreed to a shared detention facility 
that will be designed and constructed with the WSDOT AWV project. 

The AWV project is proposing a large detention tank on Aurora Avenue North/SR-99 to meet project flow 
control requirements.  The areas adjacent to SR 99/Aurora Avenue North that are outside the AWV 
project limits will be routed to the new detention tank for compensatory flow control for the AWV and 
Mercer West projects.  See Appendix A for a map of these areas. 

The AWV team has 1.85 acres of available compensatory area that can be utilized by the Mercer West 
project. The detention pipe located at Fifth Avenue North was removed from the Mercer West 90-percent 
design with the agreement from the WSDOT AWV team to provide detention for the Mercer West 
compensatory areas.  If the remaining compensatory area (1.61 acres) for the Mercer West cannot be 
addressed by the AWV project, additional areas on Roy Street and SR 99 will need to be routed to the 
Mercer West detention tank on SR 99. 

A memorandum of agreement needs to be written between the two projects to make the shared 
detention facility finalized. 
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1.3  INLET SPACING ANALYSIS 
There are three design updates for the inlet spacing analysis from the 60-percent submittal:  

 Revised Criteria for Allowable Flow Spread on Mercer Street 

 Flow Bypass at the Intersection of Mercer Street and Fifth Avenue North 

 Allowable Flow Spread on SR 99 

The inlet spacing criteria for Mercer Street as described in the 60-percent Stormwater Technical 
Memorandum has been revised per direction provided by SDOT.  The number of catch basins and inlets 
on Mercer Street exceeded the typical spacing for streets in the City of Seattle.  The allowable flow 
spread was revised from 6’-0” to 6’-6” which reduced the number of inlets and catch basins by 
approximately 30 percent.  The inlet spacing analysis meets the revised criteria of six feet and six inches 
for Mercer Street and has enough capacity at the sag with the reduced number of inlets and catch 
basins. See Appendix B for the memo from SDOT that stipulates the design criteria and inlet spacing 
analysis spreadsheets. 

The assumption for bypass flows at the intersection of Mercer Street and Fifth Avenue North has been 
revised since the 60-percent design level.  The last inlet on the north and south side of Mercer Street 
before the intersection will bypass flows towards inlets on Fifth Avenue North instead of across the 
intersection. 

The inlet spacing analysis for SR 99 including the new bridge has been revised to meet the WSDOT 
Hydraulics Manual guidelines for a Principal Arterial road classification.  To meet the requirements for 
allowable flow spread on SR 99 the number of inlets and catch basins was increased.  The number of 
inlets on SR 99 increased from four inlets each on the northbound and southbound directions to 13 
northbound and 11 southbound.  The allowable flow spreads for the northbound and southbound lanes 
are both three feet.  See Table 1-2 for a summary of allowable flow spread on SR 99.  Refer to Appendix 
B for inlet spacing analysis spreadsheet. 
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Table 1-2:  SR 99 Allowable Flow Spread 

Interstate, Principal and Minor Arterial, or Divided Northbound Southbound 

Lane Width at Flow Line 11 feet 13 feet 

Shoulder 2 feet 1 feet* 

Allowable Design Spread 
(2 feet plus shoulder) 3 feet** 2 feet** 

Design Spread Used 3 feet 3 feet 

Remaining Lane Width 3 feet 3 feet 

*   A shoulder width of 1 feet is used since the lane width exceeds the SDOT Standard 12 feet curb lane 
**Minimum remaining lane width is 10 feet (Per WSDOT Hydraulics Manual) 

 
1 .4  SUBSURFACE DRAINAGE SYSTEMS 
The subsurface drainage system refers to the networks of perforated or slotted underdrain pipes with the 
purpose to drain groundwater that collects beneath the roadway.  This is a separate drainage system 
from the storm drain conveyance systems which provide underground conveyance of surface runoff. 

There are three separate subsurface drainage systems proposed for the Mercer Corridor Project – West 
Phase: 

 An underdrain system located adjacent to the Silva Cell installations running parallel to the 
roadway 

 An underdrain system located at the roadway sag orientated perpendicular to the roadway 

 Subsurface drainage for the vine planter along the Mercer Street north wall 

In addition to the subsurface drains within the roadway section, there are also wall drains for the north 
and south walls, north and south bridge piers, and bridge approach retaining walls.  The purpose of 
these drains is to relieve the hydrostatic pressures that would build up behind the retaining walls if 
groundwater was allowed to collect there.  

These subsurface drainage systems will resolve potential subsurface drainage issues as explained 
below.  While the groundwater table is not present within the project elevations, the project Geotechnical 
Engineer has identified the potential for groundwater migrating from upland areas through utility 
trenches.  The Mercer Street sag is the lowest point within a large area at the base of Queen Anne hill 
and would become the point of concentration of these migrating flows.  If left unaddressed, water would 
build up in the voids beneath the pavement.  Freeze-thaw conditions would compromise the base course 
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and pavement.  With no natural drainage outlet, water would continue to pond up to higher elevations.  
The only relief would be to seep through the pavement joints and travel to the inlets as surface runoff. 

The first subsurface drain system is to provide subsurface drainage for both the roadway and the silva 
cells.  The project Geotechnical Engineer recommended installation of impervious dams or diaphragms 
within utility trenches to help prevent subsurface flows from reaching the roadway sag.  The concept is 
that the subsurface flows within the trenches would backup at the dams and overflow to the subsurface 
drains located adjacent to the Silva Cells.  

The subsurface drain system located at the sag provides subsurface drainage for the roadway to prevent 
groundwater from accumulating.  This is a safety measure in addition to the subsurface drains that are 
parallel to the roadway.  

The third subsurface drain system for the new vine planter on the north wall along Mercer Street provides 
drainage during the first one to two years when irrigation is required.  The existing wall footing is directly 
below the vine planter which doesn’t allow for infiltration. 

The wall drains are a separate subsurface drainage system that are required for new and existing walls 
and bridge piers.  There is an existing system for the north wall that will remain in place and a new 
system for the south wall.  In addition, there will be new bridge pier underdrains and approach retaining 
wall underdrains.  These systems will remain separate from the other subsurface drain systems 
mentioned previously. 

The most common problem for subsurface drains is tree roots damaging the pipe.  The proposed location 
of the roadway subsurface drains is at the back of the silva cells, approximately seven and one half feet 
from the proposed center of tree to center of pipe. See Figure 1-3 for Silva Cell Section.  
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Figure 1-3: Silva Cell Section 
 
The risk of tree roots damaging the pipes is reduced with the proposed location but not eliminated.  If the 
subsurface drain system were to serve the roadway only, it could be located within the roadway section. 

The subsurface drain systems will include maintenance clean-outs with a maximum spacing of a 100 
feet and a catch basin at the end of the system before discharging to the SPU owned and maintained 
system.   
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2  Issues Pending Resolution 
The two remaining design issues that could have an impact on the scope of the project are described in 
the following sections. 

 

2.1  MERCER STREET COMBINED SEWER CAPACITY 
ANALYSIS 

The first issue is the question of the capacity of the existing combined sewer main in Mercer Street as 
described in Section 7.1 of the October Draft Memorandum. The initial analysis was based on a 
combination of continuous modeling for hydrology and a separate hydraulic grade-line analysis to 
determine the head losses in the system.  Seattle Public Utilities (SPU) requested an additional analysis 
that combines a dynamic hydrologic model with a hydraulic grade-line analysis for a more complex 
model. The additional analysis requested by SPU has been modeled over the past few weeks and the 
results are in the process in review. 

Pending the results of that work, it will be confirmed whether the existing system is above capacity.  If it is 
shown that there are indeed capacity issues, then it may mean the 18/21-inch combined sewer that 
runs behind the north wall along Mercer will need to be upsized.  There are constructability concerns with 
replacing the combined sewer between the existing buildings and the north wall along Mercer Street. 

 

2.2  DEXTER AREA BASIN CODE ADJUSTMENT 
The second design issue revolves around ongoing discussions with King County Wastewater Division and 
SPU regarding alternative code compliance for flow control.  Within the Dexter Basin area (of which the 
Mercer West Project is located), King County’s CSO system is required to come in to compliance with a 
single overflow per year by 2030.  The County has identified projects at the Seattle Center to work toward 
bringing this area into compliance, but those projects will only reduce overflow by 40 percent.  

King County’s modeling shows that the construction of a single detention facility with a capacity of 
130,000 gallons located downstream of these project limits would bring this service area into 100% 
compliance.  Between the three ongoing projects in this area (Mercer West, WSDOT North Access, and 
WSDOT North Surface Streets) a total of 435,000 gallons of detention will be constructed to meet the 
City of Seattle code requirements.   These facilities, however, will still not bring the area into compliance. 

Ongoing discussions between, SDOT, SPU, WSDOT and King County are investigating alternative options.  
The two most likely options are fee-in-lieu projects that would either include: 
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 A detention facility on the downstream end of the Dexter Basin to address 100 percent  of the 
overflows, or; 

 GSI projects on the Seattle Center Campus that would reduce the overflows by 40 percent. 

An agreement to move forward with either of these options must be made soon in order to support the 
Mercer West design and construction schedule. 
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Appendix A 
Shared Detention Facilities 

 
 Correspondence with WSDOT 

 Map of North Portal Access Areas 

 Compensatory Area Spreadsheet 
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Chris Cunningham

From: Clarke, David [ClarkDH@wsdot.wa.gov]
Sent: Tuesday, January 10, 2012 2:10 PM
To: Chris Cunningham; Monica Moravec; Susan Bartlett; Pat Sloan
Cc: Beadle, Steve; Wu, Steve
Subject: RE: compensatory area

The total compensatory area available is for the Mercer West project. The required compensatory area for the North 

Surface project is under the third column (Prior construction area). 

 

David Clarke 
Alaska Way Viaduct  
206-464-1223 

 

From: Chris Cunningham [mailto:Chris.Cunningham@kpff.com]  

Sent: Tuesday, January 10, 2012 2:07 PM 
To: Clarke, David; Monica Moravec; Susan Bartlett; Pat Sloan 

Cc: Beadle, Steve; Wu, Steve 
Subject: RE: compensatory area 

 

Hi David – Thank you for sending that over. Is the “Total Compensatory Area Available” for both projects or is that what 

is left for the Mercer West project?  

 

Thanks 

Chris 

 

From: Clarke, David [mailto:ClarkDH@wsdot.wa.gov]  

Sent: Tuesday, January 10, 2012 1:20 PM 

To: Monica Moravec; Susan Bartlett; Pat Sloan; Chris Cunningham 
Cc: Beadle, Steve; Wu, Steve 

Subject: FW: compensatory area 

 

Attached is the display showing the additional areas for use as compensation for other areas and also a spreadsheet 

showing the area calculations per block. 

 

David Clarke 
Alaska Way Viaduct  
206-464-1223 

 

From: Wu, Steve  

Sent: Tuesday, January 10, 2012 1:13 PM 

To: Clarke, David 
Subject: compensatory area 

 

 



 





 



Street Name Area (SF) Prior construction area (SF) Additional impacts for require conveyance  area (SF) Total compensatory area available (SF)
6th Ave between John ST and Denny Way 38,392 5,724 5,844 26,824

6th Ave between John ST and Thomas St 38,392 5,724 5,844 26,824

John St between 6thAve and Taylor Ave 15,342 2,784 288 12,270

John St between Aurora Ave and 6th Ave 13,973 2,544 288 11,141

Thomas St between 6th Ave and Taylor Ave 15,324 2,784 288 12,252

Thomas St between 6th Ave and Aurora Ave 14,653 2,664 288 11,701

Denney Way between 6th Ave and Aurora 11,260 288 10,972

Harrison between Taylor and 6th Ave 7,728

Harrison between Aurora Ave  and Dexter Ave 7,728

Taylor Ave between John St and Harrison St 10,224

Repaved alley 5,834

Total 147,336 53,738 13,128 80,470 *

1.85 (acre)

Note. 

Prior construction Area: concrete panel replacement for water line, panel width is 12'

6th Ave also accounted for water line lateral connections, assume a partial panel width of 4' , length 50'

John St & Thomas St panel replacement area assumes 12' X12' for  catch basin installation 

Additional impacts for required conveyance area: Concrete Panel replacement for new drainage pipe installation,panel width is 12'

Leteral drainage connections also accounted for. 

* The total compensatory are available has been reduce for prior construction work completed outside the project footprint. 
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Appendix B 
Inlet Spacing Analysis 
 

 Memorandum:  Allowable Flow Spread for Catch Basin and Inlet Spacing 
Calculations 

 Inlet Spacing Calculation Spreadsheets 

o Inlet Spacing Analysis – Mercer Street 

o Inlet Spacing Analysis – SR 99 

o Sag Analysis – Mercer Street 

o Sag Worksheet – Mercer Street (North Side) 

o Sag Worksheet – Mercer Street (South Side) 
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Peter Hahn, Director 

Seattle Municipal Tower, 700 5th Avenue, Suite 3800, PO Box 34996, Seattle, WA 98124-4996 
Tel: (206) 684-ROAD   Tel: (206) 684-5000   Fax: (206) 684-5180 

Web: www.seattle.gov/transportation 
An equal opportunity employer. Accommodations for people with disabilities provided on request. 

MEMORANDUM 

To:         From: 

Pat Sloan, PE         Corey Jurcak, PE  

____________________________________________________________________________ 

Company:      Date: 

KPFF Consulting Engineers       02/07/12 

____________________________________________________________________________ 

Subject:      Project: 

Allowable Flow Spread for Catch Basin and    Mercer Corridor Project West Phase 

Inlet Spacing Calculations 

 

 

The current City Standard for allowable surface water runoff flow spread on Arterial streets is 
one half of the curbside lane of traffic during the 10 year occurrence storm event.  For the 
Mercer Corridor Project West, the allowable flow spread calculates to be 6 feet measured from 
the face curb.  The Consultant’s initial catch basin and inlet spacing calculations yielded 
frequent spacing of catch basins and inlets that greatly exceeded the City’s historical standard 
of one catch basin or inlet structure at the downstream end of each block.   
 
SDOT requested the Consultant to look at increasing the allowable flow spread in the curbside 
lane to determine how that would affect the spacing of the drainage collection structures on the 
Mercer West Corridor Project.  The Consultant calculated that an additional allowable flow 
spread of 6 inches (6 foot, 6 inches total flow spread measured from the face of curb), yielded a 
30% reduction of drainage collection structures on the Mercer West Corridor Project.  
 
Increasing the allowable flow spread for the project to 6 foot, 6 inches will decrease the capital 
cost of collection and conveyance for the project and decrease the long term maintenance costs 
associated with the additional structures. 
 
SDOT will allow the increased allowable flow spread of 6 foot, 6 inches for the 10 year 
occurrence storm event.  During the 10 year occurrence storm event, drivers would still have the 
option of travelling in the adjacent lane, further from the curb, to avoid the surface water runoff 
flow spread that would accumulate in the curb side lane.  The speed limit within the project limits 
of the Mercer West Corridor project is 30 mph.  The nominal increase in allowable flow spread 
for the 10 year occurrence does not adversely affect public safety.   



 



INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS) - Mercer Street and 6th Avenue N

MERCER WEST

Tc = 5.00 Project Name:Mercer Corridor Project West Phase
C = 0.90 Project #: 110159
I = 2.39 Street: Mercer Street

m= 5.62 Designed By: CWC
n= 0.53 Date: 3/2/2012

Instructions: Red Text is automatically calculated.  Black Text should be input by designer.  Move mouse over column 

titles for a detailed description of each entry.

Storm = 10-yr

Is this roadway an interstate highway? NO For Non-Interstate Highways, both dEOTL Check and Zd Check must be OK.

Structure # Distance Width ∆ Q Σ Q Slope L Super T G.W. G.L. d Zd Qbp** Vcontinuous** Vside** Eo Rs E Qi Qbp** Width of Shoulder dEOTL Zd allowable dEOTL Check Zd  Check Comments

4th Ave N

(East Side) INLET-9 423+15.00 420+48.00 267 34.00 0.45 0.45 0.075 0.020 1.33 2.58 0.07 3.59 0.13 4.10  0.00 0.07 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

titles for a detailed description of each entry.

Station to Station

4N-Line

M-Line

Mercer Street CB-5 176+44.00 178+29.50 185.5 39.00 0.36 0.67 0.007 0.020 1.33 2.58 0.13 6.44 0.36 2.01 1.60 0.46 0.33 0.64 0.43 0.24 0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

(North Side) CB-6 178+29.50 178+91.00 61.5 39.00 0.12 0.54 0.005 0.020 1.33 2.58 0.13 6.49 0.29 1.59 1.27 0.46 0.43 0.69 0.37 0.17 0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

CB-6 is at a lowpoint which does not bypass flows to a downstream inlet

 

INLET-11 523+14.00 520+49.00 265 39.00 0.51 0.51 0.046 0.020 1.33 2.58 0.08 4.12 0.18 3.59  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Qbp from 5th Ave N INLET-3 flows to CB-6

M-Line

5N-Line

5N-Line

5th Ave N

(West Side)
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EX INLET-1 523+14.00 520+57.00 257 61.00 0.78 0.78 0.045 0.020 1.33 2.58 0.10 4.84 0.33 4.02  0.00 0.10 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Qbp from 5th Ave N EX INLET-1 flows to CB-10

Mercer Street

(North Side) CB-10 178+91.00 180+54.00 163 66.50 0.54 0.87 0.014 0.020 1.33 2.58 0.13 6.29 0.46 2.72 2.17 0.47 0.23 0.59 0.51 0.36 0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

CB-12 180+54.00 182+20.00 166 66.50 0.55 0.90 0.024 0.020 1.33 2.58 0.11 5.74 0.45 3.37  0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-15 182+20.00 184+64.00 244 59.50 0.72 1.17 0.051 0.020 1.33 2.58 0.11 5.50 0.56 4.73  0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

5N-Line

M-Line

5th Ave N 

(East Side)
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CB-15 182+20.00 184+64.00 244 59.50 0.72 1.17 0.051 0.020 1.33 2.58 0.11 5.50 0.56 4.73  0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-18 184+64.00 185+95.00 131 59.50 0.39 0.94 0.064 0.020 1.33 2.58 0.10 4.88 0.40 4.82  0.00 0.10 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-22 185+95.00 187+66.00 171 59.50 0.50 0.91 0.075 0.020 1.33 2.58 0.09 4.66 0.37 5.05  0.00 0.09 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-24 187+66.00 187+96.00 30 59.50 0.09 0.46 0.052 0.020 1.33 2.58 0.08 3.86 0.15 3.64  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Flows to sag at Mercer Street M-Line STA 188+90

 
Mercer Street

(North Side) CB-43 192+50.00 191+24.00 126 59.50 0.37 0.37 0.042 0.020 1.33 2.58 0.07 3.72 0.11 3.17  0.00 0.07 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

M-Line
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(North Side) CB-43 192+50.00 191+24.00 126 59.50 0.37 0.37 0.042 0.020 1.33 2.58 0.07 3.72 0.11 3.17  0.00 0.07 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-38 191+24.00 189+95.00 129 59.50 0.38 0.49 0.062 0.020 1.33 2.58 0.08 3.85 0.16 3.95  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Flows to sag at Mercer Street M-Line STA 188+90  

 

4th Ave N

(East Side) INLET-10 418+50.00 419+44.00 341 33.00 0.56 0.56 0.005 0.020 1.33 2.58 0.13 6.45 0.30 1.66 1.33 0.46 0.41 0.68 0.38 0.18 0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

M-Line

4N-Line

Mercer Street CB-3 176+44.00 177+34.00 90 61.50 0.27 0.45 0.007 0.020 1.33 2.58 0.11 5.55 0.22 1.79 1.45 0.52 0.38 0.70 0.32 0.13 0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-4 177+34.00 178+18.00 84 61.50 0.26 0.39 0.006 0.020 1.33 2.58 0.11 5.46 0.19 1.61 1.30 0.53 0.42 0.73 0.28 0.11 0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

(South Side) CB-7 178+18.00 178+98.00 80 61.50 0.24 0.52 0.005 0.020 1.33 2.58 0.13 6.33 0.27 1.60 1.28 0.47 0.43 0.70 0.36 0.16 0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

CB-7 is at a lowpoint which does not bypass flows to a downstream inlet

CB-75 515+43.00 517+60.00 217 50.50 0.54 0.54 0.006 0.020 1.33 2.58 0.12 6.18 0.28 1.76 1.41 0.48 0.39 0.68 0.37 0.17 0.00 0.12 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

CB-8 517+60.00 519+00.00 140 50.50 0.35 0.52 0.006 0.020 1.33 2.58 0.12 6.09 0.27 1.74 1.40 0.48 0.39 0.68 0.36 0.17 0.00 0.12 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

M-Line

5N-Line

5th Ave N 

(West Side) CB-8 517+60.00 519+00.00 140 50.50 0.35 0.52 0.006 0.020 1.33 2.58 0.12 6.09 0.27 1.74 1.40 0.48 0.39 0.68 0.36 0.17 0.00 0.12 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

Qbp from 5th Ave N CB-8 flows to CB-7

CB-76 515+43.00 517+60.00 217 49.50 0.53 0.53 0.006 0.020 1.33 2.58 0.12 6.15 0.28 1.74 1.40 0.48 0.39 0.68 0.36 0.17 0.00 0.12 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

5th Ave N 

(East Side) CB-9 517+60.00 518+81.00 121 49.50 0.30 0.46 0.006 0.020 1.33 2.58 0.12 5.85 0.23 1.68 1.35 0.50 0.41 0.70 0.33 0.14 0.00 0.12 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Qbp from 5th Ave N CB-9 flows to CB-11

M-Line

5N-Line

(West Side)
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Mercer Street CB-11 178+98.00 180+60.00 162 62.00 0.50 0.64 0.018 0.020 1.33 2.58 0.11 5.34 0.30 2.73 2.21 0.53 0.22 0.64 0.40 0.23 0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-13 180+60.00 182+20.00 160 61.00 0.48 0.71 0.025 0.020 1.33 2.58 0.10 5.24 0.33 3.18  0.00 0.10 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

(South Side) CB-16 182+20.00 184+76.00 256 61.00 0.77 1.10 0.047 0.020 1.33 2.58 0.11 5.48 0.52 4.49  0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-17 184+76.00 185+80.00 104 61.00 0.31 0.84 0.082 0.020 1.33 2.58 0.09 4.46 0.33 5.08  0.00 0.09 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-20 185+80.00 187+03.00 123 61.00 0.37 0.70 0.072 0.020 1.33 2.58 0.09 4.26 0.26 4.60  0.00 0.09 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-21 187+03.00 187+38.00 35 61.00 0.11 0.36 0.076 0.020 1.33 2.58 0.07 3.30 0.09 3.87  0.00 0.07 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

M-Line
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CB-21 187+03.00 187+38.00 35 61.00 0.11 0.36 0.076 0.020 1.33 2.58 0.07 3.30 0.09 3.87  0.00 0.07 6.50

Flows to sag at Mercer Street M-Line STA 188+90

CB-47 717+89.00 718+97.00 348 62.00 1.07 1.07 0.011 0.020 1.33 2.58 0.14 7.11 0.61 2.64 2.10 0.42 0.24 0.56 0.60 0.47 0.00 0.14 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

Zd is higher than allowable since the 

upstream area of  inlet CB-47 is outside 

project limits

Dexter Ave N
Mercer Street CB-42 192+50.00 191+24.00 126 61.00 0.38 0.85 0.021 0.020 1.33 2.58 0.12 5.78 0.42 3.14  0.00 0.12 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

DX-Line

M-Line

CB-40 191+24.00 190+46.00 78 61.00 0.24 0.66 0.059 0.020 1.33 2.58 0.09 4.33 0.25 4.22  0.00 0.09 OK, DEPTH AT EOTL < 0.12 FT

(South Side) CB-35 190+46.00 189+68.00 78 61.00 0.24 0.48 0.062 0.020 1.33 2.58 0.08 3.82 0.15 3.92  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Flows to sag at Mercer Street M-Line STA 188+90

Page 1 of 2



 



INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS) - Mercer Street and 6th Avenue N

MERCER WEST

Tc = 5.00 Project Name:Mercer Corridor Project West Phase
C = 0.90 Project #: 110159
I = 2.39 Street: Mercer Street

m= 5.62 Designed By: CWC
n= 0.53 Date: 3/2/2012

Instructions: Red Text is automatically calculated.  Black Text should be input by designer.  Move mouse over column 

titles for a detailed description of each entry.

Storm = 10-yr

Is this roadway an interstate highway? NO For Non-Interstate Highways, both dEOTL Check and Zd Check must be OK.

Structure # Distance Width ∆ Q Σ Q Slope L Super T G.W. G.L. d Zd Qbp** Vcontinuous** Vside** Eo Rs E Qi Qbp** Width of Shoulder dEOTL Zd allowable dEOTL Check Zd  Check Comments

titles for a detailed description of each entry.

Station to Station

4N-Line6th Ave N
PR-10-01 112+78.00 114+23.00 145 72.00 0.53 0.60 0.045 0.020 1.33 2.58 0.09 4.38 0.23 3.74  0.00 0.09 6.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

PR-10-02 114+23.00 115+68.00 145 72.00 0.52 0.74 0.076 0.020 1.33 2.58 0.09 4.32 0.28 4.78  0.00 0.09 6.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

PR-10-03 115+68.00 116+67.00 99 79.00 0.39 0.67 0.036 0.020 1.33 2.58 0.10 4.77 0.28 3.54  0.00 0.10 6.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

(To be designed 

by the WSDOT 

AWV Project)

(To be designed by the WSDOT AWV 

Project)

6N-Line

6
th
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e
 N PR-10-03 115+68.00 116+67.00 99 79.00 0.39 0.67 0.036 0.020 1.33 2.58 0.10 4.77 0.28 3.54  0.00 0.10 6.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Bypass from inlet PR-10-03 will flow to WSDOT facilities on SR-99 on-ramp.  

PR-11-01 117+32.00 118+82.00 150 77.00 0.57 0.57 0.048 0.020 1.33 2.58 0.09 4.27 0.21 3.75  0.00 0.09 6.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Flows from WSDOT designed facilities (PR-11-01) on 6th Ave N will bypass to CB-66. The bypass from previous design was used.

6th Ave N CB-66 118+82.00 120+32.00 150 69.00 0.51 0.72 0.065 0.020 1.33 2.58 0.09 4.40 0.28 4.49  0.00 0.09 6.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-25 120+32.00 121+08.00 76 72.00 0.27 0.55 0.065 0.020 1.33 2.58 0.08 3.97 0.18 4.14  0.00 0.08 6.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-26 121+08.00 121+31.00 23 75.00 0.09 0.27 0.065 0.020 1.33 2.58 0.06 3.04 0.06 3.35  0.00 0.06 6.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Flows to sag at Mercer Street M-Line STA 188+90

AWV Project)

(Mercer West 

Project)

6
th
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 N

Flows to sag at Mercer Street M-Line STA 188+90

Mercer Street
(North Side) CB-52 192+50.00 195+60.00 310 59.00 0.91 0.91 0.029 0.020 1.33 2.58 0.11 5.57 0.44 3.59  0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

EX CB-1 195+60.00 198+42.00 282 59.00 0.82 1.26 0.033 0.020 1.33 2.58 0.12 6.15 0.66 4.13  0.00 0.12 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

Catch basin to be design and installed by 

the Mercer East project.
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M-Line

Dexter Ave N

(East Side) CB-48 715+52.00 718+99.00 347 42.00 0.72 0.72 0.016 0.020 1.33 2.58 0.11 5.72 0.36 2.72 2.19 0.51 0.22 0.62 0.44 0.28 0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Mercer Street CB-51 192+50.00 195+15.00 265 68.00 0.89 1.17 0.027 0.020 1.33 2.58 0.12 6.22 0.61 3.74  0.00 0.12 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

(South Side) EX CB-2 195+15.00 197+42.00 227 65.00 0.73 1.35 0.033 0.020 1.33 2.58 0.13 6.30 0.71 4.21  0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

EX CB-3 197+42.00 198+42.00 100 70.00 0.35 0.35 0.033 0.020 1.33 2.58 0.08 3.79 0.11 2.85  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Catch basins to be design and installed 

by the Mercer East project.
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EX CB-3 197+42.00 198+42.00 100 70.00 0.35 0.35 0.033 0.020 1.33 2.58 0.08 3.79 0.11 2.85  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

**FOR LAST GRATE ON RUN OF GUTTER, IF SPREADSHEET SHOWS A VALUE FOR Vside, CHECK Vside AND Qbp (COLUMN S) FOR COMPLIANCE.  OTHERWISE, CHECK Vcontinuous AND Qbp (COLUMN L) FOR COMPLIANCE.

PLEASE REPORT ANY PROBLEMS TO WSDOT HQ HYDRAULICS OFFICE.  SPREADSHEET IS PROTECTED BUT DOES NOT HAVE A PASSWORD.

IF HAVING PROBLEMS READING NOTES IN CELLS, ZOOM TO 100%.
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MERCER WEST

INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS) - SR-99 (Aurora Avenue)

Tc = 5.00 Project Name: Mercer Corridor Project West Phase

C = 0.90 Project #: 110159

I = 2.39 Street: SR-99 (Aurora Avenue)

m= 5.62 Designed By: CWC

n= 0.53 Date: 3/2/2012

Is this roadway an interstate highway? NO For Non-Interstate Highways, both dEOTL Check and Zd Check must be OK.

Structure # Distance Width ∆ Q Σ Q Slope L Super T G.W. G.L. d Zd Qbp** Vcontinuous** Vside** Eo Rs E Qi Qbp** Width of Shoulder dEOTL Zd allowable dEOTL Check Zd  Check Comments (L/R)

 

 
Aurora Ave

(Northbound) CB-64 311+94.00 311+52.00 42 58.00 0.12 0.12 0.015 0.020 1.33 2.58 0.06 2.97 0.02 1.56 1.35 0.79 0.41 0.88 0.11 0.01 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-63 311+52.00 311+15.00 37 58.00 0.11 0.12 0.015 0.020 1.33 2.58 0.06 2.98 0.02 1.56 1.35 0.79 0.41 0.88 0.11 0.01 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-61 311+15.00 310+78.00 37 58.00 0.11 0.12 0.015 0.020 1.33 2.58 0.06 2.98 0.02 1.56 1.35 0.79 0.41 0.88 0.11 0.01 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

A-Line

Station to Station

Storm = 10-yr

Instructions: Red Text is automatically calculated.  Black Text should be input by designer.  Move mouse over column titles for a 

detailed description of each entry.

CB-61 311+15.00 310+78.00 37 58.00 0.11 0.12 0.015 0.020 1.33 2.58 0.06 2.98 0.02 1.56 1.35 0.79 0.41 0.88 0.11 0.01 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

INLET-13 310+78.00 310+41.00 37 58.00 0.11 0.12 0.015 0.020 1.33 2.58 0.06 2.98 0.02 1.56 1.35 0.79 0.41 0.88 0.11 0.01 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-59 310+41.00 310+04.00 37 58.00 0.11 0.12 0.015 0.020 1.67 2.00 0.06 2.98 0.01 1.50 1.35 0.89 0.28 0.92 0.11 0.01 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

INLET-12 310+04.00 309+65.00 39 58.00 0.11 0.12 0.015 0.020 1.67 2.00 0.06 2.98 0.01 1.50 1.35 0.89 0.28 0.92 0.11 0.01 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Approach Drain 309+65.00 309+33.00 32 58.00 0.09 0.10 0.010 0.020 2.04 2.00 0.06 3.00 0.00 1.20 1.12 0.95 0.35 0.97 0.10 0.00 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Bridge Drain 309+33.00 309+00.00 33 59.00 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.97 0.00 1.19 1.12 0.95 0.35 0.97 0.10 0.00 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Bridge Drain 309+00.00 308+68.00 32 61.00 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.97 0.00 1.19 1.12 0.95 0.35 0.97 0.10 0.00 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Bridge Drain 308+68.00 308+37.00 31 62.50 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.96 0.00 1.19 1.11 0.96 0.35 0.97 0.10 0.00 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Bridge Drain 308+37.00 308+07.00 30 65.00 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.97 0.00 1.19 1.12 0.95 0.35 0.97 0.10 0.00 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Approach Drain 308+07.00 307+78.00 29 67.00 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.97 0.00 1.19 1.12 0.96 0.35 0.97 0.10 0.00 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-54 307+78.00 307+50.00 28 69.00 0.10 0.10 0.010 0.020 1.67 2.00 0.06 2.96 0.01 1.24 1.11 0.89 0.35 0.93 0.09 0.01 2.00 0.02 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Roy Street EX-ST 286+10.00 288+72.00 262 21.00 0.27 0.27 0.014 0.034 1.33 2.58 0.10 2.92 0.05 2.14 1.86 0.80 0.40 0.88 0.24 0.03 8.00 0.00 8.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Aurora Ave

(Southbound) CB-65 311+94.00 311+57.00 37 48.00 0.09 0.12 0.015 0.020 1.33 2.58 0.06 2.97 0.02 1.56 1.35 0.79 0.41 0.88 0.11 0.01 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-62 311+57.00 311+12.00 45 48.00 0.11 0.12 0.015 0.020 1.33 2.58 0.06 2.98 0.03 1.56 1.35 0.79 0.41 0.88 0.11 0.01 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

INLET-14 311+12.00 310+67.00 45 48.00 0.11 0.12 0.015 0.020 1.33 2.58 0.06 2.99 0.03 1.56 1.35 0.79 0.41 0.88 0.11 0.01 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-60 310+67.00 310+22.00 45 48.00 0.11 0.12 0.015 0.020 1.33 2.58 0.06 2.99 0.03 1.56 1.35 0.79 0.41 0.88 0.11 0.02 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-58 310+22.00 309+77.00 45 48.00 0.11 0.12 0.015 0.020 1.33 2.58 0.06 2.99 0.03 1.56 1.35 0.79 0.41 0.88 0.11 0.02 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Approach Drain 309+77.00 309+41.00 36 48.00 0.09 0.10 0.010 0.020 2.04 2.00 0.06 2.98 0.00 1.20 1.12 0.95 0.35 0.97 0.10 0.00 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Bridge Drain 309+41.00 309+02.00 39 50.00 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.97 0.00 1.19 1.12 0.95 0.35 0.97 0.10 0.00 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Bridge Drain 309+02.00 308+65.00 37 52.50 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.97 0.00 1.19 1.12 0.96 0.35 0.97 0.10 0.00 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

A-Line

R-Line

Bridge Drain 309+02.00 308+65.00 37 52.50 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.97 0.00 1.19 1.12 0.96 0.35 0.97 0.10 0.00 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Bridge Drain 308+65.00 308+29.00 36 55.00 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.99 0.00 1.20 1.12 0.95 0.35 0.97 0.10 0.00 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Bridge Drain 308+29.00 307+94.00 35 56.00 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.98 0.00 1.20 1.12 0.95 0.35 0.97 0.10 0.00 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Approach Drain 307+94.00 307+60.00 34 58.00 0.10 0.10 0.010 0.020 2.04 2.00 0.06 2.98 0.00 1.20 1.12 0.95 0.35 0.97 0.10 0.00 1.00 0.04 3.00 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

 

 

 

 

**FOR LAST GRATE ON RUN OF GUTTER, IF SPREADSHEET SHOWS A VALUE FOR Vside, CHECK Vside AND Qbp (COLUMN S) FOR COMPLIANCE.  OTHERWISE, CHECK Vcontinuous AND Qbp (COLUMN L) FOR COMPLIANCE.

PLEASE REPORT ANY PROBLEMS TO WSDOT HQ HYDRAULICS OFFICE.  SPREADSHEET IS PROTECTED BUT DOES NOT HAVE A PASSWORD.

IF HAVING PROBLEMS READING NOTES IN CELLS, ZOOM TO 100%.

X:\110000-110250\110159 (Mercer West)\Project Documents\16 90% Design\Stormwater Tech Memo\Inlet Spacing Analysis\2012-02-02 SR-99 10yr.xlsm 3/2/2012   1:01 PM



 



INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS) - Mercer Street and 6th Avenue N

MERCER WEST

Tc = 5.00 Project Name:Mercer Corridor Project West Phase
C = 0.90 Project #: 110159
I = 3.28 Street: Mercer Street

m= 7.88 Designed By: CWC
n= 0.55 Date: 3/2/2012

Instructions: Red Text is automatically calculated.  Black Text should be input by designer.  Move mouse over column 

titles for a detailed description of each entry.

Storm = 50-yr

Is this roadway an interstate highway? NO For Non-Interstate Highways, both dEOTL Check and Zd Check must be OK.

Structure # Distance Width ∆ Q Σ Q Slope L Super T G.W. G.L. d Zd Qbp** Vcontinuous** Vside** Eo Rs E Qi Qbp** Width of Shoulder dEOTL Zd allowable dEOTL Check Zd  Check Comments

4th Ave N

(East Side) INLET-9 423+15.00 420+48.00 267 34.00 0.61 0.61 0.075 0.020 1.33 2.58 0.08 4.03 0.21 4.50  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

titles for a detailed description of each entry.

Station to Station

4N-Line

M-Line

Mercer Street CB-5 176+44.00 178+29.50 185.5 39.00 0.49 0.99 0.007 0.020 1.33 2.58 0.15 7.44 0.58 2.23 1.77 0.41 0.30 0.58 0.58 0.41 0.00 0.15 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

(North Side) CB-6 178+29.50 178+91.00 61.5 39.00 0.16 0.86 0.005 0.020 1.33 2.58 0.15 7.72 0.52 1.81 1.43 0.40 0.38 0.63 0.54 0.32 0.00 0.15 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

CB-6 is at a lowpoint which does not bypass flows to a downstream inlet

 

INLET-11 523+14.00 520+49.00 265 39.00 0.70 0.70 0.046 0.020 1.33 2.58 0.09 4.64 0.28 3.93  0.00 0.09 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Qbp from 5th Ave N INLET-3 flows to CB-6

M-Line

5N-Line

5N-Line

5th Ave N

(West Side)
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EX INLET-1 523+14.00 520+57.00 257 61.00 1.06 1.06 0.045 0.020 1.33 2.58 0.11 5.45 0.50 4.39  0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Qbp from 5th Ave N EX INLET-1 flows to CB-10

Mercer Street

(North Side) CB-10 178+91.00 180+54.00 163 66.50 0.73 1.24 0.014 0.020 1.33 2.58 0.14 7.19 0.72 3.00 2.38 0.42 0.20 0.54 0.66 0.57 0.00 0.14 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

CB-12 180+54.00 182+20.00 166 66.50 0.75 1.32 0.024 0.020 1.33 2.58 0.13 6.63 0.73 3.75  0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

CB-15 182+20.00 184+64.00 244 59.50 0.98 1.71 0.051 0.020 1.33 2.58 0.13 6.35 0.91 5.26  0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

5N-Line

M-Line

5th Ave N 

(East Side)
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CB-15 182+20.00 184+64.00 244 59.50 0.98 1.71 0.051 0.020 1.33 2.58 0.13 6.35 0.91 5.26  0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

CB-18 184+64.00 185+95.00 131 59.50 0.53 1.44 0.064 0.020 1.33 2.58 0.11 5.72 0.71 5.43  0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-22 185+95.00 187+66.00 171 59.50 0.69 1.40 0.075 0.020 1.33 2.58 0.11 5.48 0.67 5.72  0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-24 187+66.00 187+96.00 30 59.50 0.12 0.79 0.052 0.020 1.33 2.58 0.09 4.73 0.33 4.26  0.00 0.09 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Flows to sag at Mercer Street M-Line STA 188+90

 
Mercer Street

(North Side) CB-43 192+50.00 191+24.00 126 59.50 0.51 0.51 0.042 0.020 1.33 2.58 0.08 4.18 0.18 3.47  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

M-Line
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(North Side) CB-43 192+50.00 191+24.00 126 59.50 0.51 0.51 0.042 0.020 1.33 2.58 0.08 4.18 0.18 3.47  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-38 191+24.00 189+95.00 129 59.50 0.52 0.70 0.062 0.020 1.33 2.58 0.09 4.39 0.27 4.38  0.00 0.09 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

Flows to sag at Mercer Street M-Line STA 188+90  

 

4th Ave N

(East Side) INLET-10 418+50.00 419+44.00 341 33.00 0.76 0.76 0.005 0.020 1.33 2.58 0.15 7.26 0.44 1.81 1.44 0.42 0.38 0.64 0.49 0.27 0.00 0.15 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

M-Line

4N-Line

Mercer Street CB-3 176+44.00 177+34.00 90 61.50 0.37 0.65 0.007 0.020 1.33 2.58 0.13 6.38 0.35 1.99 1.59 0.46 0.34 0.65 0.42 0.23 0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

CB-4 177+34.00 178+18.00 84 61.50 0.35 0.58 0.006 0.020 1.33 2.58 0.13 6.33 0.31 1.79 1.44 0.47 0.38 0.67 0.39 0.19 0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

(South Side) CB-7 178+18.00 178+98.00 80 61.50 0.33 0.80 0.005 0.020 1.33 2.58 0.15 7.47 0.47 1.80 1.43 0.41 0.38 0.64 0.51 0.29 0.00 0.15 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

CB-7 is at a lowpoint which does not bypass flows to a downstream inlet

CB-75 515+43.00 517+60.00 217 50.50 0.74 0.74 0.006 0.020 1.33 2.58 0.14 6.95 0.42 1.92 1.53 0.43 0.35 0.63 0.47 0.27 0.00 0.14 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

CB-8 517+60.00 519+00.00 140 50.50 0.48 0.75 0.006 0.020 1.33 2.58 0.14 6.98 0.43 1.93 1.53 0.43 0.35 0.63 0.47 0.28 0.00 0.14 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

M-Line

5N-Line

5th Ave N 

(West Side) CB-8 517+60.00 519+00.00 140 50.50 0.48 0.75 0.006 0.020 1.33 2.58 0.14 6.98 0.43 1.93 1.53 0.43 0.35 0.63 0.47 0.28 0.00 0.14 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

Qbp from 5th Ave N CB-8 flows to CB-7

CB-76 515+43.00 517+60.00 217 49.50 0.73 0.73 0.006 0.020 1.33 2.58 0.14 6.92 0.41 1.90 1.51 0.43 0.36 0.64 0.46 0.26 0.00 0.14 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

5th Ave N 

(East Side) CB-9 517+60.00 518+81.00 121 49.50 0.41 0.67 0.006 0.020 1.33 2.58 0.13 6.70 0.37 1.86 1.48 0.45 0.37 0.65 0.43 0.23 0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

Qbp from 5th Ave N CB-9 flows to CB-11

M-Line

5N-Line

(West Side)
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Mercer Street CB-11 178+98.00 180+60.00 162 62.00 0.68 0.91 0.018 0.020 1.33 2.58 0.12 6.12 0.48 3.02  0.00 0.12 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

CB-13 180+60.00 182+20.00 160 61.00 0.66 1.14 0.025 0.020 1.33 2.58 0.12 6.24 0.60 3.62  0.00 0.12 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

(South Side) CB-16 182+20.00 184+76.00 256 61.00 1.06 1.66 0.047 0.020 1.33 2.58 0.13 6.40 0.89 5.03  0.00 0.13 6.50 NEED TO REDUCE DEPTH AT EOTL OK, Zd ALLOWABLE > Zd DESIGN

CB-17 184+76.00 185+80.00 104 61.00 0.43 1.32 0.082 0.020 1.33 2.58 0.11 5.28 0.61 5.79  0.00 0.11 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-20 185+80.00 187+03.00 123 61.00 0.51 1.12 0.072 0.020 1.33 2.58 0.10 5.08 0.50 5.27  0.00 0.10 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

CB-21 187+03.00 187+38.00 35 61.00 0.14 0.64 0.076 0.020 1.33 2.58 0.08 4.09 0.22 4.58  0.00 0.08 6.50 OK, DEPTH AT EOTL < 0.12 FT OK, Zd ALLOWABLE > Zd DESIGN

M-Line
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CB-21 187+03.00 187+38.00 35 61.00 0.14 0.64 0.076 0.020 1.33 2.58 0.08 4.09 0.22 4.58  0.00 0.08 6.50

Flows to sag at Mercer Street M-Line STA 188+90

CB-47 717+89.00 718+97.00 348 62.00 1.46 1.46 0.011 0.020 1.33 2.58 0.16 7.99 0.90 2.88 2.27 0.38 0.21 0.52 0.75 0.71 0.00 0.16 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd

Zd is higher than allowable since the 

upstream area of  inlet CB-47 is outside 

project limits

Dexter Ave N
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titles for a detailed description of each entry.

Storm = 50-yr

Is this roadway an interstate highway? NO For Non-Interstate Highways, both dEOTL Check and Zd Check must be OK.
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titles for a detailed description of each entry.
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EX CB-1 195+60.00 198+42.00 282 59.00 1.13 1.78 0.033 0.020 1.33 2.58 0.14 7.00 1.02 4.55  0.00 0.14 6.50 NEED TO REDUCE DEPTH AT EOTL NEED TO DECREASE Zd
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MERCER WEST

Transverse Slope ST 0.020 ft/ft  Shoulder Width 2.00 ft

Allowable Zd 10.90 ft  Lane Width 12.00 ft

Allowable dB 0.3 ft (dA = dC =  0.15 ft allowable)

Time of Concentration Tc 5.0 min

m 7.88

n 0.545

SAG INLET DESIGN WORKSHEET
Combination inlet at low point

Mercer Sag North (4th Ave to Dexter Ave)

50 yr. rainfall 
coefficients
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See Figure 5-5 in 
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n 0.545

Rainfall Intensity I50-yr 3.28 in/hr (for 5 minute duration)

L1 94.00 ft L2 105.00 ft

Width of catchment area W1 59.50 ft W2 59.50 ft

Bypass from last inlet QBP1
4 0.33 cfs QBP2

4 0.27 cfs

Discharge of catchment area Q1 0.40 cfs Q2 0.45 cfs

QTotal  =  QBP1 + Q1 + QBP2 + Q2

          QTotal  =    0.33 + 0.40 + 0.27 + 0.45   =   1.45 cfs

Combination
1
 or Grate Inlet for sag PB (C/G)     .      C

PA         Flank 5.24 ft Width 1.33 Length 2.58

PB         Sag 5.6 ft Head 0.30 Length 5.00

PC         Flank 5.24 ft Width 1.33 Length 2.58

ΣQ  =  QA + QB + QC

2
ΣQ  = CWAPA(0.5dB)

1.5 
+ CWBPBdB

1.5 
+  CWCPC(0.5dB)

1.5  4.59 cfs Capacity is adequate,

design is complete.

0.14 ft Check calculated dB against

allowable dB.

If dB < allowable dB, the design is complete.

If dB > allowable dB, additional inlets must be added
3
 and the process repeated.

Notes:
1
  If using a combination inlet for the sag, the flank grate inlets are not required except in a depressed area (See Hydaulics Manual).

2   
Formulas based on weir flow.  See Hydraulic Manual  5-5.2.

3
  To add more than one inlet in the sag or flanks just increase the width and length values to the sum of all values.

    Inlets can be different sizes.  See Figure 5-5 in Hydraulics Manual for grate dimensions.
4  

Qbp1  and Qbp2 come from the inlet spreadsheet. 

Effective Perimeter of  
Grate Inlets (reduced by 
50% for plugging)

coefficients

Distance between last inlet 
and low point

Hydraulics Manual 
for grate dimensions.

CWAPA0.3536 + CWBPB + CWCPC0.3536

2/3
=

dB =
ΣQ
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MERCER WEST

Transverse Slope ST 0.020 ft/ft  Shoulder Width 2.00 ft

Allowable Zd 10.90 ft  Lane Width 12.00 ft

Allowable dB 0.3 ft (dA = dC =  0.15 ft allowable)

Time of Concentration Tc 5.0 min

m 7.88

n 0.545

SAG INLET DESIGN WORKSHEET
Combination inlet at low point

Mercer Sag South 

(4th Ave to Dexter Ave and 6th Ave N)

50 yr. rainfall 
coefficients
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See Figure 5-5 in 
Hydraulics Manual 
for grate dimensions.
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Rainfall Intensity I50-yr 3.28 in/hr (for 5 minute duration)

L1 152.00 ft L2 78.00 ft

Width of catchment area W1 61.00 ft W2 61.00 ft

Bypass from last inlet (Q BP1 

is the sum from Mercer Street 

and 6th Ave N )

QBP1
4 0.36 cfs QBP2

4 0.30 cfs

Discharge of catchment area Q1 0.66 cfs Q2 0.34 cfs

QTotal  =  QBP1 + Q1 + QBP2 + Q2

          QTotal  =    0.36 + 0.66 + 0.30 + 0.34   =   1.66 cfs

Combination
1
 or Grate Inlet for sag PB (C/G)     .      C

PA         Flank 5.24 ft Width 1.33 Length 2.58

PB         Sag 5.60 ft Head 0.30 Length 5.00

PC         Flank 5.24 ft Width 1.33 Length 2.58

ΣQ  =  QA + QB + QC

2
ΣQ  = CWAPA(0.5dB)

1.5 
+ CWBPBdB

1.5
+  CWCPC(0.5dB)

1.5  4.59 cfs Capacity is adequate,

design is complete.

0.16 ft Check calculated dB against

allowable dB.

If dB < allowable dB, the design is complete.

If dB > allowable dB, additional inlets must be added
3
 and the process repeated.

Notes:

1
  If using a combination inlet for the sag, the flank grate inlets are not required except in a depressed area (See Hydaulics Manual).

2   
Formulas based on weir flow.  See Hydraulic Manual  5-5.2.

3
  To add more than one inlet in the sag or flanks just increase the width and length values to the sum of all values.

    Inlets can be different sizes.  See Figure 5-5 in Hydraulics Manual for grate dimensions.
4  

Qbp1  and Qbp2 come from the inlet spreadsheet. 

Effective Perimeter of  
Grate Inlets (reduced by 
50% for plugging)

Distance between last inlet 
and low point

for grate dimensions.

CWAPA0.3536 + CWBPB + CWCPC0.3536

2/3
=

dB =
ΣQ
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Executive Summary 
This report reviews the civil design alternatives associated with the Underpass Project, one of the three 
projects in the Mercer Corridor Project West Phase (Mercer West).  Included are the following 
elements:  roadway, traffic and bicycle elements, and utility elements of storm drainage, sewer, water, 
power, and franchises. 

A separate Structural Design Memorandum has been prepared and submitted in conjunction with this 
report to address the structural aspects of the Mercer West Underpass Project. 

The Seattle Department of Transportation (SDOT) has engaged the services of KPFF Consulting 
Engineers (KPFF) to document existing conditions and make recommendations for roadway 
improvements.  SDOT intends to use this information to define street improvements that will be 
designed and constructed beginning in 2012.  A synopsis of these investigations is shown below. 

ES.1 ROADWAY 
The Mercer Street Corridor will be widened between Fifth Avenue North and Ninth Avenue North to 
accommodate three travel lanes in each direction, a left turn lane, a 25-foot sidewalk and bicycle path 
on the north, and a 16-foot sidewalk on the south.  To achieve this widening, minor deviations are 
requested for the reduction in the center lane width from 12 feet to 11 feet. 

ES.2 STORM DRAINAGE AND SEWER 
The storm drainage alternatives evaluation considered opportunities to implement green stormwater 
infrastructure in combination with conventional methods, to meet flow control and water quality 
compliance.  The evaluation considered benefits, measured in terms of reduced detention volumes, as 
compared to their incremental costs.  The preferred alternative to meet compliance is the use of 
bioretention to supplement conventional methods. 

At the north abutment of the new SR 99 bridge over Mercer Street, alternatives were explored  
to maintain the existing combined sewer in this area.  The final decision will include Seattle  
Public Utilities (SPU) and Washington State Department of Transportation (WSDOT) concurrence.  
Currently, there are at least two alternatives being refined and a decision will be made during  
the 30% design phase. 

ES.3 WATER 
SPU owned facilities within the corridor will generally remain, with the exception of the water line 
across the SR 99 bridge over Mercer Street, which will be demolished per SPU.  The final decision will 
be made by SPU.  From a cost and impact perspective, a new water main connection between Mercer 
Street and SR 99 through the new bridge abutment appears to be the best alternative. 

ES.4 POWER 
Seattle City Light (SCL) owned facilities will be relocated through the project corridor and include either 
a underground or overhead transmission line for the Broad Street to University Street line, and will 
include an underground facility for the radial distribution 2657 line through the Mercer Street corridor 
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between Sixth Avenue North on the south side of Mercer Street to Sixth Avenue North on the north 
side of Mercer Street, a distance of approximately 380 feet. 
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1.  Introduction and Project 
Description  

1.1 INTRODUCTION  
Mercer West is the second phase of a SDOT project to provide a direct east-west, two-way link between 
Elliott Avenue and Interstate 5 (I-5).  The Mercer West project extends from Elliott Avenue West to just 
east of Dexter Avenue North along Mercer and Roy Streets and includes Mercer Street and Roy Street, 
adjoining cross streets, and the closure of Broad Street between Mercer Street and Fifth Avenue 
North, in Seattle.  See Figure 1-1 for the location of the project site. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1-1:  Mercer West Project Area Map 
 
The project is subdivided into three separate projects:    

 Underpass:  Widening Mercer Street between Fourth Avenue North and Ninth Avenue North to 
accommodate three traffic lanes in each direction, widening sidewalks, adding a bicycle facility, 
and additional associated improvements described in detail within this report. 

 Two-Way Conversion:  Converting the existing one-way streets of Mercer Street and Roy Street to 
accommodate two-way traffic and adding bicycle lanes on Roy Street.  The two-way conversion 
limits for Mercer Street are between Fifth Avenue West to Fourth Avenue North and the Roy Street 
limits are between Queen Anne Avenue and Fifth Avenue North. 
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 West Mercer Place:  Reviewing the existing conditions, future projected needs and determining the 
feasibility of adding sidewalk, bicycle, and/or lane improvements on West Mercer Place between 
Elliott Avenue West and Fifth Avenue West.  

The Underpass Project is the primary focus of this study.  This study documents the existing 
conditions, reviews the proposed design requirements, and develops and presents design solutions 
with preferred alternatives so that, in conjunction with SDOT, the project improvements are defined 
and will be developed into preliminary and final construction documents.   

The Two Way Conversion project design will be performed by SDOT. 

The West Mercer Place project design is included in a separate memorandum, presenting the analysis 
of the feasibility of traffic improvements to the intersection of West Mercer Place and Elliott Avenue 
West and the design requirements for widening the roadway. 

Three additional and concurrent projects are adjacent to and have an effect on Mercer West.  They are 
the Mercer East project by SDOT, the WSDOT North Access Connection, and the design and 
construction of the world headquarters for the Bill and Melinda Gates Foundation (The Gates 
Foundation), which is privately owned.  Consideration is given within this report for existing and future 
elements that may change from the current condition and needs due to these adjacent projects. 

1.2 PROJECT DESCRIPTION 

1.2.1 Mercer Underpass Project 
The existing Mercer Street corridor, a part of the National Highway System (NHS) within the Underpass 
Project limits, is an east bound only, four-lane arterial with 5-foot sidewalks on each side.  As traffic 
flows, the roadway profile descends in elevation from Fifth Avenue North to pass under SR 99, also 
known as Aurora Avenue, then raises in elevation to cross over Broad Street and continue eastward.   

SDOT is currently constructing the first phase of the Mercer Corridor improvement project, referred to 
as Mercer East, which will transform the existing one way Mercer Street into a two-way street from the 
I-5 interchange to Eighth Avenue North where west-bound traffic is rerouted back to Broad Street.   

The Underpass Project will transform the roadway between Fifth Avenue North eastward to Dexter 
Avenue North to a seven-lane roadway with three lanes in both the westbound and eastbound 
direction.  Transitions to the widened roadway will occur between Fourth Avenue North to Fifth Avenue 
North and between Dexter Avenue North and Ninth Avenue North.  As part of the easterly transition, 
the new connection to Broad Street will be removed and Broad Street will be closed to traffic, with 
structures demolished between Fifth Avenue North and Mercer Street.  

Additional corridor improvements include widening the sidewalk/ bicycle facility on the northern side of 
Mercer Street from 5 feet to 25 feet, and widening the sidewalk on the south side from 5 feet to 16 
feet. 

To accommodate the widened roadway and sidewalks, the corridor is expanding 50 feet of right-of-way 
(ROW) to the south of the existing Mercer Street corridor.  The existing SR 99 bridge structure will be 
replaced and the southern retaining wall structures will be demolished and reconstructed where 
required. 
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Figure 1-2:  Mercer West Underpass Project 
 
Between Fifth Avenue North and Dexter Avenue North, Mercer Street intersects Taylor Avenue North 
and Sixth Avenue North. At the intersection of Mercer Street and Taylor Avenue North, a new signal will 
be installed.  At the relocated intersection of Mercer Street and Sixth Avenue North on the south side 
of Mercer Street, a partial signal will be installed.  The partial signal at Sixth Avenue North will not 
control westbound Mercer Street traffic and will allow a controlled left turn movement from 
northbound Sixth Avenue North to westbound Mercer Street.  On the north side of Mercer Street, Sixth 
Avenue North is a cul-de-sac and does not intersect at grade with Mercer Street. 

Utilities within the corridor include storm drainage, sewer, water, power, traffic, gas, and additional 
franchise utilities.  Storm drainage facilities are anticipated to be removed and replaced, while the 
sewer, water, and gas lines are anticipated to remain in place with modifications as required.  New 
distribution power underground duct banks are anticipated to be installed to replace existing overhead 
lines, and a new route for the existing transmission line may be replaced by either an underground 
duct bank or a relocated overhead route. 

See Figures 1-3 and 1-4 to review an existing corridor photo and a preliminary rendering of the 
completed corridor. 

1.2.2 Broad Street 
The Underpass Project also encompasses the required improvements for the closure of Broad Street 
between Mercer Street and Fifth Avenue North.  Improvements consist of the removal and filling of the 
Broad Street corridor, including the demolition of the existing bridge at the intersection of Mercer 
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Street and Dexter Avenue North over Broad Street, removal of the retaining walls to a depth of 5 feet, 
and the associated utility improvements.  Where the Broad Street corridor coincides with street 
improvements, the area will be constructed to the Mercer Underpass roadway plans.  Where the Broad 
Street corridor is outside of the final Mercer Street ROW, the final condition will be determined as the 
design progresses. 

Two intersections will be reconfigured along the Broad Street closure corridor and will be included as 
part of the Mercer West Underpass Project.  These are the intersection of Fifth Avenue North and 
Thomas Street and the intersection of Taylor Avenue North and Harrison Street. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1-3:  Mercer West Existing Condition Looking West 
 
 
 

 

 

 

 

 

 

 

 

 

 
Figure 1-4: Mercer West Concept Rendering Looking West 
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2. Preliminary Engineering and Design 
Alternatives 

The Preliminary Engineering and Design Alternatives section of this memorandum summarizes the 
preliminary analysis along the Underpass Project.  The purpose of the analysis is to examine existing 
and future conditions throughout the project, and assess needs for improvements.  Roadway 
elements, utilities, and traffic features are reviewed below. 

2.1 ROADWAY 

2.1.1 Roadway:  Existing Conditions and Methodology 
The existing roadway section was reviewed from site visits, survey, and as-built information. 

Mercer Street is classified as an arterial roadway by SDOT with a posted speed of 30 miles per hour 
(mph).  The existing underpass portion of the Mercer Street corridor, between Fifth Avenue North and 
Dexter Avenue North, is a one-way, eastbound, four-lane arterial with 5-foot sidewalks on each side.   

The existing roadway section is approximately 66 feet wide with additional sidewalks above the 
retaining walls on the north and south approximately 5 feet wide each.  The roadway lane widths are 
12.5 feet, 12 feet, 12 feet, and 13 feet respectively from north to south, with a center bridge pier 
between the middle lanes. 

The existing minimum vertical clearance of Mercer Street and SR 99 is 15.3 feet (based on survey and 
WSDOT Inspection Reports) at the second most western girder of the SR 99 bridge. 

The existing vertical sight distance for eastbound vehicles approaching the Dexter Avenue North 
intersection does not meet stopping sight distance requirements. 

2.1.2 Roadway:  Design Criteria and Standards  
The following sections list reference sources, classifications, and standards for roadway elements as 
noted by SDOT and subsequent publications. 

2.1.2.1 Reference Sources 

 WSDOT Local Agency Guidelines (M 36-63.05), April 2009 Edition. 

 Seattle ROW Improvements Manual, V 2.0, September 2008. 

 City of Seattle Standard Plans for Municipal Construction, 2011 Edition. 

 City of Seattle Standard Specifications for Road, Bridge, and Municipal Construction,  
2011 Edition. 

 City of Seattle Traffic Control Manual for In-Street Work, 2005 Edition. 

 WSDOT Design Manual (M22-01), July 2010 Edition. 

 American Association of State Highway and Transportation Officials (AASHTO), A Policy on 
Geometric Design of Highways and Streets, 2004 Edition. 
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 AASHTO Guideline for the Design of Pavement Structures, Fourth Edition (1993) with the  
1998 Supplement. 

 AASHTO Guide for the Development of Bicycle Facilities, Third Edition (1999). 

 Manual on Uniform Traffic Control Devices (MUTCD), 2009 Edition. 

 Highway Capacity Manual (HCM), 2000 Edition. 

 Revised Draft Guidelines for Accessible Public Rights-of-Way (PROWAG), November 23, 2005, U.S. 
Access Board. 

2.1.2.2 Street Elements 

It is anticipated that upon the reconnection of the street grid by the North Access Connection suite of 
projects, three streets may be re-classified.  The existing and potential future classifications are 
denoted in the Table below as “E” and “F”.  In addition, changes to the designation of Major Truck 
Streets are denoted. 

Table 2-1 summarizes the project streets and their SDOT classifications.  No streets are designated as 
boulevards in the Mercer West project. 

Table 2-1:  Street Classification 

Street Classification Transit Classification Major Truck 
Street 

Mercer Street Principal Arterial Major Transit Street – Fifth Avenue 
North to Eighth Avenue North. 
Minor Transit Street – First Avenue 
North to Fifth Avenue North and Eighth 
Avenue North to Fairview Avenue North. 

E:  Major Truck 
Street – Dexter 
Avenue N to I-5. 
F:  Fifth Avenue 
North to I-5. 

Roy Street – First Avenue North to 
Fifth Avenue North 

E: Principal Arterial 
F: Minor Arterial 

  

Roy Street – Fifth Avenue North to 
Taylor Avenue North 

Minor Arterial Minor Transit Street  

Republican Street Access Street   

Harrison Street – Fifth Avenue 
North to Broad Street 

E:  Collector Arterial 
F:  Minor Arterial 

Minor Transit Street  

Harrison Street – Broad Street to 
Dexter Avenue North 

E:  Access Street 
F:  Minor Arterial 

F: Minor Transit Street  

Thomas Street E:  Access Street 
F:  Minor Arterial  

  

E:  Existing 
F:  Future 
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Table 2-1:  Street Classification (Continued) 

Street Classification Transit Classification Major Truck 
Street 

Broad Street Principal Arterial Minor Transit Street Major Truck Street 

Fifth Avenue North – Broad Street to 
Roy Street 

Principal Arterial Major Transit Street F:  Major Truck 
Street – Mercer 
Street to Denny Way

Taylor Avenue North – Denny Way to 
Harrison Street 

Access Street   

Taylor Avenue North – Mercer Street 
to Roy Street 

Minor Arterial   

Sixth Avenue North E:  Access Street 
F:  Minor Arterial- 
south of Mercer 
Street 

  

SR 99 Principal Arterial Major Transit Street Major Truck Street 

Dexter Avenue North – Denny Way to 
Roy Street 

Minor Arterial Major Transit Street  

Eighth Avenue North Access Street   

Ninth Avenue North Principal Arterial Minor Transit Street Major Truck Street 
– North of Mercer 
Street 

E: Existing 
F: Future 
 
Source:  Seattle Planned Arterial Classification Map, Seattle Comprehensive Transportation Program, 1984; 
http://www.seattle.gov/transportation/streetclassmaps.htm 
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2.1.2.3 Profile Grade 

Table 2-2 summarizes the minimum and maximum grades for various street designations. 

Table 2-2:  Longitudinal Roadway Grade 

Street Designation Maximum Grades Minimum Grades 

Principal Arterial 9 % 1 %Asphalt, 1/2 %Concrete 

Commercial Access Street 9 % 1 %Asphalt, 1/2 %Concrete 

Collector Arterial 10 % 1 %Asphalt, 1/2 %Concrete 

Minor Arterial 10 % 1 %Asphalt, 1/2 %Concrete 

Asphalt Roadway 10 % 1 %Asphalt, 1/2 %Concrete 

Source:  Seattle ROW Improvement Manual v2.0, September 2008. 
 
AASHTO Criteria pertaining to minimum roadway grades includes: 

 A maximum grade for urban collectors is nine percent for level terrain for 30 mph design speed 
(Source:  AASHTO Exhibit 6-8, 2004). 

 A maximum grade for urban arterials is eight percent for level terrain for 30 mph design speed 
(Source:  AASHTO Exhibit 7-10, 2004). 

 A maximum grade of seven percent is typically used for freight routes.   

Cross Slope may range from minimum of one percent to a maximum of four percent.  A desirable cross 
slope is two percent (Source:  Seattle ROW Improvements Manual, v2.0, September 2008, and 
AASHTO, A Policy on Geometric Design of Highways and Streets, 2004 Edition). 

2.1.2.4 Roadway Section Widths 

Typical lane types and standard widths are shown in Table 2-3. 

Table 2-3:  Lane Widths  

Lane Type Standard Lane Width  
(feet) 

Parking lane 8 

Parking lane on bus route 10 

Through traffic lane 11 

Curb lane 12 

Bus only lane 12 

Turn only lane 12 

Curb lane (vehicle/bicycle) 14 

Source: Seattle ROW Improvements Manual, v2.0, September 2008, Ch. 4.6.2 
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2.1.2.5 Bicycle Lanes 

The standard bicycle lane width is 5 feet adjacent to 10-foot wide parking, and 5 feet adjacent to curb 
(WSDOT Design Manual Ch 1520.09).  Seattle ROW Improvements Manual requires conformance to 
the WSDOT standard through reference to RCW 35.75.060 and RCW 36.82.145.  This requirement is 
consistent with LAG Manual requirements (Ch 41) for federally funded transportation projects. 

Bike lane width shall be 5 feet adjacent to 10-foot minimum width parking lane.  For widths less than 
15 feet from curb to edge of traveled way, use a 12-foot minimum width (13 to 14 feet in substantial 
and high turnover parking areas) and eliminate the stripe between parking and bike lane. 

Bike lane width next to curbs shall be 5 feet minimum, and shall have a 3-foot minimum width beyond 
the face of gutter.  

2.1.2.6 Curb Return Radii 

See Section 2.1.2.9 for additional curb radii standards based on Design Vehicle. 

Table 2-4 summarizes standard minimum curb return radii. 

Table 2-4:  Minimum Curb Radius 

Street Classification  Curb Radius   
(feet) 

Arterial to Arterial 25 

Arterial to Commercial Access 25 

Commercial Access to Commercial Access 25 

High Volume Truck and/or Bus Turns 30 

When Vehicular Turn is Illegal 10 

Source:  Seattle ROW Improvements Manual, v2.0, 9/2008, Chapter 4.8.2 
 
2.1.2.7 Design Speed 

Design speeds are established by the City Traffic Engineer. 

In Seattle, the posted speed limit is 25 mph on residential streets and 30 mph on arterial streets, 
unless otherwise posted.  SR 99 is currently signed at 40 mph in the vicinity of Mercer Street. 

Design Speed is 5 mph greater than posted speed for posted speeds of 35 mph or less, per minimum 
vertical curve criteria with the exception of SR 99 having a 40 mph design and posted speed, per 
WSDOT.  (Source:  Seattle ROW Improvements Manual, v2.0, 9/2008, Chapter 4.4.2) 



 

SEATTLE DEPARTMENT OF TRANSPORTATION 
12 Mercer Corridor Project West Phase – Civil Design Memorandum 

The design speeds in Table 2-5 have been assumed for the project. 

Table 2-5:  Design Speeds 

Street Classification Design 
Speed (mph) 

Posted 
Speed (mph) 

Mercer Street Principle Arterial 35 30 

Roy Street – First Avenue North to Fifth Avenue North E: Principle Arterial 
F: Minor Arterial 

35 
35 

30 

Roy Street – Fifth Avenue North to Taylor Avenue North Minor Arterial 35 30 

Republican Street Commercial Access Street 30 25 

Harrison Street – Fifth Avenue North to Broad Street E: Collector Arterial 
F: Minor Arterial 

35 
35 

30 
30 

Harrison Street – Broad Street to Dexter Avenue North E: Commercial Access 
Street 
F: Minor Arterial 

30 
 

35 
25 

Thomas Street E: Commercial Access 
Street 
F: Minor Arterial  

30 
 

35 
25 

Fifth Avenue North – Broad Street to Roy Street Principle Arterial 35 30 

Taylor Avenue North – Denny Way to Harrison Street Commercial Access Street 30 25 

Taylor Avenue North – Mercer Street to Roy Street Minor Arterial 35 30 

Sixth Avenue North – South of Mercer Street E: Commercial Access 
Street 
F: Minor Arterial 

30 
 

35 

25 
 

30 

SR 99  Principle Arterial 40 40 

Dexter Avenue North – Denny Way to Roy Street Minor Arterial 35 30 

Eight Avenue North Commercial Access Street 35 30 

Ninth Avenue North Principle Arterial 35 30 

E: Existing 
F: Future 
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2.1.2.8 Design Stopping Sight Distance  

Crest Vertical Curves 

Table 2-6:  Design Stopping Sight Distance 
Design Speed 

(mph) 
Stopping Sight Distance 

(feet) 
Rate of Vertical Curvature 

(K) 

30 200 19 

35 250 29 

40 305 44 

Source:  AASHTO, 2004, Exhibit 3-75 

Note:  Rate of vertical curvature (K) is the length of curve in feet per percent algebraic difference in 
intersecting grades (A).  K=L/A. 

Sag Vertical Curves 

This Project assumes a fully illuminated roadway.  Comfort criteria are appropriate for design of length 
of vertical curve (L), and are typically shorter than criteria for headlight stopping sight distance criteria.   

L = AV^2/46.5 

Where: 
A = algebraic difference in grades in percent 
V = design speed, mph  

(Source:  AASHTO 2004, Chapter 3) 

Stopping sight distance for the Mercer Street undercrossing will also conform to AASHTO guidelines for 
sight distance at undercrossings, AASHTO Exhibit 3-76. 

Effect of Grade  

Stopping sight distance shall be assessed for increasing stopping sight distance from 250 feet to 275 
feet, due to maximum anticipated downhill grade for the Mercer Street underpass, which ranges from 
7.8 percent eastbound to 7.2 percent westbound, per AASHTO 2004, Exhibit 3-2 (Source:  AASHTO 
Exhibit 3-2, 2004). 

Minimum vertical curve lengths shall be three times the design speed (Vd) where Vd is 5 mph greater 
than the posted speed (Source:  Seattle ROW Improvements Manual, v2.0, 9/2008, Chapter 4.4.2). 
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2.1.2.9 Design Vehicle 

Single Unit (SU) vehicle with a 42-foot turning radius will be used at all intersection movements unless 
noted below: 

WB-67 Semi truck/trailer will be the design vehicle at: 

 Mercer Street at Fifth Avenue North; northbound to eastbound, and westbound to southbound 

 Mercer Street at Sixth Avenue North; eastbound to southbound   

(Source:  Seattle ROW Improvements Manual, v2.0, 9/2008, Chapter 4.8.2) 

2.1.2.10 Road Taper and Transitions 

L=WS^2/60 where L is the length of taper in feet, W is the lane offset in feet, and S is the design 
speed in miles per hour. 

(Source:  Seattle ROW Improvements Manual, v2.0, 9/2008, Chapter 4.6.2) 

2.1.2.11 Clearances 

Clearances are defined for the closest part of any fixed object. 

Lateral Clearance   

 Clearance from the curb face shall be 3 feet. 

 Clearance from the edge of the sidewalk shall be 1 foot, except steps, which shall be 2 feet. 

 Clearance from multi-use trail shall be 2 feet minimum, 3 feet is preferred. 

Vertical Clearance 
 Vertical clearance for the underpass on Mercer Street established at 16.5 feet minimum, reduced 

from 20 feet, per SDOT direction from John Buswell, September 13, 2010. Vertical clearance from 
roadway surfaces to any horizontal projection shall be 16.5 feet. 

 Vertical clearance from roadway surface to all tree limbs shall be 14 feet. 

 Sidewalk vertical clearance shall be 8 feet. 

 Bike path vertical clearance shall be 10 feet. 

(Source:  Seattle ROW Improvements Manual, v2.0, 9/2008, Chapter 4.20.2) 

AASHTO Criteria: 

Horizontal clearance to obstructions shall be 18 inches minimum, for urban arterials, collectors, and 
local streets where curbs are utilized (Section 4). 

MUTCD Criteria: 

Vertical clearance to signal heads (Section 4D.15) includes: 

 Roadway surface vertical clearance to bottom of signal heads shall be 15 feet minimum.  
Roadway surface to top of signal head shall be not more than 25.6 feet.   
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2.1.3 Roadway:  Design Alternatives 
Alternatives reviewed in developing the proposed roadway for the Underpass Project include the 
roadway section, the horizontal alignment, and the vertical alignment.   

2.1.3.1 Roadway Section 

The existing Mercer Street corridor will be widened to provide for the following:  seven travel lanes  
total – three in each direction – with a center lane, a sidewalk/bicycle facility with a width of 25 feet, a 
sidewalk of 16 feet, and approximately 1 foot for retaining wall improvements.  The additional width 
will be garnered from the south side of the existing corridor.   

Lane widths will be the standard 12 feet for curb lanes and 11 feet for through lanes.  The middle left 
turn lane will vary between 11 feet adjacent to The Gates Foundation property, to 12 feet approaching 
Dexter Avenue North.  See Figure 2-1 and Appendix A, Sheet R1. 

Cross slopes within the roadway section maintain a two-percent crown section. 

 

 

 

 

 

 

 

 
Figure 2-1:  Mercer Street Section  
 
2.1.3.2 Horizontal Alignment 

Due to the asymmetrical widening of the existing roadway, the centerline of the proposed roadway 
requires transitions between it and the existing roadway sections at either project limit.  The westerly 
transition will occur between Fourth Avenue North and Taylor Avenue North and the easterly transition 
will occur between Dexter Avenue North, through Eighth Avenue North ending at Ninth Avenue North. 

A minimum centerline radius of 510 feet is required for a 35 mph design speed per the design 
guidelines for low-speed urban arterials using a two percent crown section (AASHTO Exhibit 3-16).   

The preferred alternative for the western horizontal alignment transition between Fourth Avenue North 
and Taylor Avenue North will use curves with radii of 510 feet and angles to complete the transition to 
the Mercer Street widening at Taylor Avenue North.  Two additional western alternatives were 
developed and are included as R2-2 and R2-3. 

The eastern horizontal alignment transition has three alternatives that depend on the extent of change 
in alignment preferred.  The shortest transition is shown in the plan view on Appendix A, Sheets R2 
and R3.  It allows the Mercer Street alignment to intersect Dexter Avenue North perpendicularly, 
transitions through curves to align into the Mercer East centerline at approximately Eighth Avenue 
North, holding the southern sidewalk edge east of Eighth Avenue North as existing per SDOT. 
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This alignment transition uses a curve radius of 375 feet which is below the AASHTO minimum 
requirement.  The minimum radius for a 30 mph design speed is 333 feet.  The intent of the easterly 
transition of the horizontal alignment curve is to maintain a perpendicular intersection with Dexter 
Avenue North and complete the transition to Ninth Avenue North without requiring superelevation 
along Mercer Street.  This alternative was not selected as preferred by SDOT due to the reduced 
Design Speed required. 

A second and preferred alternative was developed for, the eastern horizontal alignment transition, 
which extends the limit to Ninth Avenue North, allowing the lengthening of the curves that would meet 
the 35 mph design speed.  This alignment does not match to the existing south curb until about 
halfway between Eighth Avenue North and Ninth Avenue North.  This alignment will also require 
additional ROW to maintain a 12-foot wide sidewalk along the south side.   

Finally, a third alternative for the eastern horizontal alignment transition would allow the intersection of 
Mercer Street and Dexter Avenue North to not be perpendicular, and allow a taper to begin on the west 
side of the intersection.  This would require through movements to cross the intersection through a 
taper to go into the required curves, but would allow lengthening of the transition curve radii to meet 
design speeds. 

The third alternative was developed to provide a 16-foot sidewalk on the south side of Mercer Street 
between Dexter Avenue North and Eighth Avenue North within existing ROW. This alternative was not 
preferred due to the taper through the intersection. 

See Appendix A for auto-turn simulations with Design Vehicles SU and WB-67 for typical and specific 
turning movements in the corridor.  The figures show where the standard curb radii have been 
changed to accommodate the design vehicle. 

2.1.3.3 Vertical Alignment 

The proposed roadway vertical alignment will maintain the grade separation with SR 99.  The 
alignment will match grade at Fourth Avenue North, Fifth Avenue North, and Taylor Avenue North, meet 
the new alignment of Sixth Avenue North on the south side of Mercer Street, pass under SR 99, and  
rise in elevation to match as close as possible to Dexter Avenue North.  The proposed profile is raised 
approximately 6 inches from the existing grade at the sag, maintaining the existing vertical sag 
condition and moving the low point to the east.  This modification was made to assist in meeting the 
vertical stopping sight distance at the Dexter Avenue North intersection as detailed further below. 

The existing vertical sight distance at the Dexter Avenue North intersection with Mercer Street was 
reviewed to determine if the vertical stopping sight distance could be achieved with minimal project 
impact.  It has been determined that the required sight distance can be achieved, while meeting other 
project requirements including maintaining the vertical clearance of 16.5 feet under SR 99, allowing a 
5-foot new structure depth, minimal modifications to the SR 99 profile provided by WSDOT, and 
minimizing the grade changes along Dexter Avenue North, to the north and south. 

The SR 99 alignment from WSDOT contains multiple horizontal curves that hold a two percent 
superelevation cross slope over the new structure, transitioning to normal crown north of the structure 
between Mercer Street and Roy Street. 
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2.1.3.4 Sixth Avenue North – South of Mercer Street 

Alternatives were reviewed in developing the proposed roadway for Sixth Avenue North and include the 
roadway section, the horizontal alignment, the vertical alignment, and the intersection configuration 
with Mercer Street.  Through the early work process of the Underpass Project, design alternatives were 
developed and reviewed with SDOT, SCL, The Gates Foundation, and WSDOT that could accommodate 
the traffic, utility and private property needs for the new street.  Through that process, the proposed 
roadway alignment, profile, and section have been defined.   

The section consists of three 12-foot lanes, a 12- to 16-foot sidewalk on the west side of Sixth Avenue 
North, and a 10-foot sidewalk on the east side of Sixth Avenue North.  The roadway cross-slope will be 
a two percent superelevation sloping to the east, resulting in a reverse slope for the curve as it 
approaches the Mercer Street intersection.  

The Underpass Project will design and construct a portion of Sixth Avenue North south of the Mercer 
Street intersection to a point south of The Gates Foundation’s new driveway.  This limit could change 
with the further development of the private property information and with further development of 
WSDOT’s North Access Connection design. 

2.2 TRAFFIC SYSTEMS 

2.2.1 Traffic Systems: Existing Conditions and Methodology 
The project area for Mercer Street is bounded from Ninth Avenue North to the east and Fifth Avenue 
North to the west.  Mercer Street is a major one-way, four-lane arterial heading eastbound.  There are 
six existing intersections within these project limits. 

The western most intersection is Fifth Avenue North and it is a signalized intersection operated by a 
Type II traffic controller cabinet with vehicle signal heads mounted on mast arm poles.  There are three 
traffic signal mast arm poles with luminaires at the intersection.  The pedestrian signal heads are also 
mounted on the mast arm poles.  There is one pedestrian signal pole located on the northwest corner 
since there is not a mast arm pole on this corner.  There is also a vehicle signal pole on the northeast 
corner with a pole top mounted vehicle signal head for the eastbound approach.  There are trolley 
wires running in the northbound and southbound direction on Fifth Avenue North.  The intersection 
operation consists of a pre-timed signal with pedestrian crossings on all four legs.  The northbound 
movement has a right-turn only lane, a shared through-right lane, and a through lane.  The southbound 
movement has a through lane, a shared through-left lane, and a left-turn only turn lane.  

The existing intersection at Mercer Street and Taylor Avenue North is unsignalized, with the Taylor 
Avenue North approach stop sign controlled.  There is no marked crosswalk across Mercer Street at 
the intersection. 

The eastern-most intersection, Mercer Street and Dexter Avenue North and the SR 99 northbound off 
ramp, is a signalized intersection operated by a Type II traffic controller cabinet with signal heads 
mounted on span wire.  The intersection operation consists of a pre-timed signal with pedestrian 
crossings on all five legs.  The eastbound right turn from Mercer Street onto Dexter Ave North has a 
right turn with prohibited movement on red.  Mercer Street begins two-way east of the intersection with 
a westbound right-turn only lane.  The northbound movement has a right-turn only lane, a bike lane,  
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and two through-lanes.  The southbound movement has a bike lane, two through-lanes, and a left- 
turn only lane. 

The existing intersection at Mercer Street and Eighth Avenue North will be signalized as part of the 
Mercer East project. 

The eastern-most intersection, Mercer Street and Ninth Avenue North, is a signalized intersection 
operated by a Type II traffic controller cabinet with signal heads mounted on span wire.  The 
intersection operation consists of a pre-timed signal with pedestrian crossings across all legs.  The 
southbound movement has two through lanes, two left-turn lanes, and a right-turn slip lane.  The  
dual southbound movement is protected only.  The northbound movement has one shared 
through/right lane. 

For lighting along the corridor, street light poles are in a staggered position on Mercer Street between 
Fifth Avenue North and Taylor Avenue North.  Street light poles with dual mast arms are mounted at 
the center of roadway between Taylor Avenue North and Dexter Avenue North. 

2.2.2 Traffic Systems: Design Criteria and Standards 
Mercer Street will be redesigned from a one-way arterial to a two-way arterial.  Two new signalized 
intersections will be added at Taylor Avenue North and Sixth Avenue North, south of Mercer Street.  

 Fifth Avenue North – Modification to existing signal system. 

 Taylor Avenue North – New full-signalized intersection with pedestrian cross walks on  
Mercer Street. 

— All three legs of the intersection will be controlled by the new signal.  

 Sixth Avenue North – New half-signalized intersection with no pedestrian crossing on  
Mercer Street. 

— Only two out of three legs of the intersection will be controlled by the signal.  The westbound 
approach will not be signal controlled. 

 Dexter Avenue North – Modification to existing signal system. 

 Eighth Avenue North – The traffic signal that will be installed with the Mercer East project will be 
removed with this project.  The Intersection will become unsignalized with the Eighth Avenue North 
approach stop sign controlled with right-in/right-out operation. 

 Ninth Avenue North – Modification to existing signal system. 

2.2.2.1 Codes and Specifications 

Unless modified by these criteria, this project shall be designed based upon the following design 
references, specifications, and standards. 

 City of Seattle Standard Plans for Municipal Construction, 2008 

 City of Seattle Standard Specifications, 2008 

 MUTCD, 2009 

 ROW Improvements Manual Chapter 4, Section 4.16 Street Lighting 

2.2.2.2 Design Criteria and Assumptions 

 Traffic signal controllers and cabinet shall meet requirements set forth by the City of Seattle. 
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 All traffic signal and lighting poles shall be set back a minimum of 3 feet from the face of curb. 

 All signal heads shall be Light Emitting Diode (LED). 

 Vehicle signal heads shall be 12 inches in diameter.  

 Pedestrian signal heads shall be a countdown system. 

 Traffic signal interconnect will be provided at each of the four intersections. 

 The power source to the traffic signal cabinet will be 120v and shall be metered. 

2.2.3 Traffic Systems:  Design Alternatives 
2.2.3.1 Signal Modification at Fifth Avenue North 

 Alternative One:  Convert the existing pre-timed signalized intersection into an actuated system 
with loop detection.  Replace the existing Type II cabinet with a Type III cabinet to service the 
actuated system.  Install a pushbutton to be perpendicular to the crosswalk. 

 Alternative Two:  Keep the signal as pre-time operation with no detection system. 

2.2.3.2 New Signal at Taylor Avenue North 

 Alternative One:  Install an actuated signal system with loop detection for vehicles and 
pushbuttons for pedestrians.  Install vehicle signal heads on span wire or mast arm poles. 

 Alternative Two:  Install a pre-time signal system with no detection.  Install vehicle heads on span 
wire or mast arm poles. 

2.2.3.3 New Signal at Sixth Avenue North 

 Alternative One:  Install an actuated signal system with loop detection for vehicles and 
pushbuttons for pedestrians.  Install vehicle signal heads on span wire, mast arm poles,  
or structure. 

 Alternative Two:  Install a pre-time signal system with no detection.  Install vehicle signal heads on 
span wire, mast arm poles, or structure. 

2.2.3.4 Signal Modification at Dexter Avenue North 

 Alternative One:  Convert the existing pre-timed signalized intersection into an actuated system 
with loop detection.  Replace the existing Type II cabinet with a Type III cabinet to service the 
actuated system.  Install a pushbutton to be perpendicular to the crosswalk.  Convert the existing 
span wire mounting system into a mast arm mounting system for vehicle signal heads. 

 Alternative Two:  Keep the signal as pre-time operation with no detection system.  Keep the 
existing span wire mounting system for vehicle signal heads. 

2.2.3.5 Signal Modification at Ninth Avenue North 

 Alternative One:  Convert the existing pre-timed signalized intersection into an actuated system 
with loop detection.  Replace the existing Type II cabinet with a Type III cabinet to service the 
actuated system.  Install a pushbutton to be perpendicular to the crosswalk.  Convert the existing 
span wire mounting system into a mast arm mounting system for vehicle signal heads. 

 Alternative Two:  Keep the signal as pre-time operation with no detection system.  Keep the 
existing span wire mounting system for vehicle signal heads. 
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2.2.3.6 Illumination 

 Alternative One:  Light the corridor in a staggered position on both sides of the road with LED or 
High Pressure Sodium (HPS) fixtures. 

 Alternative Two:  Light the corridor in an opposite position on both sides of the road with LED or 
HPS fixtures. 

2.2.3.7 ITS 

 Alternative One:  Communicate to the signal at each intersection with fiber interconnect. 

 Alternative Two:  Communicate to the signal at each intersection with copper interconnect. 

2.2.4 Traffic Systems: Outstanding Issues and Recommendation for Resolution 
Further considerations shall be discussed with SDOT on the following issues: 

 Type of intersection system for communication with traffic signal system 

 Consistency/coordination needs with the Mercer East project 

 Additional ITS elements (CCTV, VMS, etc.) 

 Actuated versus pre-timed signalized intersection 

 Type of detection system  

 Emergency vehicle preemption 

 Pushbutton to be perpendicular or parallel to crosswalk 

 Mast arm vs. span wire installation 

 Signal Phasing Sequence 

 Intersection and corridor lighting guidelines 

 LED or HPS lighting source 

2.3 STORM DRAINAGE AND SEWER 

2.3.1 Storm Drainage and Sewer:  Existing Conditions and Methodology 
The Mercer West Underpass Project is located at the southern toe of the Queen Anne neighborhood of 
Seattle, Washington.  The topography of the area is characterized by relatively gentle slopes falling 
from a ridge, coinciding with Queen Anne Avenue, to the east as Mercer Street traverses the base of 
Queen Anne hill.   

The location and timing of the project coincides with two projects, SDOT’s Mercer East project, and 
WSDOT's North Access Connection suite of projects.  The baseline condition for the analysis of the 
impacts to the conveyance systems is the developed condition prior to Mercer East and/or North 
Access Connection being constructed, as this provides the most logical measure of impact to these 
systems as opposed to an interim condition. 
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2.3.1.1 Existing Stormwater Conveyance Systems 

Combined Sewer System 

The combined sewer systems that serve the greater CSO Basin are owned by both SPU and King 
County Metro (KCM).  Facilities owned by SPU include combined sewer mains located in Mercer Street, 
Republican Street, Fifth Avenue North, Taylor Avenue North, Sixth Avenue North, and Aurora Avenue 
North.  KCM facilities include sewer mains in Dexter Avenue North, a 72-inch trunk main that flows 
southwest from Republican Street and Sixth Avenue North to Denny Way, and a 176-inch combined 
sewer (CS) offline storage/outfall beneath Mercer Street known as Mercer Street Tunnel. 

Mercer Street 

Stormwater conveyance for Mercer Street consists of both combined sewer and separated stormwater 
systems.  The separated stormwater portion of the system is explained in the next section.  The 
combined sewer system provides conveyance for the west portion (Fourth Avenue North to Sixth 
Avenue North) as well as the east portion (Dexter Avenue North to Ninth Avenue North) of Mercer 
Street.  Combined sewers for both areas of Mercer Street discharge to the KCM CS trunk line located 
at Dexter Avenue North.   

The 176-inch Mercer Street Tunnel is aligned within the roadway of Mercer Street and is approximately 
50 feet below the surface within the project limits.  The Mercer Street Tunnel is an offline storage 
facility to prevent overflows during large storm events.  During such events, KCM CS diverts flows from 
the overflow structure to the Mercer Street Tunnel that flows west to the Elliott Bay Interceptor.  During 
extremely large events, sewage within the Mercer Street Tunnel receives localized treatment prior to 
discharge to Elliott Bay. 

Dexter Avenue North 

The primary conveyance located in Dexter Avenue North consists of a combined sewer trunk line 
owned and maintained by King County Metro.  Other KCM CS facilities located at Dexter Avenue  
North include: 

 Two-barreled siphon under Broad Street and associated structures. 

 Central Trunk Diversion Structure. 

 Overflow Control Structure (to Mercer Street Tunnel). 

The KCM CS trunk line conveys stormwater runoff and sewer to the West Point Wastewater Treatment 
Plant where treatment is provided.  The KCM CS trunk line is capacity constrained, which requires 
stormwater detention for new projects. 

SR 99 

Stormwater conveyance for SR 99– north of Mercer Street – connects to the combined sewer in 
Mercer Street and discharges to the KCM combined sewer in Dexter Avenue North.  Stormwater to the 
south of Mercer Street has two points of connections to the combined sewer.  Between Mercer Street 
and Broad Street, runoff discharges to a manhole on the 48-inch combined sewer in the Broad Street 
exit.  Between Broad and Republican, runoff discharges to the 22-inch by 33-inch egg-shaped sewer in 
Republican Street that conveys flows west to the same 48-inch combined sewer described above.   
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Taylor Avenue North 

The combined sewer main collects stormwater from areas on Taylor Avenue North and intersecting 
streets, Thomas and Harrison Streets.   

Harrison Street 

Within the project limits on Harrison Street, stormwater runoff may drain to either the public storm 
drain or the combined sewer.  The portion that drains to the combined sewer includes Harrison Street 
between Sixth Avenue North and SR 99.  The sewer drains east one block where there is a confluence 
with the combined sewer in SR 99.  This system drains north one block and connects to the 
aforementioned 22-inch by 33-inch sewer in Republican Street.  

Republican Street 

The combined sewer main located in the former Republican Street ROW services a significant footprint 
of the project area, concentrating sewage from Fifth Avenue North, Taylor Avenue North, Sixth Avenue 
North (north of Republican Street), and SR 99 (south of Mercer Street) discharging to the 48-inch 
combined sewer that parallels Broad Street.  To the west of this confluence point, the sewer has been 
recently replaced with a 42-inch diameter main as part of the Gates Foundation development.  Flows 
from the east of the 48-inch are conveyed via a 22-inch by 33-inch sewer.  

Broad Street 

The conveyance system in Broad Street consists of both combined sewer and separated storm 
systems.  The combined sewer is comprised of the 48-inch main described above.  The areas draining 
to this sewer are described above.  From the confluence point at Republican Street and Broad Street, 
the 48-inch main continues to flow northeasterly, combining with the Mercer Street 21-inch sewer, and 
ultimately discharging to the Dexter Siphon outlet structure located in Dexter Avenue North between 
Mercer Street and Roy Street.  

Separated Stormwater System 

Mercer Street 

The separated stormwater system provides conveyance for the east portion (Sixth Avenue North to 
Dexter Avenue North) of Mercer Street and discharges to the separated stormwater system in Broad 
Street.  The separated storm system discharges to Lake Union without water quality  
treatment.  Discharging stormwater to Lake Union is exempt from flow control since it is designated 
receiving water.  The pipe storm drain (PSD) was installed in the early 1950’s with the lowering of 
Mercer Street during construction of the SR 99 overpass to drain runoff to Lake Union.  The combined 
sewer discussed above was relocated behind the north bridge abutment to maintain elevation in order 
to drain to the KCM CS trunk line in Dexter Avenue North.  The resulting sag has anecdotally been an 
issue for surcharge during large events. 

Broad Street 

Stormwater from the portion of Broad Street that is depressed beneath SR 99 and Dexter Avenue 
North is collected with the separated storm system located within Broad Street.  This separated storm 
system is conveyed along Broad Street to the Lake Union outfall.  
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2.3.1.2 Basin Delineation 

Since the minimum requirements vary depending on how surface water is discharged, the project has 
been delineated into two separate basins determined by the discharge point.  The two discharge 
points for the project include Lake Union and West Point Wastewater Treatment Plant.  The basins will 
be referred to as the Lake Union Basin and CSO Basin for the remainder of this report. 

The Lake Union Basin collects stormwater runoff from areas west of Lake Union and is conveyed with 
facilities owned and maintained by SPU.  Stormwater collected within the Lake Union Basin does not 
currently receive water quality treatment.  

The CSO Basin collects both stormwater runoff and sewage from most of the Seattle Metropolitan area 
and is conveyed with facilities owned and maintained by both SPU and KCM.  The West Point 
Wastewater Treatment Plant owned and maintained by KCM provides wastewater treatment at the 
facility. 

Generally, areas included in the Lake Union Basin include the depressed portions of Mercer Street and 
Broad Street.  The CSO Basin includes the remaining areas of the project (See Appendix B, Figure D1 – 
Existing Drainage Basins and Figure D2 – Existing Land Use). The existing drainage basins including 
pervious, Pollution Generating Impervious Surface (PGIS), non-Pollution Generating Impervious 
Surface (non-PGIS), and total basin area, are summarized in Table 2-7. 

Table 2-7:  West Mercer Project – Existing Basins 

Basin Area Pervious 
(sf) 

Non-PGIS 
(sf) PGIS (sf) Total Area 

(sf) 
Total Area 

(acres) 

Total CSO Basin 25,920 172,396 285,618 479,468 11.01 

EX-CSO 1:  Mercer Street – Fourth 
Avenue North to Taylor Avenue North 

4,815 23,163 81,294 109,272 2.51 

EX-CSO 2:  Mercer Street – Taylor 
Avenue North to Aurora Avenue North 
and Broad Street Exit 

8,590 39,283 22,989 70,862 1.63 

EX-CSO 3: Aurora Avenue North 1,383 14,101 31,998 47,482 1.09 

EX-CSO 4:  Dexter Avenue North 6,666 18,354 32,081 57,101 1.31 

EX-CSO 5:  Mercer Street – Dexter 
Avenue North to Ninth Avenue North 

3,670 40,628 40,038 80,666 1.85 

EX-CSO 6:  Broad Street 796 36,868 77,218 114,086 2.62 

Total Lake Union Basin 13,990 40,025 115,510 155,535 3.57 

EX-LU 1:  Mercer Street 0 5,265 30,438 35,703 0.82 

EX-LU 2:  Broad Street 13,990 34,760 85,072 119,832 2.75 

Total Basin Area     14.58 
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2.3.1.3 Proposed Conditions 

The proposed roadway improvements including the widening of Mercer Street, realigning of Sixth 
Avenue North, and surplusing of Broad Street will alter the existing drainage conditions and basin 
delineation.  The proposed drainage basin areas including surplus, PGIS, and non-PGIS are 
summarized in Table 2-8.  Proposed pervious areas are not included in the table since opportunities 
have not yet been evaluated. 

Table 2-8:  Proposed Basins 

Basin Area Surplus 
(sf) 

Non-PGIS 
(sf) PGIS (sf) Total Area 

(sf) 
Total Area  

(acres) 

Total CSO Basin 152,276 96,786 230,410 479,472 11.01 

PR-CSO 1:  Mercer Street – Fourth 
Avenue North to Taylor Avenue North 

0 36,735 71,435 108,170 2.48 

PR-CSO 3:  Aurora Avenue North  0 14,612 33,129 47,741 1.10 

PR-CSO 4:  Dexter Avenue North 0 6,888 18,966 25,854 0.59 

PR-CSO 5:  Mercer Street – Dexter 
Avenue North to Ninth Avenue North 

0 22,920 57,770 80,690 1.85 

PR-CSO 6:  Broad Street 152,276 15,631 49,110 217,016 4.98 

Total Lake Union Basin 0 51,918 103,647 155,565 3.57 

PR-LU 1:  Mercer Street 0 26,086 53,004 79,090 1.82 

PR-LU 2: Sixth Avenue North 0 25,832 50,643 76,475 1.76 

Total Basin Area     14.58 

Notes: 
1.  Subbasin PR-CSO 2 does not exist in the final condition.  EX-CSO 2 is the area currently private property that will be 

acquired by the City.  This area drains to a combined sewer in the former Republican ROW for the existing condition.   
EX-CSO 2 will become part of proposed basins PR-LU1 and PR-LU2 in the final condition. 

2.  Surplus is the portions of Broad Street and Mercer Street that will be sold and developed for private use.  
 
2.3.1.4 Basin Balance 

The goal of this project is to maintain the existing balance of areas draining to both the combined 
sewer and Lake Union.  Otherwise, a variance from the balance of flows would require KCM to approve 
an increase in flows and a detailed analysis that the additional flows will not increase the likelihood of 
an overflow event. 

In comparison to Table 2-7, there will be an increase in impervious area and pollution generating 
impervious surface from the widening of Mercer Street and realignment of Sixth Avenue North and a 
decrease in impervious area and pollution generating impervious surface from surplusing Broad 
Street.  As part of this project and the North Portal Connection project, Mercer Street and Sixth Avenue 
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North will require ROW acquisition and portions of Broad Street will be surplused and sold.  These 
changes will affect how the proposed drainage basins will be delineated. 

Drainage runoff collected from Broad Street currently discharges to Lake Union but it has been 
assumed to discharge to the combined sewer system when surplused and developed in the future.  
Also, the proposed Sixth Avenue North alignment will create additional drainage collection area to be 
discharged via Lake Union or CSO basins (See Appendix B, Figure D3 – Proposed Drainage Basins and 
Figure D4 – Proposed Land Use). 

Changes to the basin boundaries will result in localized increases or decreases in contributing areas to 
conveyance systems.  At the point where flows from areas west of Dexter Avenue North enter the 
Dexter Siphon, the result will be approximately no net change.  There will be, however, an increase to 
the 21-inch pipe sewer (PS) in Mercer Street and a net decrease to the PS in Republican Street and 
Broad Street.  East of Dexter Avenue North, there is no change to the combined sewer in Mercer 
Street, but there will an increase to the sewer in Roy Street.  This is due to the footprint of Broad 
Street, formerly tributary to Lake Union, now flowing to the CSO basin when surplused.  Further 
analysis is required to assess the capacity of these systems and their ability to accept additional 
tributary areas. 

Some assumptions made in determining the existing and proposed areas include: 

 Roadway areas beneath bridge structures were not counted since these areas do not receive 
direct precipitation.  

 It has been assumed that private development will be required to detain stormwater in the future 
if the surface is converted to impervious area. 

 The baseline existing condition for Mercer Street has been assumed as prior to the Mercer East 
project, including the Broad Street exit to Mercer Street.  Under the final build condition, the 
footprint of Broad Street will transfer from Lake Union Basin to the combined sewer.  

 Although the majority of Sixth Avenue North, south of Mercer Street to Harrison Street, will be 
designed and built by WSDOT, the required drainage facilities for stormwater runoff are evaluated 
as part of this project and included in our basin balance.  It is also assumed that the portion of 
Harrison Street that will be improved in future WSDOT projects will be routed and discharged to 
Lake Union. 

2.3.2 Design Criteria and Standards 
Stormwater facilities will be designed to the City of Seattle Stormwater Code (Seattle Municipal  
Code [SMC] 22.800.000) and the accompanying Director’s Rules, Volumes 1-4 that interpret the 
Stormwater Code. 

This section of the memorandum focuses on the minimum requirements for the project as they  
pertain to flow control and water quality.  The minimum requirements were determined using City of 
Seattle Stormwater Manual Volume 3, Figure 2.8:  Minimum Requirement Determination Overview 
Flow Chart, Figure 2.10:  Applicability of FC No. 2-FC No. 5 to Roadway Projects, and Figure 2.11:  
Applicability of WQ No. 2-WQ No. 4 to Parcel-based and Roadway Projects.  The requirements are 
summarized below for both flows to the West Point Treatment Facility and Lake Union:  
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2.3.2.1 Flow Control Minimum Requirements: 

CSO Basin 
 FC  No. 1 – Implement Green Stormwater Infrastructure 

The flow control requirement to implement Green Stormwater Infrastructure (GSI) is required for any 
roadway project with greater than 2,000 square feet of new plus replaced impervious surface or 
greater than 7,000 square feet of disturbance. 

 FC No. 5 – Peak Flow Control 

Peak flow control is required for roadway projects discharging to combined sewer and has equal to or 
greater than 10,000 square feet of new plus replaced impervious surface.  Peak flow control is 
defined as the post-development 25-year recurrence interval flow shall not exceed 0.4 cubic feet per 
second (cfs)/acre and the two-year recurrence interval flows shall not exceed 0.15 cfs/acre. 

Lake Union Basin 
 FC No. 1 – Implement Green Stormwater Infrastructure 

The Lake Union Basin triggers the same requirements for FC No. 1 mentioned above. 

The Lake Union Basin is exempt from FC No. 2-5 since it is a designated receiving water body. 

2.3.2.2 Water Quality Minimum Requirements 

CSO Basin 
 No water quality requirements apply for this basin since stormwater discharges to public 

combined sewer. 

Lake Union Basin 
 WQ No. 1 – Basic Treatment 

Basic treatment is required for any roadway project that is not discharging to public combined sewer 
and has equal to or greater than 5,000 square feet of new plus replaced PGIS or greater than or equal 
to three-quarters of an acre PGPS.  

 WQ No. 2 – Oil Control Treatment 

Oil control treatment is provided in addition to basic treatment and is applied to high-use sites, which 
for a roadway project is defined as an intersection with an Average Daily Traffic (ADT) count of 25,000 
vehicles or more on the main roadway and 15,000 vehicles or more on any intersecting roadway.   

Table 2-9 below, shows the project intersection ADT for design year 2030.  The only intersections that 
meet the definition of a high-use site are the intersections of Mercer Street and Fifth Avenue North 
and Mercer Street and Dexter Avenue North.  Since the stormwater runoff from the former intersection 
is tributary to the West Point Treatment Facility, oil control treatment is not required. 

It is, however, partially required for the latter.  The area of the intersection of Mercer Street and Dexter 
Avenue North that will be treated for oil control will be the eastbound, or approach lanes of Mercer 
Street on the west side of Dexter Avenue North.  Oil control for intersections is not required on the 
trailing legs.  Stormwater collected from all three remaining legs of the intersection discharge to the 
combined sewer system and therefore do not require oil control treatment either. 
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Table 2-9:  Project Intersection ADT for 2030 

Street ADT Street ADT 

Mercer Street 32,400 Fifth Avenue North 16,450 

Mercer Street 39,250 Taylor Avenue North 3,500 

Mercer Street 37,700 Sixth Avenue North 4,050 

Mercer Street 41,800 Dexter Avenue North 24,700 

Broad Street 12,340 Fifth Avenue North 13,420 

Harrison Street 9,600 Sixth Avenue North 8,050 

 

2.3.2.3 Flow Control Analysis and Design  

The City of Seattle Stormwater Code requires the use of continuous modeling software for projects 
with greater than 10,000 square feet of new plus replaced impervious surface to demonstrate 
compliance with the stormwater code.  This project meets the minimum requirement and will use 
software that is approved for continuous modeling including Western Washington Hydrology Model 
(WWHM), and MGSFlood. 

An additional requirement to using continuous modeling software is to provide a summary of the 
output using the post-processing software SPU Hydrostats. 

Flow control facilities to be considered for this project will be designed to the following requirements:  

 Bioretention Cells – will be designed and sized per Section 4.4.5 of the Director's Rule for Seattle 
Municipal Code Chapters 22.800-22.808 Vol. 3 Stormwater Flow Control and Water Quality 
Treatment Technical Requirements Manual (Vol. 3).  The application of bioretention cells is being 
considered within sidewalk areas. 

 Detention Pipes – will be designed and sized per Section 4.6.4 of Vol. 3.   

 Detention Vaults – will be designed and sized per Section 4.6.5 of Vol. 3.  

 Pervious Pavement – will be designed and sized per Section 4.4.7 of Vol. 3.  The application of 
pervious pavement is being considered for sidewalk areas. 

 Stormwater Chambers – will be sized in accordance with the applicable requirements of Vol. 3 and 
designed in accordance with the manufacturer’s recommendations. 

2.3.2.4 Water Quality Analysis and Design 

The same continuous modeling software requirements for flow control analysis and design apply  
for water quality analysis and design.  Water quality facilities will be designed using the stormwater 
runoff volume or peak flow rate depending on the type of facility and on whether it is online or offline 
of detention. 
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Water quality facilities considered for use in this project will be designed to the applicable 
requirements as follows:  

 Stormwater Media Filtration – Is being considered for basic water quality treatment as  
an emerging technology.  A pre-settling basin will be utilized to reduce maintenance of  
the StormFilter®. 

 Bioretention Cells – Will be designed and sized per Section 4.4.5 and Section 5.8.5.4 of the City of 
Seattle Stormwater Code Vol. 3.  The application of bioretention cells is being considered for 
sidewalk areas. 

 Silva Cell® – will be designed in accordance with Department of Ecology guidelines.   

Chapter 6 of Vol. 3 and CAM 1180:  Design Guidelines for Public Storm Drain Facilities will be used to 
establish design standards for analysis and design.  The conveyance system will be designed using 
one of the three methods:  Rational Method, Single Event Method, or Continuous Flow Modeling.  The 
following analyses will be performed for the conveyance design: 

 Capacity analyses will be performed to verify there is sufficient capacity in the public drainage and 
combined sewer systems. 

 Hydraulic grade line (HGL) analyses will be performed for the conveyance system collecting flows 
from the sag along Mercer Street. Additional information on the downstream system will be 
needed to perform this analysis. 

 It is proposed to use WSDOT design guidelines to determine inlet spacing along curb lines and in 
sag conditions. 

2.3.3 Evaluation of Alternatives 
Alternatives for addressing the stormwater collection, conveyance, detention, and treatment have been 
evaluated to arrive at a recommended option.  The scope of the evaluation covers the Mercer West 
project footprint, but also includes areas that are to be addressed or constructed by WSDOT and its 
contractors.  The limits of the analysis have been agreed to in discussions with WSDOT and its 
consultants.  The overlap of scope is an unintended consequence of several projects occurring within 
the same area and elements of the work being intermingled due to the necessity of providing interim 
infrastructure to maintain traffic until other projects are completed. 

The other projects that require coordination with the Mercer West analysis and design include Mercer 
East and the North Access Connection.  The former project will widen Mercer Street between Eighth 
Avenue North and the I-5 ramps and convert Mercer Street to two-way traffic.  Construction began in 
2010 and, as part of the project, a ramp will be installed to access Broad Street in the interim until the 
Mercer West Project is completed.  The North Access Connection Project will be the northern terminus 
of the viaduct replacement to construct a tunnel beneath downtown Seattle.  The tunnel portal will be 
located in the vicinity of Harrison Street between Sixth Avenue North and the existing SR 99. 

The timing of the Mercer West project is tied to these projects, and in particular the North Access 
Connection Project.  The tunnel-boring machine (TBM) will be launched at the southern terminus in 
2012.  Once that happens work will begin soon afterward on the North Access Connection site to 
accept the TBM.  The interface between the North Access Connection Project and Mercer West as it 
affects the stormwater analysis is primarily the extension of Sixth Avenue North, which will be 
constructed along the east property line of The Gates Foundation property between the future SR 99 
southbound lanes as they approach the tunnel.  Portions of this element of work will be constructed by 
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the Gates Foundation, WSDOT and SDOT; however, the analysis, at least in terms of determining 
direction of flows and basin delineations, is included in this report (See Existing and Proposed 
Drainage Basins Figures in Appendix B).  

2.3.3.1 Stormwater Collection 

Stormwater collection will be installed as new or modified depending on the extent of retrofits to the 
existing roadway.  For the purposes of this analysis the project has been divided into five areas of work 
based on the delineations described in Section 2.3.  These areas are: 

 Mercer Street:  Fourth Avenue North to approximately Taylor Avenue North. 

 Mercer Street:  Taylor Avenue North to Dexter Avenue North including Sixth Avenue North 
Extension, and Harrison Street from Sixth Avenue North to Lake Union basin boundary limit. 

 Mercer Street:  Dexter Avenue North to Ninth Avenue North. 

 SR 99 (Aurora Avenue):  Roy Street to Broad Street.   

 Broad Street: Fifth Avenue North Intersection, and Taylor Avenue North Intersection including the 
intersection of Taylor Avenue and Harrison Street. 

There are few options to evaluate exclusively as the collection and conveyance systems will largely be a 
function of whether the runoff in a particular area must be detained or treated prior to discharge, and 
whether this is done in that area of the project or elsewhere.  If provided elsewhere through an area 
swap, for example, collection will consist of catch basins or inlets placed along the face of curb 
draining to the pipe sewer (PS) or pipe storm drain (PSD) main via a core tap (for existing pipe or new 
pipe 24 inches and larger).  When first flowing to a flow control or treatment facility, a conveyance pipe 
will be installed to convey runoff to this point prior to connection to the PS or PSD main. 

The public storm drain, which collects runoff from the sag along Mercer Street and drains east to the 
Broad Street storm drain that flows to Lake Union, will be replaced.  The Broad Street storm drain will 
be abandoned with Broad Street.  The Mercer East project will install a new 24-inch diameter storm 
drain flowing north in Ninth Avenue with a stub provided for this project to connect to west of Ninth 
Avenue.  A vertical and horizontal alignment has been established for this.  Mercer West will construct 
the new storm drain between the sag and this point of connection.  The new drain will be installed in 
the south half of Mercer Street but must cross the street as the point of connection is along the north 
curb line.  The new storm drain will cross the Dexter Avenue Siphon – part of KCMs CS.  The two-barrel 
siphon was constructed to pass flows beneath Broad Street and consists of a 66-inch and 24-inch 
sewer line.  The storm drain could be installed to pass above the lowest part of the sewer (once the 
Broad Street is filled) or below the sewer by crossing the sloping portion between the inlet structure 
and the sag of the siphon.   

The preferred alternative is to pass below the sloping portion of the siphon to maximize depth at the 
upstream end of the storm drain at the sag where depth will be critical to maintaining head in order to 
install facilities for treatment. 

Crossing the siphon south of the outlet structure on the other sloping end was not considered, as this 
would align the storm drain north of the future Mercer Street ROW line. 
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2.3.3.2 Drainage Alternatives Analysis 

The method for analysis is to determine the size and cost of conventional methods for stormwater 
detention and water quality as a baseline condition.  Green Stormwater Infrastructure (GSI) is then 
evaluated for each area to see the benefits and construction costs comparisons.  The benefit from GSI 
elements is considered as the reduction in detention volume or the required size of the StormFilter® 
system to meet the minimum requirements, and the added aesthetic value to the project.  The costs 
were determined from SPU standard unit costs, as applicable, to develop a planning level estimate.  
Costs for non-standard items were developed from bid histories and manufacturer’s quotes. 

Planning level construction unit costs were estimated as follows: 

 For detention as cost per cubic-foot, 

 StormFilter®  as a per filter cartridge cost,  

 Bioretention as square-foot cost,  

 Pervious pavement as square-foot cost, 

 Filterra® as a per unit cost, and 

 Storm Chambers as cost per cubic-foot. 

GSI 

Seattle Stormwater Code requires that roadway projects implement GSI to the maximum extent 
feasible.  The following elements have been considered for use in the project: 

 Porous Sidewalks 

 Bioretention 

 Tree Preservation 

 Tree Planter boxes (Filterra®) 

 Silva Cells® 

 Storm Chambers 

The intent of GSI is to incorporate design elements for the collection of stormwater runoff that mimics 
natural processes, in particular infiltration, evapotranspiration, adsorption, and filtration through a 
combination of soil and vegetation complexes.  The options that have been evaluated herein have 
been analyzed first for feasibility, and second to assess whether their respective function has a 
measurable benefit on other project requirements (i.e. flow control and treatment). 

The implementation of these GSI elements may compete against other goals of the project.  It is 
proposed for example, to install a 25-foot sidewalk on the north side of Mercer Street and 16-foot 
sidewalks along the south.  These widths are well in excess of the minimum standard but the intent is 
to provide bicycle and pedestrian improvements that GSI will not necessarily be compatible with.  
Installation of bioretention will have to consider the intended function of these areas for non-motorized 
users.  Porous pavement is perceived negatively by many bicyclists due to the rougher texture 
associated with the material, and therefore may not be appropriate for the bike path.  GSI applications 
will have to be selected while weighing in these considerations and others, including safety, 
maintenance, and user expectations.   
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Conventional Flow Control and Water Quality 

As mentioned above, the available space for GSI in the sidewalk area is limited with proposed 
pedestrian and bicycle improvements.  With the urban setting of the project and the proposed 
improvements, areas for GSI elements are limited.  It is not feasible to provide flow control or water 
quality from GSI elements alone.  To meet compliance for both flow control and water quality, we will 
evaluate both conventional and GSI methods.  The conventional method considered for detention 
includes detention vaults or tanks, and for conventional water quality treatment, media filtration (i.e. 
Storm Filter® or equivalent). 

CSO Basin Alternatives (Flow Control) 

Seattle Stormwater Code requires stormwater runoff that discharges to the combined sewer system 
must be detained to the Peak Flow Control Standard.  Alternatives have been considered for flow 
control for the proposed drainage basins. 

As stated above, the same approach was used for each basin, which created three alternatives for 
each basin area.  The three alternatives for basins PR-CSO 1, 3, and 5 are below.  Basin PR-CSO 4 
(Dexter Avenue North) has been combined with PR-CSO 5 for the alternatives analysis.  The 
alternatives for PR-CSO 6, which includes the intersections of Fifth Avenue North and Thomas Street, 
and Taylor and Harrison Streets, provided alternatives for detention and bioretention but have focused 
on providing compensatory storage for these areas in other subbasins.   

CSO Basin Alternative A – Detention 

There are three main constraints to locate detention facilities:  the invert elevation of existing drainage 
to which the new systems will drain to, the proposed vertical roadway alignment, and existing utilities.  
The locations of the detention facilities were sited while considering these constraints.  For this 
evaluation, detention facilities are largely proposed with a centralized approach but it would be 
possible to install multiple smaller facilities.  The detention facility sizes were approximated using 
continuous modeling software.  The proposed stormwater conveyance catches the runoff for the basin 
areas and connects to the detention facility where the flow control structure releases the peak flow 
control to the combined sewer system.  See Appendix B, Figures D5, D9 and D10 for CSO Basin 
Alternatives 1A.  Table 2-10 below summarizes the detention volumes and estimated construction 
costs for Alternatives A.  

Table 2-10:  Alternative 1 Costs 

Basin Detention Tank (cf) Construction Cost 

PR-CSO 1 5,100 $142,800 

PR-CSO 3 2,448 $68,544 

PR-CSO 5 4,320 $120,960 

PR-CSO 6 3,576 $100,128 
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CSO Basin Alternative 2 – Detention and Bioretention 

The same constraints to locate detention facilities for Alternative 1 apply for Alternative 2. There are 
some additional challenges to combine detention and bioretention.  The location of the detention 
facilities must be located at the end of basin area to collect all of the stormwater runoff from the 
bioretention facilities.  The bioretention facilities shall be located at the back of sidewalk away from the 
travel lanes, and where there is enough space to meet American with Disabilities Act (ADA) 
requirements and Seattle ROW Improvement Manual.  The proposed facilities would have a maximum 
width of 5 feet based on preliminary modeling. During design, further evaluation can look at the 
feasibility of reducing this width.  There are some design challenges to integrate bioretention for 
roadways with steeper slopes.  Maximum grades along Mercer Street approach eight percent.  The 
bioretention cells in these areas will be designed with concrete weirs between cells with a maximum 
length of 19-feet.  It will result in a terraced effect allowing stormwater to cascade down from one cell 
to the next. 

Additionally, contaminated soil areas have been identified within the project limits that will limit where 
bioretention can be used for flow control.  Facilities that utilize infiltration within 500 feet of a 
contaminated site require a hydrogeologist report to determine if stormwater can be infiltrated safely.  
This information will be requested for design if bioretention is considered to be feasible. 

Bioretention cells are not proposed within the north sidewalk of Mercer Street.  They had been 
considered between the proposed bike path and pedestrian sidewalk, but an existing wall footing 
extends into this area, which would make any bioretention here not constructible or ineffective.  

See Figures D6, D9 and D10 for CSO Basin Alternatives 2.  See Figure D11 for a detail of the 
bioretention cells.  Table 2-11 below summarizes the detention tank volumes, bioretention length, and 
estimated construction costs Alternative 2. 

Table 2-11:  Alternative 2 Costs 

 Detention Tank 
(cf) 

Bioretention 
(sf) 

Construction 
Cost 

PR-CSO 1 4,824 1,000 $168,572 

PR-CSO 3 1,998 1,500 106,194 

PR-CSO 5 3,070 2,200 $159,660 

PR-CSO 6 2,968 2,400 $163,504 

CSO Basin Alternative3C – Detention, Bioretention, and Porous Sidewalk 

The same constraints to locate detention and bioretention facilities for Alternative 2 apply for 
Alternative 3.  A limitation for porous sidewalks is for driveways since the durability of the porous 
sidewalk may be reduced.  The location of porous sidewalk was evaluated for the same areas as 
bioretention and limited to sidewalk areas only.  Porous sidewalk was not analyzed for the north 
sidewalk of Mercer Street due to the north wall footings under the proposed pedestrian sidewalk.  
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See Appendix B, Figures D7 and D9 for CSO Basin Alternatives 3.  Table 2-12 below summarizes the 
detention tank volumes, bioretention length, porous sidewalk area, and estimate construction costs for 
Alternative 3. 

Table 2-12:  Alternative 3 Costs 

 Detention Tank 
Volume (cf) 

Bioretention  
(sf) 

Porous 
Sidewalk Area 

(sf) 

Construction 
Cost 

PR-CSO 1 3,564 1,000 6,160 $211,832 

PR-CSO 3 Note: Alternative 3 for PR-CSO 3 was omitted due to horizontal setback requirements 
for porous sidewalks. 

PR-CSO 5 2,755 2,200 2,500 $182,715 

 

Additional alternatives for addressing flow control, which are simply variations to the concepts 
described above, include the use of storm chambers, or other underground retention/detention 
structures.  Products include ChamberMaxx® by CONTECH, and Rainstore3®, by Invisible Structures, 
Inc. The benefit of these products is that they will promote infiltration and reduce flows to the 
combined sewer system.  These products could be installed in lieu of a standard detention tank.  They 
are plastic structures, often half-pipe arches, or in the case of Rainstore3®, a plastic stackable grid, 
placed over a level gravel base.  They are rated for HS-20 loading so could be placed beneath the 
roadway if there is insufficient space beneath a sidewalk.  The most significant drawback is that there 
is no access within the chambers to clear out debris, so effective presettling and screening is 
important.  

The soils in this area are not expected to provide significant infiltration, however even at a rate as low 
as 0.25 inches per hour over the footprint of the system will still result in a reduction in detention 
volume.  However for the volumes being dealt with within the CSO basin, the question is whether that 
decrease is worth the additional construction cost as well as the potential maintenance constraints.  
The flow control standard for CSO basins is not as restrictive as for those discharging to streams.  As 
such the potential for reduced volumes is less.  The typical reduction that could be realized for the 
basins in this project is on the order of 4 percent.  The estimated cost for installation of a storm 
chamber system is actually less than that for conventional detention (based on SPU unit costs), 
however due maintenance considerations, and the presence of contaminants within certain areas of 
the project, it is not the preferred alternative at this time.  

Flow Control Recommendations 

The goal in evaluating alternatives for flow control was to compare benefits in terms of reduction in 
detention volumes against the cost of implementing GSI.  The benefit was defined as detention 
volume reduction.  Other benefits of GSI that are not as easily measured include reduced loads on the 
combined sewer system.  The following benefits and cost comparisons for Alternative 2 and 3 are: 

Alternative 2: 

 An average 9 percent reduction in detention vault size for the addition of bioretention. 
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 An average 43 percent increase, $0.62 per square foot of roadway in construction costs to add 
bioretention. 

Alternative 3: 

 An average 18 percent reduction in detention vault size for the addition of bioretention and porous 
sidewalk. 

 An average 78 percent increase, or $1.19 per square foot of roadway, in construction costs to add 
bioretention and porous sidewalk. 

Bioretention is the most cost effective approach to implementing GSI.  Although installing pervious 
sidewalk reduces detention volume by an additional 16 percent, the construction costs would be 62 
percent higher than just installing bioretention alone.  Alternative 2 appears to be a preferred 
alternative based on the opportunity to implement GSI while minimizing the added costs.  Although the 
costs for porous sidewalk increase construction costs more than bioretention, it may be desirable 
depending on the project goals to implement GSI. 

Lake Union Basin (Water Quality) 

For areas in the project limits that will drain to Lake Union, Seattle Stormwater Code requires water 
quality treatment.  Lake Union is defined as a Basic Treatment Receiving Water in the City’s Flow 
Control and Water Quality Technical Requirements Manual.  The proposed drainage basin that was 
evaluated for water quality alternatives is Lake Union Basin One.  The remaining proposed Lake Union 
Basin areas were combined into this basin.  Similar to the flow control alternatives, there are three 
alternatives for Water Quality treatment.  The three alternatives for Water Quality treatment are below. 

Lake Union Basin Alternative 1 – Conventional Treatment 

Similar to locating detention facilities, there are three main constraints to locate StormFilter® vaults:  
the invert elevation of existing drainage, the existing or proposed vertical roadway alignment, and 
existing utilities.  If the size of the facility becomes large or deep, it can be difficult to find a location in 
the roadway.  The locations of the StormFilter® facilities were determined with these constraints.  For 
this evaluation, one StormFilter® vault is proposed, but it would be possible to install multiple smaller 
facilities (See Appendix F, StormFilter® Product Information).  The StormFilter® facility was sized using 
continuous modeling software with the water quality flow rate.  The proposed stormwater conveyance 
catches the runoff for the basin areas and connects to the StormFilter® facility after going through a 
pre-settling catch basin.  A portion of Mercer Street at the intersection of Dexter Avenue North will be 
treated for oil control prior to discharging to the pre-settling catch basin. 

See Appendix B, Figure D5 for Lake Union Basin Alternative 1.  Table 2-13 below summarizes the 
StormFilter® vault size and construction costs for Alternative 1. 

Table 2-13:  Alternative 1 Costs 

 StormFilter® Cartridges (count) Total Cost 

Lake Union Basin 1 36 $108,000 

 

Lake Union Basin Alternative 2 – Conventional Treatment and Bioretention 



 

SEATTLE DEPARTMENT OF TRANSPORTATION 
Mercer Corridor Project West Phase – Civil Design Memorandum 35 

The same constraints to locate StormFilter® facilities for Alternative 1 apply for Alternative 2.  The 
StormFilter® vaults are shown in the same location as Alternative 1 but the size of the vault will 
decrease with the addition of bioretention.   

For this memorandum, GSI alternatives were not analyzed for the north sidewalk of Mercer Street due 
to the presence of the wall footing beneath the roadway section.  The proposed western sidewalk in 
6th Avenue North is 12 feet in width.  The road will be sloped to drain entirely to the east.  In lieu of 
bioretention cells within this sidewalk, the use of Silva Cell® has been evaluated.  It is a proprietary 
product manufactured by DeepRoot.  The Silva Cell® was originally conceived as a solution to promote 
growth and health of trees in an urban landscape.  They function, however, very similar to bioretention, 
and have now received approval from the Washington State Department of Ecology as equivalent to 
bioretention for water quality treatment (See Appendix F, Silva Cell® Product Information). 

See Appendix B, Figure D6 for Lake Union Basin Alternative 2.  Table 2-14 below summarizes the 
StormFilter® vault size, bioretention length, and construction costs.   

Table 2-14:  Alternative 2 Costs 

 StormFilter®

Cartridges (count) 
Bioretention * 

(sf) Total Cost 

Lake Union Basin 1 11 1,750 $338,625 

*Including Silva Cell along 6th Avenue N. 

Lake Union Basin Alternative 3 – Conventional Treatment, Bioretention, and Porous Sidewalk 

A limitation for porous sidewalks is for driveways since the durability of the porous sidewalk may be 
reduced.  The location of porous sidewalk was evaluated for the same areas as bioretention and 
limited to sidewalk areas only.   

As mentioned under Section 2.3.3.2, contaminated soil areas have been identified within the project 
limits that will limit where bioretention can be used for infiltration.  Since water quality treatment does 
not require infiltration, bioretention facilities will not be limited by these contaminated soil areas. An 
underdrain can be installed below the bioretention soil to prevent infiltration and convey the treated 
stormwater to conventional treatment facilities. 

See Appendix B, Figure D7 for Lake Union Basin Alternative 3.  Table 2-15, below, summarizes the 
StormFilter® vault size, bioretention length, porous sidewalk area, and estimated construction costs.   

Table 2-15:  Alternative 3 Costs 

 StormFilter® 
Cartridges (count) 

Bioretention * 
(sf) 

Porous Sidewalk 
Area (sf) Total Cost 

Lake Union Basin 1 7 1,750 11,800 $477,075 

*Including Silva Cell along 6th Avenue N. 

A fourth alternative for water quality treatment is Filterra®, which is manufactured by Americast (See 
Appendix F, Filterra® Product Information).  Americast’s proprietary product has received a General 
Level of Use Designation (GULD) for oil, basic and enhanced treatment.  Filterra® is advantageous for 
its ability address multiple treatment requirements in a single product, its cost effectiveness, and its 
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ease of maintenance.  Typical maintenance of a Filterra® unit requires removal of debris from the unit 
and additional of mulch layer one to two times per year depending on the site.  A disadvantage of the 
product is that it is not possible to meet the pretreatment requirement that applies to bioretention 
facilities since it must take flows directly from the road surface.  Secondly, the plantings that are 
installed in these units are smaller shrubs and may not be compatible with the landscaping palette for 
this project. 

See Appendix B, Figure D8 for Lake Union Basin Alternative 4.  Table 2-16 below, summarizes the 
Filterra® count and estimated construction costs. 

Table 2-16:  Alternative 4 Costs 

 Filterra® (count) Total Cost 

Lake Union Basin 1 17 $190,450 

 

Water Quality Recommendations 

The goal in evaluating alternatives for water quality treatment was to analyze benefit and cost 
comparisons from implementing GSI.  The benefits were defined as the StormFilter® vault size 
reduction and the aesthetic values from implementing GSI.  The following benefits and cost 
comparisons for Alternative 2 and 3 are: 

Alternative 2 

 69 percent reduction in StormFilter® size or 25 cartridges as compared to conventional only. 

 214 percent increase in construction costs or $230,625 over conventional only. 

Alternative 3 

 8 percent reduction in StormFilter® size or 29 cartridges as compared to conventional only. 

 342 percent increase in construction costs or $369,075 over conventional only. 

Similar to the flow control alternatives, bioretention provides the most cost effective approach to 
implementing GSI for water quality treatment.  Porous sidewalk nearly triples the cost with a minor 
reduction in water quality treatment.  Alternative 2 is the preferred alternative based on the 
opportunity to implement GSI and minimizing added costs. 

Oil Control Treatment 

Oil Control, as discussed in Section 2.2, is required for the portion of the intersection of Mercer Street 
and Dexter Avenue North that drains to the public storm drain flowing to Lake Union.  It is not required 
for the portions of the intersection that discharge to the combined sewer.  The requirement applies 
only to the eastbound portion of the west leg (approach), as this is the area of roadway that will have 
traffic queuing at the signal.  It is not required for the trailing legs of an intersection.  At this level of 
design, it is assumed that at most, oil treatment would be provided for the area east of the SR 99 
overcrossing, which also nearly coincides with the probable extents of the left turn lane (a stipulation 
Vol. 3 of requirements).  An oil/water separator can be installed in the roadway or sidewalk collecting 
runoff from the area described and still gravity drain to the public storm drain in Mercer Street. 
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Alternatively, Filterra® units could be installed along the south curb line.  Filterra® could be used 
exclusively in this area needed for oil control treatment, or throughout the Lake Union Basin to address 
all treatment needs for the tributary areas.  Refer to Figure D8, Filterra® Alternative for the Lake Union 
Basin.   

A sand filter vault for oil control treatment was not evaluated for this memorandum due to additional 
maintenance costs.  The standard oil/water separator that is appropriate for the site is proposed. 

2.3.3.3 Dexter Sewer Siphon  

KCM owns and maintains the Dexter Siphon, a sanitary sewer inverted siphon that passes beneath 
Broad Street described earlier.  The siphon was constructed in 1956 at the time Broad Street and 
Mercer Street were lowered to accommodate the grade separation of SR 99.   

The siphon consists of an inlet and outlet structure on either side of Broad Street, a low-flow 24-inch 
diameter sewer, a 66-inch diameter sewer to accommodate higher flows, maintenance accesses, and 
a cleanout structure that houses valves that drain the lines to Lake Union, which is never actually used 
per King County.  The sewer lines at their lowest elevations have inverts of 26.45 and 26.76 feet 
(NAVD 88).  Broad Street will be surplused and filled to match the grade of Mercer Street, which will 
add an additional 20 feet of fill over the pipes.    

King County has not had any maintenance concerns with the facility; therefore, the preference is to 
leave the siphon in place.  Structural analysis will be performed during design to review the loading 
capacity of the additional soil load when Broad Street is filled.  The structural analysis will be based on 
the record drawings of the pipe and not involve actual inspection of the pipe to assess condition.  
Should it be determined that the pipe may be compromised, alternative solutions include lightweight 
fill over the existing siphon piping, protecting the piping with a protection slab or abandoning and 
replacing the siphon to the original gravity configuration will be reviewed. 

Additionally, minor grade adjustments of the siphon structure lids will be needed; this is expected to be 
minimal work as the grade change on Dexter Avenue North is expected to be small.  In summary, the 
alternatives are: 

 Leave the existing siphon in place: if soil loads become a concern, a cast-in-place concrete 
“bridge” could be constructed over the siphon with footings on either side of the siphon lines to 
keep the zone of influence away from the pipes.  Alternatively, if lesser protection is warranted, 
leaving the existing concrete roadway slab above the pipe to distribute to weight of the additional 
fill loads will be considered.  Standard roadway fill material would be placed above the protection.  
Lightweight fill or Geofoam can also be explored to reduce existing pipe loading concerns.   

 Replace siphon:  The sewer main could be restored to its original configuration with a single 66-
inch gravity sewer line crossing Mercer Street.  The new pipe would be constructed from the 
existing approach structures immediately upstream and downstream of the inlet and outlet 
structures respectively.  The former structures, along with the siphon lines, would be backfilled 
and abandoned.  This alternative may require the relocation of PSE gas mains, 4 inches to 12 
inches in diameter. 

It appears the preferred alternative is to leave existing siphon as exists today, perform the structural 
analysis, and, if needed, explore protection options. 

2.3.3.4 Combined Sewer Routing at SR 99/Mercer Street north bridge abutment 



 

SEATTLE DEPARTMENT OF TRANSPORTATION 
38 Mercer Corridor Project West Phase – Civil Design Memorandum 

An existing combined sewer is in potential conflict with the new SR 99 bridge over Mercer Street north 
abutment.  Today, the sewer exists immediately behind the existing bridge abutment and north of the 
Mercer Street retaining wall.  However, the new drilled shaft bridge abutment will be significantly 
thicker and will therefore conflict with the existing combined sewer alignment.  Four alternatives were 
considered as follows: 

 Alternative 1:  Leave the combined sewer line where exists today; construct the new bridge 
abutment (drilled shaft) behind the combined sewer line, resulting in a longer bridge.  Three 
existing manholes, just north of the existing abutment, could be located within the width of the 
new bridge.  The manhole near the centerline of SR 99 provides a connection from the combined 
sewer flowing south in SR 99.  The two manholes upstream and downstream of this central 
manhole do not appear to have any incoming pipes and elimination of these manholes would be 
preferred to minimize penetrations in the bridge deck.  The final east/west location of the new 
manhole will be determined by the bridge girder orientation to provide an isolated opening in the 
superstructure.  Further coordination with WSDOT bridge engineers is needed regarding this 
manhole(s) within the superstructure to ensure expansion/contractions and other structural 
concerns are addressed.  See Figure 2-2 below for an illustration of this alternative, it is also 
shown in Appendix B, Sheet PS1.  The planning level cost associated with this alternative is 
approximately $520,000.  See Appendix E for the planning level estimate. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-2:  Combined Sewer Alternative 1 
 

 Alternative 2:  Construct the abutment immediately at, or near, the existing abutment where it 
would normally be constructed; re-route the combined sewer line around the north side of the 
abutment.  See Figure 2-3 below for an illustration of this alternative, it is also shown in Appendix 
B, Sheet PS2.  The planning level cost associated with this alternative is $310,000.  See Appendix 
E for the planning level estimate.  Some risks with this design have not yet been fully vetted, 
regarding the viability of the manhole at the east side of the abutment.  The manhole that would 
be built over the existing combined sewer line would be the turning point for routing around the 
new abutment.  On the east end of the abutment, the building footing and combined sewer line 
are of such close proximity that the manhole would be constructed at the corner of the building, 
within the footprint of the abutment.  A shortened or modified abutment would be needed in this 
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area to accommodate this manhole.  The pipe capacity should be acceptable with this re-route; it 
keeps the pipe slopes approximately 1.5 percent, similar to what exists today.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-3:  Combined Sewer Alternative 2 
 

 Alternative 3:  Re-route the combined sewer north on SR 99 and east on Roy Street, connecting 
into the Dexter Avenue North combined sewer main.  This avoids the majority of the SR 99 
abutment conflict.  Side sewer connections in SR 99 between Mercer Street and Roy Street would 
need to be reconstructed/reconnected to this lowered main, flowing in the opposite direction of 
what exists today.  There will be significant maintenance of traffic impacts while these side sewers 
are reconstructed.  See Appendix B, Sheet PS3 for an illustration of this alternative.  The planning 
level cost associated with this alternative is $560,000.  See Appendix E for the planning level 
estimate. This does not appear to be an economically viable option and was not studied further.  

 Alternative 4:  Re-route the combined sewer north on Sixth Avenue North and east on Roy Street, 
connecting into the Dexter Avenue North combined sewer main.  This avoids the SR 99 abutment 
conflict entirely.  Side sewer connections in Sixth Avenue North and SR 99 between Mercer Street 
and Roy Street would need to be reconstructed/reconnected to this lowered main flowing in the 
opposite direction.  There will be significant maintenance of traffic impacts on SR 99 while these 
side sewers are reconstructed.  See Appendix B, Sheet PS4 for an illustration of this alternative.  
The planning level cost associated with this alternative is $725,000.  See Appendix E for the 
planning level estimate.  This does not appear to be an economically viable option and was not 
studied further. 

The preferred alternatives are narrowed to Alternatives 1 and 2 and will be refined further before a 
decision is made.  While Alternative 2 appears more cost effective, there are design details at the east 
end of the abutment that need to be fully explored before a decision can be made.  Alternatives 3 and 
4 are not preferred, as they are not economically viable and increase the project footprint, disturbed 
area, and existing infrastructure impacts.  
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2.4 WATER  

2.4.1 Water:  Existing Conditions and Methodology 
An existing 20-inch cast iron water main is currently under the northern driving lanes of Mercer Street 
extending from the west project limits to Dexter Avenue North, where it tees into a north/south 20-inch 
line.  The original line along Mercer Street was constructed in 1905; a section from Taylor Avenue 
North to Dexter Avenue North was removed and replaced when the Mercer Street underpass at SR 99 
was constructed between 1955 and 1958.  The 1955 construction plans indicate the line was 
replaced with a 20-inch cast iron water main class 150 with a high probability of bad joints.  A single 
recent pothole elevation obtained near Sixth Avenue North indicated 5 feet 6 inches of cover on this 
late 1950s portion of the water main.   

There is an 8-inch cast iron water main running north/south in Taylor Avenue North that tees into the 
20-inch cast iron water main in Mercer Street. 

An 8-inch cast iron water main runs in Sixth Avenue North, north of Mercer Street, which ties into the 
20-inch cast iron water main in Mercer Street.  The line ties into the 20-inch Mercer Street main with a 
cross fitting.  There is a 12-inch cast iron line going south from the cross fitting along the former Sixth 
Avenue North alignment that has been recently capped for The Gates Foundation campus construction 
in this area. 

There is an existing cast iron water main running north/south in SR 99 and across the existing 
structure spanning Mercer Street.  North of Mercer Street, and across the bridge structure, it is an 8-
inch diameter pipe, south of Mercer Street it increases to 12 inches in diameter.  The section of pipe 
underneath the bridge structure was constructed between 1955 and 1958. 

Along each of the above noted lines, there are various water service connections and fire  
hydrant services. 

This information has been gathered from survey, record research, field observation, and conversations 
with SPU. 

2.4.2 Water:  Design Criteria and Standards 
Construction activities around the existing water line, including any water line reconstruction, will be 
governed by the following standards: 

 City of Seattle's Standard Specifications and Standard Plans for Road, Bridge, and Municipal 
Construction, 2011 edition. 

 2010 Edition SPU Design Standards and Guidelines, including Appendix B – Settlement 
Monitoring Requirements for Cast Iron Water Mains. 
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2.4.3 Water:  Design Alternatives 
The existing water main supported beneath the SR 99 bridge over Mercer Street will be removed and 
will not be replaced as part of this project.  The water main in SR 99, south of Mercer Street, is being 
abandoned due to WSDOT’s North Access Connection project.  With this abandonment south of 
Mercer Street, an existing dead end line will exist in SR 99 between Roy Street and Mercer Street.  SPU 
has identified two alternatives for review in order to minimize long-term impact with the removal of this 
section of water line. 

 Alternative 1:   Provide an 8-inch water main connection between the existing water line in SR 99 
just north of Mercer Street and the 20-inch cast iron water main in Mercer Street.  This connection 
would be accomplished by going under or through the new bridge abutment and up into SR 99 
with 45 degree vertical bends.  With the preferred bridge abutment type being drilled shafts, the 
line could be aligned to pass between adjacent shafts. Where this new water line crosses the 
existing combined sewer, the water would be approximately 14-feet below the combined sewer. 
See Figures 2-4 and 2- below for an illustration. Plans W1 and W2 in Appendix C also show this 
alternative.  The planning level cost associated with this alternative is $40,000.  See Appendix E 
for the planning level estimate.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-4:  Water Alternative 1 – Plan View 
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Figure2-5:  Water Alternative 1 – Section View A-A 
 

 Alternative 2:   Dead-end the 8-inch cast iron water main in SR 99 just north of the Mercer 
overpass.  The existing line would be capped, thrust blocked, and a blow off assembly would be 
installed.  A new 8-inch water main would be constructed in Roy Street between SR 99 and the 20-
inch cast iron main in Dexter Avenue North.  See Figure 2-6 below for an illustration of this 
alternative.  Plan W3 in Appendix C also shows this alternative.  The planning level cost associated 
with this alternative is $76,000.  See Appendix E for this planning level estimate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-6:  Water Alternative 2 – Plan View 
 
Alternative 1 appears to offer the best long-term benefit to SPU, providing better grid connectivity for 
less cost; therefore, Alternative 1 appears to be the preferred alternative. 
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2.4.3 Water:  Outstanding Issues and Recommendation for Resolution 
 SPU has determined that they do not intend to replace the 20-inch cast iron water line that 

generally runs along the project corridor near the future north curb line.  Therefore, mitigating or 
eliminating potential design conflicts with the existing 20-inch cast iron water main will be a 
priority.  This involves new project elements that are yet to be located exactly but have the 
potential to be in conflict with the existing water main.  They include: 

— New signal pole foundations at Mercer Street intersections with Taylor Avenue North and the 
new Sixth Avenue North alignment.   

— New storm drainage structures in the Mercer Street north curb line. 

— Demolition work.  Typical precautions including vibration and deflection monitoring will be 
needed for concrete panel removal or any vibratory work above the water line. 

— Tree/Landscape opportunities.  

— The design team will seek to avoid relocation or impacts to the water main to the extent feasible 
and work through issues as they arise. 

 The existing Mercer Street and Dexter Avenue North intersection over the Broad Street bridge 
structure is being removed with the filling of Broad Street.  The north/south 20-inch cast iron 
water main across the bridge will need to be protected, replaced during bridge removal, or 
relocated.  Initial modeling results by SPU show a complicated scenario for taking this link off-line, 
likely a temporary bypass of unknown size will be needed; depending primarily on other 
construction projects that affect this area.  The preferred path for resolution is that as design 
progresses and a demolition-sequencing plan is progressed, further coordination with SPU will 
better define the approach needed to relocate with this main.   

2.5 ELECTRIC POWER, TRANSMISSION AND DISTRIBUTION 
There are a variety of existing electrical facilities owned by SCL in the vicinity of the Mercer West 
Underpass project that may be impacted by new construction.  There are two existing voltage classes, 
115kV transmission and 26kV radial distribution, as well as one additional voltage class, 13.8kV 
network distribution, which may be impacted.   

The existing and proposed conditions referenced below are considering the 2010 existing conditions 
and final condition of the facilities.  Portions of these facilities will be constructed by The Gates 
Foundation per their Agreement with the City of Seattle.   

2.5.1 Power:  Existing Conditions and Methodology 
2.5.1.1 Existing 115kV Transmission 

There are two existing 115kV transmission lines within the project corridor, Broad-Canal (BR-CN) and 
Broad-University (BR-UN).   

The 115kV transmission BR-CN circuit is an existing overhead 954-kcmil ACSR 115kV transmission 
line.  The existing BR-CN circuit aerially exits the Broad Street Substation to the west to a pole on Taylor 
Avenue North, then heads north to Broad Street and continues northeast on Broad Street until it turns 
north on vacated Sixth Avenue North located on The Gates Foundation property.  The BR-CN circuit 
continues north on vacated Sixth Avenue North through The Gates Foundation property until it turns 
west on Mercer Street, then turns north on Taylor Avenue North.  Once BR-CN crosses Mercer Street  
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it is out of the project corridor.  BR-CN is overhead for the entire existing installation inside of the 
project corridor.   

The 115kV transmission BR-UN circuit is an existing overhead 954-kcmil ACSR 115kV transmission 
line.  The existing BR-UN circuit aerially exits the Broad Street Substation to a pole adjacent to the 
Substation along Broad Street, and continues northeast on Broad Street until it exits the project 
corridor in the vicinity of Broad Street and Dexter Avenue North.  As part of the Mercer East project, a 
portion of the BR-UN circuit will be relocated underground within Mercer Street within the Mercer East 
corridor.  At the west end of the Mercer East project, an underground duct bank stub and a steel 
termination pole will be installed and will connect to the future relocation of the BR-UN circuit within 
the Mercer West corridor, whether it is relocated overhead or underground. 

2.5.1.2 Existing 26kV Radial Distribution 

There are three existing 26kV radial distribution circuits within the project corridor:  2654, 2657,  
and 2658.   

The existing 26kV radial distribution circuit 2654 exits Broad Street Substation in an underground duct 
bank to the west to Taylor Avenue North and heads north to Broad Street.  The existing 26kV radial 
distribution circuit 2658 exits Broad Street Substation in an underground duct bank to the north on 
Harrison Street and heads west to Broad Street. 

At Broad Street, circuits 2654 and 2658 intercept each other and head northeast within Broad Street 
in a combined duct bank until they turn north on vacated Sixth Avenue North through The Gates 
Foundation property.  Once on the vacated Sixth Avenue North ROW within The Gates Foundation 
property, the two circuits diverge and transition from underground to overhead, 2654 on the west side 
of the street and 2658 on the east side of the street.   

The existing 26kV radial distribution circuit 2657 exits Broad Street Substation in an underground duct 
bank to the east to Sixth Avenue North and heads north past Broad Street.  Once 2657 is within 
vacated Sixth Avenue North within The Gates Foundation property, it transitions from underground to 
overhead on the east side of the street.   

The 2657 circuit and the 2658 circuit are double circuited aerially on the east side of vacated Sixth 
Avenue North with 2657 being the top circuit.  The three circuits continue north along vacated Sixth 
Avenue North until they span aerially over and continue past Mercer Street and exit the project 
corridor.   

2.5.1.3 Existing 13.8kV Network Distribution 

There is no existing 13.8kV network distribution being impacted by the project.  However, there exists 
the possibility that future SCL improvements will introduce 13.8 kV Network facilities into the project 
area. 

2.5.2 Power: Design Criteria and Standards 
2.5.2.1 115kV Transmission 

All new installation for the BR-CN circuit will be underground through the project corridor by The Gates 
Foundation prior to any Mercer West improvements.  The Gates Foundation will install a steel 
termination pole at Harrison Street and Broad Street, which will intercept the overhead line running to 
the northeast from the Broad Street Substation.  The circuit will transition underground and run 
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northeast under the existing Broad Street off-ramp, then sweep west and run behind the existing 
southern Mercer Street retaining wall to another steel termination pole near Mercer Street and Taylor 
Avenue North.  The line would then transition back overhead and run north along its current alignment 
and out of the project corridor.  The underground routing would be coordinated with the new Mercer 
Street and Sixth Avenue North alignments and road sections. 

The installation type that will be used for the BR-UN circuit has not yet been determined; the two 
options are underground or overhead.  One of the many design considerations to take into account 
when choosing between overhead and underground systems is the design ampacity.  In certain 
circumstances, if the design ampacity requirements are large enough, it may not make the installation 
of an underground system a cost effective installation method.  This is usually caused by heat sources 
such as steam or other electrical installations within proximity to the installation.  If the design 
ampacity is large enough for an overhead system, the conductor sizes become larger and increase  
the size of the supporting structures.  This can become an aesthetic eyesore, especially in an  
urban environment.   

If BR-UN is chosen to be relocated underground, the existing BR-UN overhead line coming out of the 
Broad Street Substation would need to be intercepted, which would require a steel termination riser 
structure.  This may be accomplished by either a double circuit termination pole installed by The Gates 
Foundation (if deemed acceptable by SCL), or by a second single circuit termination pole installed by 
this project.  The BR-UN circuit would be installed underground adjacent to BR-CN by The Gates 
Foundation from the Broad Street riser pole to a stub at Mercer Street and future Sixth Avenue North.  
The circuits would still be required to separate at all manhole/splicing locations, with each circuit 
requiring a separate vault.  The Mercer West Underpass project would later connect the before 
mentioned stub to the Mercer East stub near Mercer Street and Eighth Avenue North via a new duct 
bank.  Depending on sequencing, there is potential need for the overhead line to be temporarily 
rerouted if the overhead lines cannot be relocated underground prior to construction activities 
associated with WSDOT’s Alaskan Way Viaduct project.  

If BR-UN is chosen to be relocated overhead, new steel angle poles will be installed in locations 
coordinated between current conditions, construction phasing, and final roadway alignments to 
support the overhead lines across the project corridor. 

If overhead installation is chosen for BR-UN, as opposed to underground installation, the new 
overhead system will meet or exceed the circuit ampacity capability of the existing overhead system of 
954 kcmil ACSR.  If an underground system is chosen, it will meet or exceed the circuit ampacity 
capability of the existing underground system installed in the Mercer East Project of 3000 kcmil Cu 
XLPE conductors.  Both underground and overhead installations will follow the criteria listed below.   

Although the BR-CN and BR-UN are separate 115kV circuits, they share some basic design criteria for 
underground installation.   
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Underground 115kV BR-UN and BR-CN Criteria 

Ampacity Criteria 
 Cable Type – Solid Dielectric 

 Cable Insulation Type – Cross-Linked Polyethylene (XLPE) 

 Circuit Ampacity Target – 1300 Amps 

 Number of Cables per Phase - One 

 Circuit Load Factor – 80 percent 

 Ambient Soil Temperature – 25 degrees C – Summer 

 Underground Bonding – Single Point or Cross Bonded assumed 

 Native Soil Thermal Resistivity – See Geotherm Report for details  

Cable Design 
 To SCL Standards if applicable 

 Cable Type – Solid Dielectric 

 Conductor Type –Copper or Aluminum 

 Conductor Size – To Be Determined 

 Cable Insulation Type – XLPE 

 Fault Current and Duration – To Be Determined 

 Sheath – Corrugated Copper 

 Maximum Conductor Design Temperature - 90 degrees C 

Civil Construction 
 Type:  Concrete Encased, Steel Reinforced 

— Duct Bank Thermal Resistivity – 60 degrees C·cm/W 

— Fluidized Thermal Backfill Resistivity – 75 degrees C·cm/W 

— Steel Rebar Reinforced 

— Minimum Depth of Cover to top of duct bank – 3 feet 

— Standard Depth of Cover to top of duct bank – 4 feet 

— Conduit Type – PVC 

— Conduit Size – 6 inches or larger 

— Conduit Spacing – 3-inch minimum 

 Type:  Jack and Bore or Micro-Tunnel 

— Casing – Steel 

— Grout – Resistivity - 75 degrees C·cm/W   

— Conduit Type – High Density Polyethylene (HDPE) 
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— Conduit Size – 6 inches or larger 

— Conduit Spacing – 3-inch minimum 

 Other 

— To be determined 

Overhead 115kV BR-UN and BR-CN Criteria 

Overhead Tangent Poles 
 Type – Wood or Laminated 

 Foundations – As Required 

 Height – 75 feet to 115 feet (assumed) 

 Conductor Size – 954 kcmil ACSR (meets existing size) 

 Shield/Ground Wire – To be determined 

Overhead Angled Poles 
 Type – Steel or Laminated 

 Foundations – As Required 

 Height – 75-feet to 115 feet (assumed) 

 Conductor Size – 954 kcmil ACSR (meets existing size) 

 Shield/Ground Wire – To be determined 

Underground to Overhead Riser Termination Poles 
 Type – Steel 

 Foundations – Designed, As Required 

 Height – 75 feet to 115 feet (assumed) 

 Overhead Conductor Size – 954 kcmil ACSR (meets existing size) 

 Underground Conductor Size – To Be Determined 

 Shield/Ground Wire – To Be Determined 

Separation Criteria for Equipment from Overhead 
 20 feet required between energized overhead and equipment.   

2.5.2.2 26kV Radial Distribution 

There are two methods of installation for the 26kV radial distribution, underground and overhead.  It is 
anticipated that the majority of the new installation through the project corridor will be underground, 
while overhead installation will be used once outside of the project corridor in order to connect back 
into the existing system.  For underground installation, the maximum number of circuits allowed in one 
duct bank has been specified by SCL to be two.  For overhead installation, the maximum number of 
circuits on a new pole line is also two.   
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Similar to the 115kV system, the 26kV circuits within shared duct banks are also required to separate 
at all manhole/splicing locations.  Although the current SCL standard currently does not require this, 
SCL is attempting to update those standards for crew safety and will be implementing the separation 
of circuits at splicing locations as part of this project.   

Overhead installation will be designed to meet the maximum standard conductor size for SCL 26kV 
overhead of 954 kcmil ACSR per circuit.  In order to meet this same capacity for the underground, a 
two-cable per phase installation of 1000 kcmil Cu XLPE cable would be required.   

Underground 26kV Radial Distribution 

Ampacity Criteria 
 Cable Type – Solid Dielectric 

 Cable Insulation Type – Cross-Linked Polyethylene (XLPE) 

 Circuit Ampacity Target – 900 Amps 

 Number of Cables per Phase - Two 

 Circuit Load Factor – 80 percent 

 Ambient Soil Temperature - 25 degrees C – Summer 

 Underground Bonding – Multi-Point Bonded 

 Native Soil Thermal Resistivity – See Geotherm Report for details  

Cable Design 
 To SCL Standards 

 Cable Type – Solid Dielectric 

 Conductor Type –Copper 

 Conductor Size – 1000 kcmil 

 Number of Cables per Phase – two 

 Cable Insulation Type – XLPE 

 Fault Current & Duration – To Be Determined 

 Maximum Conductor Design Temperature – 90 degrees C 

Civil Construction 
 Type:  Concrete Encased, Steel Reinforced 

— Duct Bank Thermal Resistivity - 60 degrees C·cm/W 

— Fluidized Thermal Backfill Resistivity - 75 degrees C·cm/W 

— Steel Rebar Reinforced 

— Minimum Depth of Cover to top of duct bank – 3 feet 

— Standard Depth of Cover to top of duct bank – 4 feet 

— Conduit Type – PVC or Fiberglass 
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— Conduit Size – 5 inches 

— Conduit Spacing – 2 inches standard 

— Maximum number of circuits per duct bank – Two 

 Type:  Jack & Bore or Micro-Tunnel 

— Casing – Steel 

— Grout – Resistivity - 75 degrees C·cm/W   

— Conduit Type – To Be Determined 

— Conduit Size – 5 inches 

— Conduit Spacing – 2 inches 

— Maximum number of circuits per duct bank – Two 

 Other 

— To be determined 

Overhead 26kV Radial Distribution: 

Overhead Tangent Poles 
 Type – Wood 

 Foundations – None 

 Height – 55 feet to 75 feet (assumed) 

 Conductor Size – 954 kcmil ACSR 

 Ground Wire – 4/0 AWG Cu 

Overhead Angled Poles 
 Type – Laminated 

 Foundations – As Required 

 Height – 55 feet to 75 feet (assumed) 

 Conductor Size – 954 kcmil ACSR 

 Ground Wire – 4/0 AWG Cu 

Underground to Overhead Riser Termination Poles 
 Type – Wood or Laminated 

 Foundations – As Required 

 Height – 55 feet to 75 feet (assumed) 

 Overhead Conductor Size – 954 kcmil ACSR 

 Underground Conductor Size – 1000 kcmil Cu, two cables per phase 

 Ground Wire – 4/0 AWG Cu 
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OSHA Working Clearance Separation Criteria for Equipment from Overhead 
 Twenty feet required between energized overhead and civil installation equipment.   

2.5.2.3 13.8kV Network Distribution 

SCL has identified a potential need for 13.8kV network distribution to be installed within Mercer Street 
from the Mercer East corridor to Fifth Avenue North, and within Sixth Avenue North from near Harrison 
Street to Republican Street.  Specific design criteria would be determined at a future time, but would 
follow the basic criteria described below.  Network distribution is only installed underground; there 
would be no overhead network installation.   

Underground 13.8kV criteria 

Ampacity Criteria 
 Cable Type – Solid Dielectric 

 Cable Insulation Type – Ethylene Propylene Rubber (EPR) 

 Circuit Ampacity Target – 450 Amps 

 Number of Cables per Phase – One 

 Circuit Load Factor – 80 percent 

 Ambient Soil Temperature - 25 degrees C – Summer 

 Underground Bonding – Multi-Point Bonded 

 Native Soil Thermal Resistivity – See Geotherm Report for details  

Cable Design 
 To SCL Standards 

 Cable Type – Solid Dielectric 

 Conductor Type – Copper 

 Conductor Size – 1000 kcmil 

 Cable Insulation Type – EPR 

 Fault Current & Duration – To Be Determined 

 Maximum Conductor Design Temperature - 105 degrees C 

Civil Construction 
 Type:  Concrete Encased, Steel Reinforced 

— Duct Bank Thermal Resistivity – 60 degrees C·cm/W 

— Fluidized Thermal Backfill Resistivity – 75 degrees C·cm/W 

— Steel Rebar Reinforced 

— Minimum Depth of Cover to top of duct bank – 3 feet 

— Standard Depth of Cover to top of duct bank – 4 feet 

— Conduit Type –Fiberglass 
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— Conduit Spacing – 2-inch standard 

 Maximum number of circuits per duct bank - Five  

— Type:  Jack & Bore or Micro-Tunnel 

— Casing – Steel 

— Grout – Resistivity - 75 degrees C·cm/W   

— Conduit Type – Fiberglass 

— Conduit Spacing – 2 inches 

— Maximum number of circuits per duct bank – Five 

2.5.3 Power:  Design Alternatives 
Through the early work process of the Underpass project, design alternatives were developed and 
reviewed with SDOT, SCL, The Gates Foundation, and WSDOT.  Through that process, The Gates 
Foundation has agreed to provide design and construction for the following: 

 BR-CN underground transmission line between the new Broad Street steel termination riser pole 
and the Taylor Avenue North steel termination riser pole including the two riser poles 

 BR-UN underground transmission line between the new Broad Street steel termination pole to the  
intersection of Mercer Street and Sixth Avenue North, if undergrounding BR-UN is determined by 
SDOT/SCL to be the preferred alternative.  The Broad Street steel termination pole would be by 
The Gates Foundation if the double circuit termination pole alternative is acceptable to SCL.  If the 
double circuit termination pole is not acceptable, the Broad Street BR-UN steel termination pole 
would be a single circuit termination pole installed by this project. 

 Distribution feeders 2654 and 2658 underground between the Broad Street underground 
interception point and wood termination poles along Sixth Avenue North, north of Mercer Street. 

 Provide for the undergrounding of distribution feeder 2657 through the existing Mercer Street 
north retaining wall at Sixth Avenue North. 

Remaining improvements to the SCL system to be designed and constructed with the Mercer West 
Underpass Project include: 

 BR-UN Alternative One:  Overhead relocation of the BR-UN transmission circuit, including new steel 
angle poles. 

 BR-UN Alternative One-B:  Overhead relocation of the BR-UN transmission circuit, including new 
steel angle poles, to a steel termination riser pole located near the southeast corner of Aurora and 
Mercer Street.  Underground duct bank from the riser pole to the Mercer East stub near Mercer 
Street and Eighth Avenue North.  
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Figure 2-7:  2-4 BR-UN Overhead Alternatives 
 

 BR-UN Alternative Two:  Underground relocation of the BR-UN transmission circuit.  This alternative 
assumes a double circuit termination pole is used at Broad Street.  As described above, The Gates 
Foundation is responsible for the BR-UN duct bank installation from the Broad Street termination 
pole to a stub at Mercer Street and Sixth Avenue North.  The remaining improvement that is part 
of the Mercer West Underpass would be installation of the BR-UN duct bank from the The Gates 
Foundation stub to the Mercer East stub.  This alternative may require a temporary overhead 
relocation if the underground relocation cannot be completed by the time the existing poles would 
be disturbed by WSDOT’s Alaskan Way Viaduct project. 

 BR-UN Alternative Three:  Underground relocation of the BR-UN transmission circuit.  This 
alternative assumes SCL does not approve of a double circuit termination pole at Broad Street, 
and two single circuit termination poles are used instead.  This alternative is the same as BR-UN 
Alternative Two except that the second Broad Street termination pole and an associated additional 
short run of duct bank would be constructed as part of the Mercer West Underpass project. 

 Distribution Feeder 2657:  Provide facilities for undergrounding the 2657 radial distribution line 
within the Mercer Street and Sixth Avenue corridor. 

 13.8kV Network Distribution:  Provide facilities for undergrounding the 13.8kV network distribution 
facilities required by SCL. 
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Figure 2-8:  SCL Facilities Routing 

2.5.4 Power:  Outstanding Issues and Recommendations for Resolution 
There are existing circuits not currently under consideration for relocation within the project area.  
These circuits may be impacted by the project in a variety of ways.  Relocated circuits that cross 
existing circuits will have thermal impacts upon each other and will need to be addressed in design.  It 
is possible that there will be required circuit outages for circuits not described in this document when 
they share overhead poles or underground vaults with the circuits being worked on.   

Circuit outages will need to be scheduled before they can be taken.  SCL must coordinate with the 
Northwest Power Pool (NWPP) for all transmission outages, and preferably require a 1-year advance 
notification.  The electrical transmission grid is a network of interconnected lines designed to provide 
continuous power. The BR-UN and BR-CN transmission circuits have a set window when they can be 
taken out of service.  That window is April 1 through September 30.  When a section of the grid is 
taken out of service or de-energized, a “clearance” or request to de-energize the equipment is 
required.  A SCL Project Engineer will need to apply for the clearance with a SCL outage dispatcher at 
the SCL System Operating Center, on behalf of the contractor.  This Outage Dispatcher will work with 
the engineering group and will coordinate with regional utilities, dispatch offices, the contractor, and 
planning organizations to ensure a successful coordination occurs.  In addition, the Mercer West 
Underpass project will need to coordinate the project proposed outages with WSDOT’s Viaduct 
Replacement Program and SDOT’s Seawall Replacement Project and Central Waterfront Project. 

26kV radial distribution circuits do not have set outage windows and may be taken out of service at 
any time of the year depending upon other system outages and system reliability impacts.  Under any 
distribution outage, it is best to leave as much of the existing infrastructure in place as possible before 
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tying over to the new installation in the event that the circuit needs to be re-energized in an emergency 
scenario.   

2.6 FRANCHISE UTILITIES 

2.6.1 Franchise Utilities:  Existing Conditions and Methodology 
Within the Mercer West project corridor, there are franchise utilities consisting of PSE gas mains, and 
several communication lines owned and operated by multiple communication purveyors.  The existing 
conditions and project impacts are discussed below: 

2.6.1.1 PSE Gas 

There is a 12-inch high-pressure gas main in Mercer Street that runs from Taylor Avenue North to the 
east project limits.  The main runs north to south along the west side of Taylor Avenue North, then 
turns east in Mercer Street and is generally situated just south of the centerline until it reaches the 
Broad Street underpass.  At the underpass it jogs northeast to Dexter Avenue North, and then runs 
south in Dexter Avenue North underneath the Mercer Street/Dexter Avenue North bridge structure 
before it turns east again and runs parallel to the south curb line of Mercer Street toward Eighth 
Avenue North.  The portion of the line within the bridge structure will need to be relocated. 

An important schedule consideration is that the relocation of this high pressure line in the Mercer 
Street/Dexter Avenue North area cannot happen at the same time PSE’s high-pressure main near 
Main Street is shut down to accommodate the Alaskan Way Viaduct (AWV) project’s south portal.  
Coordination with the AWV project as design progresses is required to identify and resolve this 
potential conflict. 

A 4-inch intermediate pressure gas line runs north to south in Dexter Avenue North.  When the Mercer 
Street/Dexter Avenue North structure is demolished, this line will need to be replaced.   

The SR 99 bridge over Mercer Street contains a 6-inch deactivated gas line.  The line becomes  
active about one half-block north of Mercer Street.  The deactivated line will be removed with the 
bridge demolition. 

PSE currently has a high-pressure to intermediate-pressure reducer district regulator in Fifth Avenue 
North near Roy Street and they would like to find a place for relocation.  Initial discussions indicate the 
southeastern corner of Fifth Avenue North and Mercer Street would be the preferred location for PSE.  
The district regulator footprint includes two underground vaults 50 feet apart and generally requires 
an area 25 feet wide by 125 feet long.  Coordination will be ongoing to locate this facility. 

The following gas mains in the project area not expected to be impacted by the project: 

 Inactive 6-inch and 12-inch gas lines are located near the centerline of Mercer Street; records 
indicate that the deactivated 12-inch line now contains a fiber optic line between Fourth Avenue 
North and Fifth Avenue North.  No impacts to this line are expected with this project. 

 A 2-inch gas line runs north to south in Fourth Avenue North near the centerline of the roadway 
that crosses Mercer Street.  The line is contained within a 6-inch cast iron pipe.  No impacts to this 
line are expected with this project. 

 A 4-inch gas line runs north to south in Fifth Avenue North on the west side of the roadway that 
also crosses Mercer Street.  The line is contained within a six-inch cast iron pipe.  No impacts to 
this line are expected with this project. 
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 A 2-inch gas line within a 4-inch cast iron pipe runs north to south in existing Sixth Avenue North.  
This line currently dead ends north of Mercer Street.  No impacts to this line are expected with  
this project. 

2.6.1.2 Franchise Utility Communication Lines 

Five communication lines will need to be relocated in conjunction with the transmission and 
distribution line relocations.  These communication lines are owned and operated by SCL, Qwest, 
Comcast, and Broadstripe (formerly Millennium).  There is one additional communication line that 
remains unidentified.  The existing alignment of the communication lines are as follows:  

 SCL Communication:  Underground along the Broad Street off-ramp from Harrison Street to 
Republican Street.  These vacant underground conduits were installed prior to the Seattle Center 
Garage, and would be extended as part of The Gates Foundation early relocation work. 

 Qwest:  Underground along the Broad Street off-ramp from Harrison Street to Republican Street.  
At Republican Street, the Qwest line transitions overhead at a wood utility pole and runs north to 
feed the prior Sonics/Storm Practice Facility. 

 Comcast:  Overhead along Sixth Avenue North from north of Mercer to south of Harrison Street, 
including aerially spanning Broad Street.  Near Sixth Avenue North and the Broad Street off-ramp, 
the Comcast line splits with one line running south as noted above, with the second line 
transitioning underground at a wood utility.  Once underground, the lines runs to the southwest 
along the Broad Street off-ramp to the Harrison Street, turns west along Harrison Street and runs 
to another wood utility pole where it transitions back overhead to feed the buildings south of the 
Seattle Center Garage. 

 Broadstripe:  Overhead along Sixth Avenue North from north of Mercer to south of Harrison Street, 
including aerially spanning Broad Street. 

 Unidentified Communication Line:  Overhead along Sixth Avenue North from north of Mercer to 
Republican Street, where it turns and heads aerially to the east aerially spanning Broad Street. 

2.6.2 Franchise Utilities:  Design Criteria and Standards 
Franchise utility design criteria and standards will be determined following the preliminary design.  At a 
minimum, it is expected that each communication line will be undergrounded adjacent to the SCL 
distribution lines, where possible, with each line requiring 2- to 4-inch conduits and occasional 
handholes.  Much of this relocation work is expected to be accomplished by The Gates Foundation. 

2.6.3 Franchise Utilities:  Design Alternatives 
Franchise utilities design alternatives are not included within the Underpass Project. 

2.6.4 Franchise Utilities:  Outstanding Issues and Recommendation for Resolution 
Issues remaining that pertain to the franchise utility relocation include: 

 Resolution on final alignment for PSE routing of their systems due to the North Access Connection, 
The Gates Foundation, and the Mercer West Project. 
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Appendix A 
Roadway 
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Appendix B 
Storm Drainage and Sewer Alternatives 
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Executive Summary 
The Mercer Corridor Project West Phase (Mercer West) is the second phase of a Seattle Department of 
Transportation (SDOT) project intended to provide a direct east-west, two-way link between Elliott 
Avenue and Interstate 5 (I-5).  The Mercer West project extends from Elliott Avenue to just east of 
Dexter Avenue North along Mercer and Roy Streets.   

The project area is divided into three vicinities, West Mercer Place, the Two-Way Conversion, and the 
Mercer Underpass.  The majority of structural work is in the Mercer Underpass project vicinity.  The 
structural alternatives addressed in this report were developed under constraints and assumptions 
directed by SDOT.  Additional retaining structures for West Mercer Place will be developed as 
geotechnical information is available and will be presented separately.   

A separate Civil Design Memorandum has been prepared and submitted in conjunction with this report 
to address the civil aspects of the Mercer West Underpass project.   

The structures in the vicinity of the Mercer Underpass include the replacement of the SR 99 bridge 
over Mercer Street, rehabilitation and replacement of retaining walls throughout the corridor, and the 
closure of Broad Street.  The SR 99 bridge over Mercer Street and its associated retaining walls are 
part of the SR 99 Highway and are owned and maintained by the Washington State Department of 
Transportation (WSDOT).  SDOT owns and will maintain the north retaining wall along Mercer Street. 

Mercer Street will be widened between Fifth Avenue North and Dexter Avenue North.  Due to this 
widening, the existing SR 99 bridge over Mercer Street will be replaced.  The existing 66-foot long, two-
span, reinforced concrete SR 99 bridge over Mercer Street will be replaced with a 130-foot long bridge.  
The preferred alternative for the bridge replacement is a single span prestressed precast concrete I 
girder integral bridge supported on drilled shafts.  The selected WSDOT standard girder type is the 
WF50G.  The preferred alternative bridge involves two-stage construction, allowing for nearly 
continuous SR 99 and Mercer Street traffic.   

The existing Mercer Street underpass concrete retaining wall along the north will be strengthened to 
conform to current AASHTO standards.  The strengthening will consist of a concrete wall facing and 
footing topping that is doweled into the existing wall and footing. 

The Gates Foundation will be regrading their property, west of SR 99 along Mercer Street and 
southerly, adjacent to SR 99.  As part of this grading, the existing wall at the south of Mercer Street will 
be demolished and new retaining walls will be installed as noted below. 

Sixth Avenue North between Harrison Street and Mercer Street will be rerouted toward the east from 
its current location to accommodate the Gates Foundation campus.  Six Avenue North’s new location 
will intersect at Mercer Street just west of SR 99.  This will require construction of a retaining wall 
along SR 99 that extends south from Mercer Street.  This wall supports the SR 99 roadway and will be 
a WSDOT owned and maintained structure.  A soldier pile wall with a concrete facing is the preferred 
alternative for this structure. 



 

SEATTLE DEPARTMENT OF TRANSPORTATION  
2 Mercer Corridor Project West Phase – Structural Design Memorandum 

A wall will also be required at the southeast corner of the SR 99 bridge over Mercer Street.  It is 
anticipated that this wall will also extend south from Mercer Street along SR 99.  As such, this wall will 
also be WSDOT owned and maintained.  A soldier pile wall with concrete facing is the preferred 
alternative for this structure. 

The Mercer West project is also closely tied to work proposed by WSDOT as part of the North Access 
Connection suite of projects for the Alaska Way Viaduct and Seawall Replacement Program (AWV).  
Broad Street must be closed to meet the needs of the North Access Connection project; it will be 
closed as part of the Mercer West project.  The preferred alternative for the remaining Broad Street 
area structures outside the AWV limits is to demolish the structures to a depth of 5 feet below 
adjacent grade.  The preferred alternative for the existing bridge at the intersection of Mercer Street 
and Dexter Avenue North over Broad Street is to demolish the bridge superstructure and substructure 
to 5 feet below grade.   

SDOT requested a review of a new pedestrian stair on the north side of Mercer Street, west of  
SR 99.  This concept was reviewed and is detailed within this document.  Currently, a pedestrian stair 
is not recommended as part of the preferred alternative. 
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1.  Introduction 
The Mercer West Underpass project is part of the second phase of a plan to connect Elliott Avenue to  
I-5 with a direct two-way route.  The Mercer East project is the first phase of this work and is currently 
under construction.  The Mercer West project is closely tied to the work that will take place for the 
North Access Connection suite of projects, as part of AWV.   

This report summarizes the possible project alternatives for new structures of the Mercer West project, 
and presents the preferred alternative, where appropriate.  The report includes a description of the 
existing and proposed structures, the design criteria, alternative analysis, conceptual drawings, cost 
and construction duration estimates, and recommendations. 

Detailed background information such as select structural drawings, itemized cost estimates, 
construction durations, construction sequence drawings, and WSDOT inspection reports and load 
ratings have been included in the Appendices of this report.  
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2.  Project Description 
2.1 OVERVIEW 
The Mercer West Underpass project extends east to west from Dexter Avenue North to Fourth Avenue 
North and involves work on Mercer Street, Roy Street, Broad Street, and perpendicular roadway 
intersections.  The structural work is focused around the intersections of SR 99 and Dexter Avenue 
North with Mercer Street and Broad Street.  A vicinity map and location map can be found in Figures  
2-1 and 2-2 on pages 7 and 8 of this report.  Plans showing the existing, demolished, and proposed 
structures can be found in Figures 2-3, 2-4, and 2-5 on pages 9 to 13 of this report.   

2.2 EXISTING STRUCTURES 
Existing structures within the project limits are as follows: 

 Concrete retaining walls along Mercer Street between Taylor Avenue North and Dexter Avenue 
North. 

 Concrete retaining walls along Broad Street, east of SR 99. 

 SR 99 bridge over Mercer Street.  

 A bridge at the intersection of Mercer Street and Dexter Avenue North over Broad Street. 

 SR 99 bridge over Broad Street. 

2.3 STRUCTURES TO BE DEMOLISHED 
To convert Mercer Street to two-way traffic, the existing roadway will be widened.  The new southern 
extent of Mercer Street will be 50 feet south of its current location.  In addition, as part of the North 
Access Connection work, Broad Street will be closed between Fifth Avenue North and Mercer 
Street/Valley Street.  As a result of these changes, the following structures will be fully or partially 
demolished: 

 The south retaining wall for the Mercer Street underpass (fully demolished) 

 The Broad Street retaining walls, east of SR 99 (partially demolished) 

 The SR 99 bridge over Mercer Street (fully demolished) 

 The bridge at the Intersection of Mercer Street and Dexter Avenue North over Broad Street 
(partially demolished). 

The existing SR 99 bridge over Broad Street will also be demolished, but that demolition will occur as 
part of the North Access Connection project and is outside the scope of this project. 

2.4 PROPOSED NEW STRUCTURES 
The following structures will be constructed as part of the Mercer West project: 

 A new SR 99 bridge over Mercer Street will replace the existing structure.  The new SR 99 bridge 
over Mercer Street will be approximately 130 feet to accommodate the widening of Mercer Street.  
The bridge work includes the construction of new abutments behind the existing ones.   
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 A new retaining structure on the west side of SR 99, south of Mercer Street, along the proposed 
Sixth Avenue North.  Note, this structure is reviewed within this report, but may not be included in 
the final Mercer West design and construction package since it is anticipated that the Gates 
Foundation and WSDOT will perform those activities. 

 A new retaining structure along the east side of SR 99, south of Mercer Street. 

2.5 RETROFITTED STRUCTURES 
The following existing structures will be retrofitted to meet current design standards, as part of the 
Mercer West project: 

 The existing retaining wall along the north side of Mercer Street between Taylor Avenue North and 
Dexter Avenue North. 

2.6 OWNERSHIP AND MAINTENANCE 
SDOT, WSDOT, and the Gates Foundation all have interest in the structures in the Mercer West Project.  
The following is understood regarding the maintenance and ownership of these structures: 

Table 2-1:  Ownership and Maintenance of the Mercer West Structures 

Structure Designed By Constructed By Owned By Maintained By 

SR 99 bridge over 
Mercer Street 

SDOT SDOT WSDOT WSDOT 

West retaining wall 
along SR 99, south of 
Mercer Street* 

SDOT/WSDOT/Gates 
Foundation 

WSDOT/Gates 
Foundation 

WSDOT WSDOT 

East retaining wall along 
SR 99, south of Mercer 
Street 

SDOT SDOT WSDOT WSDOT 

Retaining wall along the 
north side of the Mercer 
Street Underpass 

SDOT SDOT SDOT SDOT 

*See Figure 2-4 and 2-5 for clarification on ownership and construction of this wall. 



 

SEATTLE DEPARTMENT OF TRANSPORTATION 
Mercer Corridor Project West Phase – Structural Design Memorandum 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-1: Vicinity map 
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Figure 2-2: Location map 
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Figure 2-3:  Existing structures plan 
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Figure 2-4:  Structures demolition plan 
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Figure 2-5:  Proposed structures plan 
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3.  Existing Structures and Photographs 
3.1 OVERVIEW 
The existing roadway structures for the Mercer Street and Broad Street underpasses were constructed 
between 1954 and 1958.  The bridge foundations and superstructure for the SR 99 bridge over 
Mercer Street and SR 99 bridge over Broad Street were constructed first, in 1954.  Subsequently, 
between 1956 and 1958, the underpasses were excavated and the retaining structures and facing for 
the bridge substructures at SR 99 were constructed.  The substructure and superstructure for the 
bridge at the intersection of Mercer Street and Dexter Avenue North over Broad Street also were 
constructed at this time. 

For reference, overall plans of the existing, demolished, and proposed structures of the Mercer West 
Underpass project are shown in Figures 2-3, 2-4, and 2-5 on pages 9 to 13 of this report.  A vicinity 
map and location map of the entire Mercer West Underpass project is shown in Figures 2-1 and 2-2 on 
pages 7 and 8 of this report. 

The following documentation for the existing wall and bridge structures were reviewed. 

 1953 construction drawings of the bridge superstructure and H pile foundation for the SR 99 over 
Mercer Street and the SR 99 over Broad Street bridge structures. 

 1955 City of Seattle Property Condemnation plans. 

 1956 construction drawings of the bridge substructure abutments and retaining walls for the 
Mercer and Broad Street SR 99 Underpass, as well as the superstructure and substructure for the 
bridge at the intersection of Mercer Street and Dexter Avenue North over Broad Street. 

 1956 supplemental construction drawings of revisions made to the design of the Mercer and 
Broad Street underpass walls, as well as the substructure for the bridge at the intersection of 
Mercer Street and Dexter Avenue North over Broad Street.  Note that a complete set of these 
drawings were not available for our review.  Only sheets S1, S2, S15, S17-S21, S23, S25, and S26 
were located. 

 Archived photographs of the original wall and bridge construction as available on the City of 
Seattle archival website.  

A review of the photos in the City of Seattle Archive indicates that the bridge was constructed in 
general accordance with the as-built drawings listed above.  Our field observations of the site indicate 
that the walls and bridge structure have not been significantly modified since the original construction.   

Tilt meters were observed on several of the walls.  It is our understanding, based on conversations 
with the City of Seattle and WSDOT, that these were installed for monitoring purposes, but that no 
movement was recorded.  Therefore, the monitoring was discontinued. 

Some relevant photos of the original wall construction and existing conditions are included as follows. 
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Figure 3-1:  Construction of the retaining wall at the north side of Mercer Street, east of SR 99 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-2:  View of the SR 99 bridge over  Mercer Street beams and exposed abutment steel H piles during excavation 
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Figure 3-3:  View of the completed Mercer Street underpass, looking east. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-4:  View of the completed Mercer Street underpass, looking west 
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Figure 3-5:  View of the bridge at the intersection of Mercer Street and Dexter Avenue North over Broad Street during 
construction, looking east.  Broad Street counterfort retaining walls are visible in the foreground. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-6:  View of the completed intersection at Mercer Street and Dexter Avenue North over Broad Street (foreground) and 
the completed SR 99 over Broad Street bridge. 
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Photos of the site, as existing, are as follows: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-7:  Existing view of Mercer Street, looking east, to the SR 99 bridge over Mercer Street. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-8:  Existing view of Mercer Street, looking east, from the SR 99 bridge over Mercer Street deck. 
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Figure 3-9:  Existing view of the SR 99 bridge over Mercer Street, looking east. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-10:  SR 99 bridge over Mercer Street superstructure to abutment connection, looking north. 
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Figure 3-11:  SR 99 bridge over Mercer Street central pier, looking east. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-12:  SR 99 bridge over Mercer Street deck, looking north. 
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Figure 3-13:  An existing view of the SR 99 bridge over Broad Street, looking west. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-14:  A view of the existing bridge at the intersection of Mercer Street and Dexter Avenue North over Broad Street, 
looking east. 
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3.2 SR 99 BRIDGE OVER MERCER STREET 
The existing bridge is a 66-foot long, two-span, precast, concrete beam with a cast-in-place deck 
structure.  The superstructure depth is approximately four feet.  The existing 106-foot width of the 
bridge accommodates four northbound and three southbound SR 99 traffic lanes, and two 12-foot 
wide sidewalks.  Figures 3-9 and 3-12 show a view of the bridge from the Mercer Street level and the 
existing bridge from the deck level, respectively.  

The existing abutments consist of steel H piles embedded in a concrete wall.  The existing central pier 
consists of series of walls constructed of steel H piles encased in concrete walls.  Figure 3-11 shows 
the existing central pier.  The existing abutment to superstructure connection is monolithic; therefore, 
the superstructure acts as a strut to contain the soil pressures behind each abutment.  Figure 3-10 
shows the existing abutment to superstructure connection.  

The existing bridge construction was completed in two phases.  The first phase began in 1954; it 
included pile driving for the abutments and central pier as well as the superstructure construction.  
The second phase began in 1956; it included the excavation under the bridge superstructure to 
accommodate the Mercer Street underpass as well as encasing the steel H piles at the abutments and 
central pier.  Figure 3-2 shows the exposed steel H piles at one of the existing bridge abutments during 
the second phase excavation.  

Most of the existing bridge structural elements are in good condition as identified by the June 2010 
WSDOT Bridge Inspection (see Appendix A).  The main concerns identified by WSDOT were: 

 Water leaching and concrete delamination over about 10 percent of the beam surfaces. 

 Vertical hairline cracks and leaching on abutments and concrete spalling with exposed rebar at 
the abutment ends.  These problems are present over about 12 percent of the abutment width.  

The WSDOT bridge load rating (see Appendix A) shows that the bridge does not have any dead load 
reserve capacity.  Part of the reason for this is that a 2.5-inch overlay was added to the existing bridge 
after its original construction.   

As-built drawings of the existing bridge are included in Appendix B. 
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3.3 EXISTING RETAINING WALLS AT MERCER STREET 
UNDERPASS 
The existing retaining walls along the Mercer Street underpass are conventional reinforced concrete 
retaining walls with spread footings.  The walls are similar on the north and south sides of Mercer 
Street.  Existing wall dimensions and reinforcing vary throughout the length of the wall, as indicated on 
the 1956 construction drawings.  The existing retaining walls are tallest just west of the SR 99 bridge 
over Mercer Street.  Here, the wall is 28 feet high above the top of the footing with a total exposed wall 
height above the finished roadway of 24 feet.  The walls taper to grade following the curve of the 
roadway to the east and west.  

A typical section of the existing retaining walls is shown in Figure 3-15, as found on sheet 20 of the 
1956 construction drawings.  This typical section was modified in some locations, as shown in the 
1956 supplemental construction drawings.  Modifications include a revised section with a tapered 
footing toe and revisions to the reinforcing.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3-15:  Typical section at the Mercer Street underpass walls 
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3.4 EXISTING RETAINING WALLS AT BROAD STREET 
UNDERPASS 
The existing retaining walls along the Broad Street underpass between SR 99 and the Mercer 
Street/Dexter Avenue North intersection consist of conventional reinforced concrete retaining walls 
with spread footings and counterforts.  Counterforts are essentially tapered buttress walls that occur 
behind the wall buried in the soil.  The counterforts are spaced at approximately 12 feet on center.  
Joints occur between the existing Broad Street walls and the adjacent bridge substructures at the SR 
99 bridge over Broad Street and the bridge at the Mercer Street/Dexter Avenue North intersection over 
Broad Street.  A typical section for the Broad Street walls is shown in Figure 3-16.  This section can 
also be found on sheet 16 of the 1956 construction drawings. 

 

 
 
 
 
 
 
 
 
 
 
 
Figure 3-16:  Typical section at the Broad Street underpass walls. 
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3.5 EXISTING BRIDGE AT THE INTERSECTION OF MERCER 
STREET AND DEXTER AVENUE NORTH OVER BROAD STREET  
The existing bridge at the intersection of Mercer Street and Dexter Avenue North over Broad Street was 
constructed similarly to the SR 99 bridge over Mercer Street as part of the construction of the Mercer 
Street and Broad Street underpasses.  The structure is a two span bridge that, in plan, is trapezoidal in 
shape and consists of a reinforced concrete girder and deck superstructure with an H pile 
substructure.  There is an existing concrete facing over the existing H pile substructure.  The bridge at 
the intersection of Mercer Street and Dexter Avenue North over Broad Street is shown in Figure 2-3.  
An existing section of the substructure is shown on sheet 16 of the 1956 construction drawings and is 
included in Figure 3-17.  The existing plan of the bridge deck can be found in Appendix B. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3-17:  Section of existing structure for the bridge at the intersection of Mercer Street/Dexter Avenue North over  
Broad Street. 
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4.  Design Criteria  
The design criteria for the structural work are the following: 

 

 Governing Codes for bridge and other structures 

— WSDOT Bridge Design Manual, M23-50.04, August 2010 

— WSDOT Geotechnical Design Manual, 2010 

— AASHTO LRFD Bridge Design Specifications, fifth edition, 2010 with interims through 2010. 

— AASHTO Guide Specifications for LRFD Seismic Bridge, first edition with 2010 Interim 

— Seattle Right-of-way Improvement Manual, V2.0 September 2008 

 

 Governing Specifications and Standard Plans for SDOT owned structures (listed hierarchically) 

— SDOT Standard Specifications for Road, Bridge and Municipal Construction, 2008 

— SDOT Standard Plans for Municipal Construction, 2008 

 

 Governing Specifications and Standard Plans for WSDOT owned structures (listed hierarchically) 

— WSDOT Standard Specifications for Road, Bridge, and Municipal Construction, 2010 

— WSDOT Standard Plans, M21-01, August 2010 

— SDOT Standard Specifications for Road, Bridge and Municipal Construction, 2008 

— SDOT Standard Plans for Municipal Construction, 2008 

 

 Seismic Design Criteria for Bridges and other Structures 

— Importance Classification:  WSDOT “normal” (neither “critical” nor “essential”) 

— Seismic design category:  C per AASHTO Guide Specifications for LRFD Seismic Design  
Table 3.5-1 

— Design earthquake:  seven percent probability of exceedance in 75 years (1,000 years  
return event) 

— Site Class C; PGA = 0.44 g; Fpga = 1.01; S1 = 0.33 g; Ss = 0.98 g; Fa = 1.01; Fv = 1.47  

 

 Soil Design Parameters 

— Active, at rest, surcharge, seismic, passive and bearing  soil pressures per geotechnical 
engineer 

— Pile axial and lateral capacities per geotechnical engineer 
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 Dead Loads 

— Concrete Density:  160 pounds per cubic foot (pcf) 

— Asphalt: 140 pcf 

 

 Live Loads  

— Vehicular: HL-93 per AASHTO LRFD Bridge Design Specifications 

— Pedestrian: 75 pounds per square foot (psf) 

 

 Vehicular Collision Load 

— Test Level TL-4 Barrier 

 

 Thermal Forces 

— Mean temperature 64 degrees Fahrenheit (F) 

— Temperature range:  

o Concrete – 0 degree to 100 degrees F 

o Steel – 0 degree to 120 degrees F 

 

 Wind Load 

— Transverse Pressure: 50 psf 

— Longitudinal Pressure: 12 psf 

 

 Clearance, Width, and Clear Length 

— 16.5 feet minimum vertical clearances 

— Bridge roadway and sidewalk widths set by WSDOT North Access Connection for the AWV 
project  

— Bridge clear length set by Mercer Street widening 

 

 Materials 

— Concrete  

o Drilled Shafts:  Class 4000P 

o Roadway Deck: Class 4000D 

o Other concrete:  Class 4000 

— Reinforcing Steel 

o ASTM A 706, Grade 60 for cast-in-place components of bridge structure. 
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o AASHTO M 31 Grade 60 or ASTM A 706 for approach slabs, sidewalks, retaining walls,  
and others. 

— Structural Steel 

o Structural Steel Shapes:  AASHTO M270, Grade 50S 

o Structural Steel Plates:  AASHTO M270, Grade 50 

o High Strength Bolts:  AASHTO M164, Type 1 

o Anchor Bolts:  F1554, GR 55, with CVN supplemental S5 for specified anchor bolts 

o Nuts and Washers for High Strength Bolts:  Per WSDOT Standard Specs Section 9-06.5(3) 

o Nuts and Washers for High Anchor Bolts:  Per WSDOT Standard Specs Section 9-06.5(4) 

o Welded Shear Studs:  Per WSDOT Standard Specs Section 9-06.5(15) 



 

SEATTLE DEPARTMENT OF TRANSPORTATION  
30 Mercer Corridor Project West Phase – Structural Design Memorandum 

 

 

 

 

 

 

 

 

 

 

 

This Page Intentionally Left Blank 

 

 

 



 

SEATTLE DEPARTMENT OF TRANSPORTATION 
Mercer Corridor Project West Phase – Structural Design Memorandum 31 

5.  Project Considerations 
5.1 OVERVIEW 
Several project considerations have shaped the studies of this report.  These considerations reflect 
the overall project scope and the scope of other projects that will have impact on the Mercer West 
project.  If any of these considerations were to change, the preferred alternatives resulting from this 
study could differ.   

5.2 ADJACENT PROJECTS 
5.2.1 The Gates Foundation Property 
The Gates Foundation owns a parcel of land to the south of Mercer Street between Fifth Avenue North 
and SR 99.  Their property is currently in a state of development and they have been in negotiations 
with SDOT to coordinate their project and the Mercer West project.  The Gates Foundation is 
anticipating to grade their property to approximately the level of Mercer Street prior to the start of the 
Mercer West project.  At that time, the following work will be performed that would otherwise be part of 
the Mercer West project: 

 The existing retaining wall at the south side of Mercer Street, west of SR 99 will be demolished. 

 Sixth Avenue North, south of Mercer Street, will be regraded. 

 A portion of the retaining structure along Sixth Avenue North will be constructed.  Coordination 
between this work and work on the Mercer West project will be considered. 

5.2.2 Adjacent Buildings 
There are existing buildings at the northwest and northeast corners of the SR 99 bridge over Mercer 
Street.  These buildings need to be protected from: 

 Excessive soil settlement during the existing SR 99 bridge over Mercer street removal and 
excavation behind the existing north abutments.  Both buildings are on shallow foundations.  

 Lateral soil pressure, as a result of raising the grade of SR 99. 

5.2.3 The Mercer East Project 
There is an area of transition between the Mercer East and Mercer West projects that occurs between 
Dexter Avenue North and Ninth Avenue North, at the north side of Mercer Street.  The area east of 
Dexter Avenue North will be revised per the Mercer East project and the existing retaining walls along 
Broad Street will remain.  These walls will need to be demolished as part of the Mercer West project.   

5.2.4 The North Access Connection Project 
The North Access Connection is a WSDOT project that will reroute SR 99 from its current configuration 
to the configuration that is required for the new deep bore tunnel.  The Mercer West project is intended 
to implement some of the elements that will be required for this project.  These include: 

 Closing Broad Street:  it is understood that the North Access Connection project has requested 
that Broad Street be closed between Fifth Avenue North and Mercer Street/Valley Street. 

 Widening Mercer Street. 
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 Changing the horizontal and vertical alignment of SR 99 near Mercer Street. 

Items that will be incorporated in the North Access Connection project after completion of the Mercer 
Street project include: 

 Removal of the SR 99 bridge over Broad Street. 

 Removal of the Broad Street retaining walls, west of SR 99. 

5.3 TRAFFIC FLOW COSIDERATIONS 
 The study has been developed around the following traffic flow constraints: 

 A minimum of two northbound and two southbound lanes are to remain open to traffic on SR 99 
during the bridge construction. 

 A minimum of three eastbound and two westbound lanes are to remain open to traffic on Mercer 
Street and Broad Street combined.  Lanes from both Mercer Street and Broad Street can be used 
during the bridge construction to achieve these traffic goals.   

 Full closure of SR 99 and Mercer Street may be acceptable during a short period, contingent upon 
approval by SDOT and WSDOT.  

 Short duration roadway closures of Mercer Street are required and will be acceptable for all bridge 
replacement alternatives to allow for SR 99 bridge over Mercer Street demolition and girder 
setting. 

 Pedestrian traffic must be maintained on at least one side of Mercer Street during construction.  
Pedestrian traffic does not need to be maintained on SR 99 during construction. 

If there are periods where the above criteria cannot be met, the duration of those periods will need to 
be clearly defined.  For example, there is anticipated to be a short duration upon the closure of Broad 
Street that Mercer Street will not yet have the widened capacity to carry five total lanes.  During this 
time, both east and west bound traffic will have two lanes each.  This activity will be meticulously 
developed to minimize this period. 
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6.  Cost and Duration Estimates 
Construction cost estimates provided in this report are preliminary cost estimates.  The cost estimates 
are order-of-magnitude costs included for comparison purposes to aid in the determination of 
preferred alternatives.  

Durations and cost estimates listed in this report are still under review, and are subject to revision. 

Construction costs listed in this report include: 

 Structural material and labor costs. 

 Mobilization costs. 

 Contingency for design development. 

Construction costs and durations listed in this report do not include: 

 Traffic maintenance costs. 

 Roadway grading and surfacing costs. 

 Utility work. 

 Other non-structural work. 

 Construction costs for excavation in front of permanent shoring walls.  Some time for the 
excavation of soil in front of the wall was included in duration estimates. 

The durations listed in this report are variable depending on the specific element of work and the 
following factors: 

 The number of shifts in a working day. 

 The number of working days per week or month. 

The duration estimates provided in this report assumed multiple crews and/or multiple shifts, for 
certain activities. 

Details of Cost Estimates can be found in Appendix C. 
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7.  Structural Studies 
7.1 OVERVIEW 
The purpose of these structural studies is to arrive at a set of structural conclusions by indentifying the 
project constraints, defining structural solution alternatives, and then comparing their advantages and 
disadvantages.  These conclusions will be used to determine a preferred project alternative. 

The following structural studies were performed: 

 SR 99 bridge over Mercer Street replacement. 

 Mercer Street North existing retaining wall analysis and retrofit. 

 Retaining structures along Sixth Avenue North construction. 

 Retaining structure at the east of SR 99 construction. 

 Removal of the bridge at the intersection of Mercer Street and Dexter Avenue North over  
Broad Street. 

 Broad Street Closure between Fifth Avenue North and Mercer Street/Valley Street. 

 Other structures include the pedestrian stair from the higher sidewalk along Mercer Street to the 
lower sidewalk (east of SR 99) and the SR 99 over Broad Street Bridge. 

7.2 SR 99 BRIDGE OVER MERCER STREET REPLACEMENT 

7.2.1 Overview 
The existing 66-foot long, two-span, reinforced concrete SR 99 bridge over Mercer Street will be 
replaced with a 130-foot long bridge.  The bridge replacement structural work includes the 
construction of new abutments behind the existing ones.  Three challenges for the bridge replacement 
are minimizing traffic disruption during construction, scheduling the construction to accommodate 
other structural and roadway work taking place simultaneously, and accommodating existing and new 
utilities in the design.  

The preferred alternative for the bridge replacement is a single-span, prestressed, precast, concrete  
I-girder integral bridge, supported on drilled shafts.  The selected WSDOT standard girder type is the 
WF50G.  The preferred alternative bridge is to be constructed in two stages, allowing traffic to be 
nearly continuous on SR 99 and Mercer Street. 

7.2.2 Constraints  
7.2.2.1 Traffic Disruption 

The bridge replacement construction needs to be carefully planned to minimize the traffic disruption 
on SR 99 and Mercer Street, two heavily used arterials in the City of Seattle.  

Traffic maintenance criteria defined in the “Project Constraints” section of this report were used to 
develop the SR 99 over Mercer Street bridge replacement alternatives. 
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7.2.2.2 Geometric Constraints 

A number of geometric constraints define the boundaries of the SR 99 bridge over Mercer street 
replacement.  The widening of Mercer Street from four lanes to six lanes is the primary reason for 
replacing the SR 99 bridge over Mercer Street.  This, plus the width for the pedestrian and bicycle 
pathway sets the span length required for the bridge.  Preliminary studies have been conducted 
assuming that the bridge length will increase 64 feet from the existing structure.  The plan view in 
Figure 7-1 shows the existing bridge over Mercer Street superimposed with the proposed bridge deck 
layout. 

The Mercer West project involves the grading of SR 99 and Mercer Street, resulting in a change in the 
total distance between the horizontal surfaces of the two roadways.  This distance is an essential 
factor in considering the bridge depth required to meet the vertical clearance requirements between 
the Mercer Street riding surface and the bottom of the bridge superstructure.  Figure 7-1 shows an 
elevation view of the existing bridge.  According to WSDOT inspection reports, the minimum vertical 
clearance beneath the existing bridge is approximately 15 feet 4 inches.  The required minimum final 
vertical clearance from the roadway of Mercer Street to the underside of the superstructure is 16 feet-
6 inches.  The superstructure depth and the SR 99 and Mercer Street grade elevation changes need 
to be coordinated to provide the required minimum vertical clearance of 16 feet 6 inches. 

In addition to the vertical alignment changes, the horizontal alignment of SR 99 will also be modified.  
These modifications will define the bridge width constraints and the geometry of the deck edge.  The 
deck edge will define the location of the traffic barriers and sidewalks on both sides of the SR 99 
roadway.  The widened configuration of the final bridge can be seen in the plan view in Figure 7-1, 
which shows the existing and anticipated final edge of SR 99.  

7.2.2.3 Project Staging Areas  

The project staging areas need to be large enough to accommodate construction equipment and 
material storage needs, and be located for accessibility to the bridge construction site.  

It is assumed the contractor will be responsible for acquiring staging areas to meet their construction 
needs.  SDOT may have opportunities to allow the contractor to use city-owned property and those are 
shown in Figure 7-2.   

 

 



 

SEATTLE DEPARTMENT OF TRANSPORTATION 
Mercer Corridor Project West Phase – Structural Design Memorandum 37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fi
gu

re
 7

-1
:  

Ex
ist

in
g 

an
d 

pr
op

os
ed

 S
R

 9
9 

br
id

ge
 o

ve
r M

er
ce

r S
tr

ee
t 



 

SEATTLE DEPARTMENT OF TRANSPORTATION  
38 Mercer Corridor Project West Phase – Structural Design Memorandum 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fi
gu

re
 7

-2
:  

Po
te

nt
ia

l s
ta

gi
ng

 a
re

as
 



 

SEATTLE DEPARTMENT OF TRANSPORTATION 
Mercer Corridor Project West Phase – Structural Design Memorandum 39 

7.2.2.4 Utility Considerations 

The north abutment has the following two main utilities considerations:  

 an existing sewer line and manhole behind the existing north abutment 

 an existing water line that may be rerouted from Mercer Street to SR 99 

The new water line may penetrate the north abutment, which will require openings in the  
north abutment.  

An existing 21-inch oval sewer line with three manholes runs approximately 5 feet behind the existing 
north abutment, which potentially limits the location of the new north abutment to be constructed 
behind the existing abutment.  The existing sewer manholes are located where the future bridge deck 
will be.  

There are a number of utilities under SR 99 within 50 feet north of the existing abutments.  Any 
excavation work within this zone would have to be performed in such a manner that does not result in 
damage to the existing utilities.  

There are a number of existing and proposed utilities near the new south abutment.  It is anticipated 
that the conflicting existing utilities will be relocated or abandoned, and the new utilities will be located 
to accommodate the new south abutment construction. 

New utilities that are anticipated to be connected to the superstructure of the new bridge include 
traffic conduits and illumination conduits. 

7.2.2.5 Structural Constraints for the Existing Bridge 

The main structural constraint associated with the existing bridge replacement is that the existing 
bridge must remain stable during its removal.  The existing abutments rely on the superstructure strut 
action to resist the soil pressures, which means that removing the superstructure without modifying 
the abutment strength or soil loading could result in failure of the abutment.  

7.2.3 Bridge Superstructure Alternatives 
7.2.3.1 Overview 

There are many alternatives of bridge superstructure options that are common, economical, and 
appropriate for the span and depth requirements outlined above.  Figures 7-3 and 7-4 show the 
concrete and steel options that were explored in this study.  The alternatives considered and described 
below were: 

 Precast, prestressed I-girders 

 Steel plate girders 

 Precast, prestressed decked bulb tee girders 

 Precast, prestressed voided slab 

Each of the alternatives has its own advantages and disadvantages.  

7.2.3.2 Precast, Prestressed I-Girder Alternative 

The precast, prestressed I-girder option, shown in Figure 7-3 (WF58G and WF5OG), is the most 
commonly used superstructure in the State of Washington.  The girders are placed on the supports, 
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leaving a gap between the top flanges as shown in the framing plan in Figure 7-5.  Falsework is used 
to cast the deck in the field.  This option is particularly well suited for accommodating the flare in the 
bridge since the girders can be placed in a splayed manner so that the spacing at one end is greater 
than at the other, resulting in a flared superstructure.  One disadvantage of the precast, prestressed  
I-girder is the falsework required to cast the deck in the field.  This poses construction complications, 
as the forming of the area between the girder flanges requires additional time and may require closing 
portions of the road underneath while the forms are being placed and removed.  One advantage to the 
precast, prestressed I-girder option is that it is relatively economical compared to the other options as 
can be seen in Table 7-1.  This is due to its efficient form and the fact that it is widely used in the state 
of Washington. 

The construction of a conventional deck falsework could be avoided by using precast, prestressed 
stay-in-place deck panels between the flanges of the girders.  Their use would not be optimal for this 
bridge, given that the girders are splayed, which would require a large number of different panels, 
increasing the cost of the stay-in-place deck panels.  Additionally, their use is not recommended in 
negative moment regions, which does not allow their use in integral bridges. 

7.2.3.3 Steel Plate Girder Alternative 

The steel plate girder functions similarly to the prestressed I-girder, from a framing and construction 
standpoint.  Like the prestressed I-girders, the plate girders could be arranged in a splayed manner, as 
shown in Figure 7-4, in order to accommodate the flare in the bridge.  Conventional deck falsework 
would be required to cast a cast-in-place deck on the girders.  One distinct advantage of the plate 
girder is that it achieves a shallower bridge section than the precast, prestressed I-girders due to its 
high strength and low weight.  This is particularly advantageous where clearance is a concern.  
However, as shown in Table 7-1, the steel plate girders are considerably more expensive than the 
precast alternatives, especially in the options that use many shallow girders placed closely together.  
Using steel also presents additional long-term maintenance concerns, as the steel would have to be 
painted periodically for the life of the bridge to prevent corrosion of the girders. 

7.2.3.4 Precast, Prestressed Concrete Decked Bulb Tee Girder Alternative 

Another precast girder reviewed was the decked bulb tee.  This girder has a bulb-shaped bottom flange 
and a wide top flange as shown in Figure 7-3 (W65DG and W53DG).  The top flange is designed to be 
in contact with the adjacent girder flange and to be connected using welded shear ties and a grouted 
shear key.  This allows the 5-inch concrete deck to be cast using the top flange as falsework.  The 
result is a faster construction process because the amount of formwork that needs to be placed and 
stripped is considerably reduced from the plate girder and prestressed I-girder options.  In addition, 
falsework over traffic is not required so construction time over existing traffic is reduced.  In order to 
flare the framing plan of the decked bulb tee girders, the precaster would be required to flare the 
flanges of the individual girders over the length of the bridge.  The framing plan in Figure 7-6 shows 
the flared girders aligned edge-to-edge, resulting in a flared superstructure. 

The use of a cast-in-place concrete deck on top of the girder flanges, instead of an asphalt overlay, 
significantly reduces the likelihood of longitudinal cracking along shear keys.  Current WSDOT policy is 
to allow the use of deck blub tee with a cast-in-place structural topping for any Average Daily Traffic 
(ADT) level, as stated in WSDOT Bridge Design Manual. 
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7.2.3.5 Precast, Prestressed Voided Slab Alternative 

The precast, prestressed voided slab alternative is specific to a two-span bridge concept.  Given the 
shortened span lengths that would be achieved by placing an intermediate pier in Mercer Street,  
a 2-foot-2-inch deep precast, prestressed voided slab could be used.  As with the bulb tees, these 
slabs could be flared over the length of the bridge so that their edges were in contact.  This framing 
plan is illustrated in Figure 7-6.  This would allow the slabs themselves to act a falsework for the 
casting of a 5-inch deep deck, reducing the amount of formwork and falsework required and 
decreasing the amount of construction time directly over traffic.  The major disadvantage to this 
alternative is the cost that comes with adding the intermediate pier.  The intermediate pier is 
necessary because the precast, prestressed voided slab cannot span the length of the bridge in a 
single span.  In addition to the material and labor costs associated with the pier, there are also traffic 
implications.  The intermediate pier would require a protective clear zone area around it, adding to the 
total roadway width and thus increasing the length of the bridge by approximately 8 feet. 
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Table 7-1:  Superstructure Costs 

Alternative Structural Depth Cost 

WF58G Precast I-Girder 5 feet 9 inches $1,116,000 

WF50G Precast I-Girder 5 feet 1/4 inch $1,225,000 

W65DG Decked Bulb Tee 6 feet 2 inches $1,289,000 

W53DG Decked Bulb Tee 5 feet 2 1/2 inches $1,475,000 

Steel Plate Girder 6 feet 0 inches $1,890,000 

Steel Plate Girder 3 feet 10 inches $2,573,000 

Steel Plate Girder 3 feet 0 inches $4,958,000 

26 inch Voided Slab (2 Span) 2 feet 7 inches $2,188,000* 

* Includes intermediate pier cost. 
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Table 7-2:  Superstructure Alternatives Advantages and Disadvantages 

Alternative Advantages Disadvantages 

WF58G Precast I-Girder Structurally efficient section

 Lower maintenance costs 

Deck falsework required if not 
using stay in place deck 
panels 

WF50G Precast I-Girder Structurally efficient section

 Shallow alternative 

 Lower maintenance costs 

Deck falsework required
if not using stay in place deck 
panels. 

W65DG Decked Bulb Tee No deck falsework required

 Lower maintenance costs 

Very deep section 

 Higher likelihood of deck 
longitudinal joint cracking 

W53DG Decked Bulb Tee No deck falsework required

 Shallow alternative 

 Lower maintenance costs 

Higher likelihood of deck 
longitudinal joint cracking 

Steel Plate Girder (6 feet 0 inches) Low number of girders 
required 

Higher maintenance costs

 Very deep section 

 Deck falsework required 

Steel Plate Girder (3 feet 10 inches) Shallow alternative Higher maintenance costs

 Expensive 

 Deck falsework required 

Steel Plate Girder (3 feet 0 inches) Shallowest steel alternative Higher maintenance costs

 Very expensive 

 Deck falsework required 

26 inch Voided Slab (2 Span) No deck false work required

 Shallowest alternative 

 Lower maintenance costs 

Required intermediate pier 
and associated traffic 
modifications 
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7.2.4 Bridge Substructure Alternatives 
7.2.4.1 Overview 

Two alternatives were considered for the north and south abutments:  

 Abutment on Drilled Shaft 

 Abutment on Spread Footing 

The proposed south abutment is located approximately 50 feet south of the existing abutment and 
allows more flexibility for foundation types and construction than the north abutment that is located 
next to the existing abutment in an area with several utility conflicts.  The different set of constraints 
for the south and north abutments require a specific study for each of them when investigating the 
suitability of the drilled shaft or spread footing foundation.   

7.2.4.2 Existing North Abutment Structural Assessment and Retrofit Options 

A structural assessment of the existing north abutment was completed to evaluate the possibility of 
integrating it to the new abutment.  The existing abutment consists of a series of steel H piles bearing 
on a concrete waler at the sidewalk level that is supported on concrete piles.  The new north abutment 
exposed face needs to be aligned with the adjacent retaining walls.  

Consideration was given to using the existing north abutment to support the new bridge loads from the 
longer spans, but it was found inadequate to handle those loads.  Rather than recommending the 
complete removal and replacement of the existing north abutment, an alternative of integrating the 
existing north abutment into the new north abutment was explored.  The main reason for selecting the 
retrofit option instead of the removal option is that the existing north abutment could still be used as 
formwork for placing a concrete facing in the proposed abutment without having to add the removal 
construction cost and time to the project.  

Refer to the Section 7.2.4.3 and 7.2.4.4 for north abutment retrofit concepts. 

7.2.4.3 Abutment on Drilled Shaft Alternative 

Drilled shafts were recommended rather than driven piles by the geotechnical engineer because the 
existing hard soil would make driving the piles difficult.  Drilled shafts were studied for the south and 
north abutment as explained below.  

South Abutment 

The south abutment on drilled shaft alternative consists of a shaft cap supported by a series of drilled 
shafts along the width of the abutments; timber lagging between the drilled shafts to contain the soil 
temporarily during excavation; and a concrete facing is later added to permanently contain the soil 
between the drilled shafts.  This alternative is shown conceptually on Figure 7-7.  

The drilled shaft permanent steel casing shown on Figure 7-7 is required along the height of the 
concrete facing to allow the welding of the shear studs, and also the welding of a steel shape, such as 
T shape to provide a bearing surface for the timber lagging.  An alternative to the concrete facing 
shown in Figure 7-7 would be to place a shotcrete wall between the drilled shafts.  The shotcrete wall 
could have soil nails. 
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The main steps involved in the construction of the south abutment under drilled shaft alternative are: 

1. Install drilled shaft with permanent casing at the top 

2. Install Shaft Cap 

3. Excavate in front of drilled shafts and install temporary shoring as excavation progresses 

4. Weld shear studs to permanent casing 

5. Cast concrete facing  

North Abutment 

The north abutment on drilled shaft alternative consists of a shaft cap supported by a series of  
drilled shafts along the width of the abutment, a concrete facing in front of the existing north 
abutment, and a tie connecting the concrete facing to the shaft cap.  This alternative is shown 
conceptually in Figure 7-8.   

The concrete facing is needed in front of the existing north abutment to provide a new soil retaining 
structure designed to withstand the full soil pressures behind the abutment.  The existing north 
abutment becomes a formwork surface to cast the new concrete facing against.  The tie connecting 
the top of the concrete facing to the shaft cap is intended to provide top lateral support to the concrete 
facing.  The concrete facing is terminated under the bridge superstructure soffit to provide inspection 
access to the tie, and the superstructure to substructure connection. The shaft cap would be cast with 
a sleeve that would allow the installation of the tie after the shaft cap is completed.  The key slab at  
the bottom of the concrete facing is intended to provide bottom lateral and vertical support for the 
concrete facing.  

There is an existing sewer line running behind the existing north abutment as shown in Figure 7-8.  
The location of the existing sewer line conflicts with what would be – without the sewer line – the 
preferred location for the drilled shafts.  The two options considered to solve this conflict are (1) 
relocating the sewer line north of the drilled shaft, and (2) locating the drilled shafts north of the 
existing sewer line.  Refer to the Civil Design Memorandum for a comparison analysis of these  
two options. 

The main steps involved in the construction of this alternative are: 

1. Install drilled shaft  

2. Install shaft cap and cast concrete facing simultaneously 

3. Install tie between concrete facing and shaft cap 
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7.2.4.4 Abutment on Spread Footings Alternative 

The abutment on spread footing alternative consists of a typical continuous reinforced concrete footing 
and an abutment wall along the width of the bridge.  This alternative involves excavating approximately 
25 feet under SR 99 behind the existing north abutment and behind the proposed south abutment 
and providing temporary shoring along the existing buildings adjacent to the excavation.  This concept 
is further illustrated below. 

South Abutment   

This alternative is shown conceptually in Figure 7-9.  The main steps involved in the construction of 
this alternative are: 

1. Excavate to the bottom of the footing level 

2. Cast Spread Footing 

3. Cast Abutment Wall 

North Abutment 

The abutment is cast against the existing north abutment, which requires the relocation of an existing 
sewer line running behind the abutment.  The main steps involved in the construction of this 
alternative are: 

1. Excavate to the bottom of the footing level,  

2. Cast Spread Footing 

3. Cast Abutment Wall 

If the existing sewer line is not relocated, the north abutment wall could be set north of the existing 
sewer line.  Temporary support would then be required for the sewer line during excavation.  
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Figure 7-9:  South abutment on spread footing 
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7.2.4.5 Alternative Comparison 

Table 7-3 shows the advantages and disadvantages of each substructure alternative. 

Table 7-3:  Substructure Alternatives Advantages and Disadvantages 

Substructure Alternative Advantages Disadvantages 

Abutment on Drilled Shaft  Minimizes excavation

 Minimizes risk of settlement in 
adjacent buildings 

 Shorter construction time 

South Abutment requires special 
concrete facing 

Abutment on Spread Footing  Simplifies construction of South 
Abutment 

Increases risk of settlement in 
adjacent buildings 

 Requires extensive excavation behind 
proposed abutments 

 Excavation and temporary shoring 
installation could impact existing 
utilities 

 Longer construction time 

7.2.5 Bridge Superstructure to Substructure Connection Alternatives 
7.2.5.1 Overview 

Two alternatives for the superstructure to substructure connection have been considered:  

 integral connection 

 non-integral connection 

Figure 7-10 shows both types of connections.   

Both alternatives offer advantages and disadvantages in terms of structural behavior, constructability, 
and maintenance.  

7.2.5.2 Integral Connection Alternative 

An integral bridge is a bridge in which there is a continuous fixed connection between the 
superstructure and the abutments or substructure.  The bridge superstructure and the substructure 
form a frame that resists all the loading on the bridge as a unit.   

Figure 7-10 shows the integral connection detail that could be used for this bridge.  The detail shows a 
connection with no bearings, in which the bridge girders seat directly on the abutment.  Reinforcement 
from the abutment and the superstructure is extended into the joint which when cast forms a 
connection able to make the entire bridge act as a frame.  A compression seal joint is shown between 
the approach slab and the end diaphragm needed to allow relative displacement between the bridge 
and approach slab.  

The superstructure acts as a strut at the top of the abutment reducing the abutment demand due to 
soil pressure.  Because the abutment and the superstructure are fixed at the connection, the 
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substructure has to accommodate the expansion and contraction of the bridge due to temperature 
and shrinkage.  

7.2.5.3 Non-integral Connection Alternative 

A non-integral simple span bridge is a bridge in which there is a bearing at the connection between the 
superstructure and the abutment or substructure.  The bearings limit the horizontal force transferring 
between the superstructure and substructure.  

Figure 7-10 shows the non-integral connection detail that could be used for this bridge.  The detail 
shown in Figure 7-10 shows an end diaphragm cast at the end of the girders, which helps reduce the 
horizontal soil pressures going to the abutment.  The end diaphragm also provides support to the 
approach slab.  The bridge girders are supported on elastomeric bearings, which allow the bridge to 
expand and contract nearly freely.  
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7.2.5.4 Alternative Comparison 

Table 7-4 shows the advantage and disadvantages of each superstructure to substructure connection 

Table 7-4:  Superstructure to Substructure Connection Alternatives Advantages and Disadvantages 
Superstructure 
to Substructure Advantages Disadvantages 

Integral  Reduced soil pressure demand at base of wall due to 
superstructure strut action 

 Reduces midspan moment 

 Higher structural redundancy 

 Eliminates the need for bearings and associated 
maintenance 

 Temperature and 
shrinkage loads are 
imposed on the 
substructure 

 Soil pressure is higher in 
the “at-rest” condition 

Non-integral  Simpler to design

 WSDOT standard construction 

 Use of end diaphragm reduces total soil pressure going into 
the abutment while keeping the soil pressure in the lower 
“active” condition 

 Requires bearing
inspection and 
maintenance 

 Requires slightly more 
bridge deck area 

7.2.6 Construction Sequence Alternatives  
7.2.6.1 Overview 

The goal of this study is to determine construction sequence alternatives and their associated 
construction activities, staging area requirements, and impacts on traffic.  The construction sequence 
alternatives are studied in a general way, without referring to specific superstructure or substructure 
types.  Therefore, no specific construction duration or time is assigned to them under this study.  Four 
construction sequence alternatives were studied:  

 Two-Stage 

 Three-Stage 

 Full-Closure  

 Two-Stage – Full-Closure  

The Three-Stage and Full-Closure construction sequencing represent the extreme options for the 
bridge replacement.  While the Three-Stage construction sequence provides the greater number of 
open lanes on SR 99 during construction, it is also the alternative that leads the longest construction 
time.  The Full-Closure stage construction sequence provides no lanes open on SR 99 or Mercer Street 
during construction, but it has the shortest construction time.   

A construction activity common to all the construction sequence alternatives is the removal of the 
existing bridge.  A structural assessment of the existing bridge is necessary to define the construction 
sequencing to use during the bridge removal in order to keep the surrounding buildings, soil, and 
roadway stable during construction.  The first study under this section addresses the existing bridge 
removal.  
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Figure 7-11 shows the existing bridge and the surrounding structures and roadway at the beginning of 
the bridge construction.  All the construction sequences presented assume that the Sixth Avenue 
North wall is completed before the bridge work starts. 
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Figure 7-11:  Conditions at the beginning of the bridge construction 
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7.2.6.2 Existing Bridge Demolition and Structural Assessment 

The existing bridge has a high degree of redundancy due to its multiple beams, central pier walls, and 
abutment piles.  This redundancy allows removing longitudinal portions (cutting parallel to SR 99) of 
the existing bridge without reducing the strength of the remaining portions of the bridge.  This is an 
important point for all the construction sequence alternatives, except the Full-Closure, because it 
allows the replacement of the bridge in stages or pieces while keeping traffic moving on the remaining 
portion of the existing bridge.  

The proposed deck demolition would start by saw cutting the existing bridge deck between the existing 
beams.  The portion of the bridge being removed would need to be vertically supported by the use of 
temporary shoring or cranes while the deck and the beams are being cut.  

The existing bridge abutments rely on the strut action of the superstructure.  That means that 
removing the existing bridge superstructure without modifying the structural strength and soil 
pressures at the abutments could result in the failure of the abutment.  The construction sequence 
alternatives presented address this issue by either retrofitting the existing abutments and/or reducing 
the soil pressures behind them. 

In order to maximize the number of open lanes during construction for the Two- and Three-Stage, and 
Two-Stage Full-Closure construction sequence alternatives, the existing sidewalk and railing must be 
modified to allow vehicular traffic right to the edge of the existing bridge.  The modifications include 
removing the existing concrete sidewalk and retrofitting the existing railing, as shown on Figure 7-12.  
The exterior bridge beams have been reviewed and appear adequate to carry vehicular loading.  
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7.2.6.3 Two-Stage Construction Sequence Alternative 

This construction sequence alternative consists of replacing the bridge in halves.  Traffic will be open 
to the half that is not under construction.  Once the first half of the bridge is completed, traffic is 
shifted to this completed half, to continue the demolishing and new bridge construction of the second 
half.  Two stage construction sequences were developed for the two substructure types considered: 
abutment on drilled shaft and abutment on spread footings.  

Abutment on Drilled Shaft  

The construction can be divided into three phases: 

 Phase 1:  construct north abutment and south abutment (except south abutment concrete facing).  

 Phase 2:  construct bridge superstructure and approach slabs 

 Phase 3:  construct south abutment concrete facing, remove temporary portion of the Sixth 
Avenue North wall, and finish excavation under south end of the bridge.  

The decision to complete most substructure elements first (Phase 1) and the superstructure second 
(Phase 2) rather than completing one half of the bridge (super and substructure) and then the second 
one is to minimize drilled shaft equipment mobilization.  

The advantage of constructing the shaft cap during Phase 1 rather than Phase 2 is that the shaft cap 
concrete curing occurs while construction activities are taking place on the opposite half of the bridge, 
saving construction time to the project. 

The construction of the south abutment concrete facing in Phase 3 rather than under Phase 1 aims to 
shorten the time of construction affecting SR 99 traffic by finishing the superstructure work (Phase 2) 
as early as possible.  

After the drilled shaft and shaft cap installation is completed on one side of the bridge, traffic is 
shifted back to this side, and the drilled shafts need to be protected from traffic impact.  Figure 7-13 
shows a pile-cap protection concept that can be used to allow traffic over the new substructure.  An 
alternative to the concept shown on Figure 7-13 would be to fill the excavation with pea gravel and 
then cold patch the surface.   

The two-stage construction sequence would create the need for a closure pour in the deck and a cold 
joint between both halves of the abutments.  The abutment shaft cap joints would be roughened joints 
with shear keys and possibly mechanical couplers, which would ensure that both halves of the 
abutments act as a unit after construction is completed. 
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Abutment on Spread Footing 

Construction can be divided into two phases: 

 Phase 1:  construct east side of bridge and approach slabs 

 Phase 2:  construct west side of bridge and approach slabs 

Under this substructure type, one-half of the bridge is completed first and the second half later rather 
than the substructure first and the superstructure second as shown in the Abutment on the Drilled 
Shaft option.  This order of construction is required based on the fact that no traffic can be shifted 
back to the side with the completed substructure without the new superstructure spanning over the 
new excavation in front of the south abutment  
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7.2.6.4 Three-Stage Construction Sequence Alternative 

This construction sequence was initially considered because it allows more lanes to be open during 
construction on SR 99 than the Two-Stage construction sequence.  

It was decided to not pursue the Three-Stage Construction Sequence Alternative given that the Two-
Stage Construction Sequence can meet the minimum two lanes eastbound and two lanes westbound 
on SR 99 criterion, and that it would have a higher construction cost due to added costs from 
mobilization, temporary shoring, and closure pours.  

7.2.6.5 Full-Closure Construction Sequence 

This construction sequence involves completely closing SR 99 and Mercer Street to traffic during the 
entire bridge replacement construction.  The purpose behind this alternative was to determine the 
shortest possible time to replace the bridge, and also explore accelerated bridge construction ideas 
such as the use of Self Propelled Modular Transporters (SPMT). 

SPMTs are platform vehicles with a large array of wheels on the bottom.  They allow the contractor to 
move sections of the bridge superstructure built off-site to their final location.  The main advantage of 
building the bridge off-site is the construction time saved by allowing the contractor to start the bridge 
superstructure construction before the substructure is completed.  

One possible option for the bridge construction is to construct the bridge superstructure in halves at 
construction staging areas along SR 99.  Then the off-site bridge halves would be transported on 
SPMTs to the bridge site, and launched onto the abutments by using a skid launch system.   

Only the abutment on drilled shaft alternative was included under this construction sequence 
alternative because of its shorter construction time compared to the abutment on spread footing.  

Construction can be divided into three phases:  

 Phase 1:  Construct new substructure (except south abutment concrete facing) 

 Phase 2:  Remove existing bridge and set new bridge in place using SPMT  

 Phase 3:  Construct south abutment concrete facing  

This sequence has been reviewed as noted to assist in determining the shortest bridge construction 
period.  However, due to the traffic impacts, it is not considered a viable alternative and is not given 
further consideration. 

7.2.6.6 Two-Stage – Full-Closure Construction Sequence Alternative 

This construction sequence alternative uses the Two-Stage construction sequence alternative for the 
construction of the substructure and the Full-Closure construction sequence alternative for the 
construction of the superstructure.  It was determined that the substructure construction time under 
the Full-Closure construction sequence did not save enough time with respect to the two-stage 
construction sequence to justify the full closure of SR 99 and Mercer Street.  

The total roadway closure for bridge replacement is estimated at 16 days. 

This construction sequence takes advantage of SPMTs (full closure) for the construction of the 
superstructure. 
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7.2.6.7 Alternative Comparison 

Table 7-5 shows the advantages and disadvantages of each construction sequence alternative 

Table 7-5:  Construction Sequence Alternative Advantages and Disadvantages 
Construction 

Sequence Advantage Disadvantage 

Two-Stage  Allows for continuous traffic on SR 
99 and Mercer Street during 
construction 

Requires shifting of SR 99 traffic 
multiple times 

Three-Stage  Allows for continuous traffic on SR 
99 and Mercer Street during 
construction 

 Provides the greatest number of 
lanes open on SR 99 during 
construction 

Longest construction time 

 Requires more SR 99 traffic 
shifting than the Two-Stage 
alternative 

Full-Closure  Shortest construction time Shuts down traffic on SR 99 and 
Mercer Street for several months 

Two-Stage/Full-
Closure 

 Shuts down traffic on SR 99 and 
Mercer Street for a couple of weeks 
rather than months, as in the Full-
Closure alternative 

 Has a shorter construction time than 
the Two-Stage Alternative 

Shuts down traffic on SR 99 and 
Mercer Street for several weeks 

7.2.7 Bridge Replacement Alternatives 
7.2.7.1 Overview 

Based on the bridge superstructure, substructure, and construction sequence alternative studies, and 
considering the project constraints, the following four combinations of bridge replacement alternatives 
have been selected for evaluation  

Table 7-6:  Bridge Replacement Alternatives 
Bridge 

Replacement 
Alternatives 

Superstructure 
Type Substructure Type 

Superstructure 
to Substructure 

Connection 

Construction 
Sequence 

1 W53DG Decked 
Bulb Tee 

Abutment on Drilled Shafts Integral Two-Stage 

2 W53DG Decked 
Bulb Tee 

Abutment on Spread Footing Non-Integral Two-Stage 

3 WF50G Precast I-
Girder 

Abutment on Drilled Shaft Non-integral Two-Stage – Full-
Closure 

4 WF50G Precast I-
Girder 

Abutment on Drilled Shaft Integral Two-Stage 
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Construction cost, duration, and number of lanes open to traffic during construction are provided 
under this study.  Construction durations are based on eight-hour working days, with 20 working days 
per month, with the exception of the full closure construction sequence that assumes 30 working days 
a month and 16-hour days for the superstructure construction. 

Construction sequence drawings are shown in Appendix D. 

7.2.7.2 Bridge Replacement Alternative 1 

This bridge replacement alternative consists of a deck bulb tee superstructure, an abutment on drilled 
shaft substructure with an integral superstructure to substructure connection.  The construction of this 
alternative follows the two-stage construction sequence.  

The structure cost is approximately $5.9M, with a construction duration of about 13 months.  The 
following is a list of the construction stages:  

 Stage 1:  Remove west existing sidewalk and retrofit existing barrier  

 Stage 2:  Construct substructure on east side of bridge (except south abutment concrete facing)  

 Stage 3:  Construct substructure on west side of bridge (except south abutment concrete facing)  

 Stage 4:  Remove east side of existing bridge (except abutments)  

 Stage 5:  Construct east side of bridge superstructure and approach slabs  

 Stage 6:  Remove west side of existing bridge (except abutments)  

 Stage7:  Construct west side of bridge superstructure and approach slabs  

 Stage8:  Cast bridge closure pour  

 Stage 9:  Construct south abutment concrete facing   

The estimated construction schedule is shown in Figure 7-14. 
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7.2.7.3 Bridge Replacement Alternative 2 

This bridge replacement alternative consists of a deck bulb tee superstructure, an abutment on 
spread footing with a non-integral superstructure to substructure connection.  The construction of this 
alternative follows the two-stage construction sequence.  

The structure cost is approximately $7.4M, with a construction duration of about 18 months.  The 
following is a list of the construction stages:  

 Stage 1:  Remove west existing sidewalk and retrofit existing barrier 

 Stage 2:  Excavate behind existing abutment east side to the bottom of the abutments 

 Stage 3:  Remove east side of existing bridge and construct east side of abutments  

 Stage 4:  Construct east side of bridge superstructure, backfill abutments, and install approach 
slabs 

 Stage 5:  Excavate behind existing abutment west side to the bottom of the abutments 

 Stage 6:  Remove west side of existing bridge and construct west side of abutments  

 Stage 7:  Construct west side of bridge superstructure, backfill abutments, and install approach 
slabs 

 Stage 8:  Construct bridge superstructure closure pour   

An estimated construction schedule is shown in Figure 7-15. 
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7.2.7.4 Bridge replacement Alternative 3 

This bridge replacement alternative consists of a Precast I-Girder superstructure, an abutment on 
drilled shaft with a non-integral superstructure to substructure connection.  The construction of  
this alternative follows the two-stage construction sequence for the substructure construction and  
Full-Closure construction for the superstructure construction.  

The structural cost is about $8.1M, with a construction duration of about six months.  The following is 
a list of the construction stages:  

 Stage 1:  Remove west existing sidewalk and retrofit existing barrier 

 Stage 2:  Construct substructure on east side of bridge (except south abutment concrete facing) 

 Stage 3:  Construct substructure on west side of bridge (except south abutment concrete facing) 

 Stage 4:  Remove existing bridge (except abutments)  

 Stage 5:  Set east side of bridge in place 

 Stage 6:  Set west side of bridge in place 

 Stage 7:  Cast bridge closure pour 

 Stage 8:  Construct south abutment concrete facing 

An estimated construction schedule is shown in Figure 7-16. 
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7.2.7.5 Bridge Replacement Alternative 4 

This bridge replacement alternative consists of a prestressed precast concrete I girder superstructure 
and an abutment on drilled shaft substructure, with an integral superstructure to substructure 
connection.  The construction of this alternative follows the two-stage construction sequence.  

The structure cost is approximately $5.5M, with a construction duration of about 15 months.  The 
following is a list of the construction stages:  

 Stage 1:  Remove existing west sidewalk and retrofit existing barrier 

 Stage 2:  Construct substructure on east side of bridge (except south abutment concrete facing) 

 Stage 3:  Construct substructure on west side of bridge (except south abutment concrete facing) 

 Stage 4:  Remove east side of existing bridge (except abutments) 

 Stage 5:  Construct east side of bridge superstructure and approach slabs 

 Stage 6:  Remove west side of existing bridge (except abutments) 

 Stage7:  Construct west side of bridge superstructure and approach slabs 

 Stage8:  Cast bridge closure pour 

 Stage 9:  Construct south abutment concrete facing 

The estimated construction schedule is shown in Figure 7-17. 
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7.2.7.6 Alternative Comparison 

A comparison of the bridge replacement alternatives is presented in Table 7-7 

Table 7-7:  Bridge Replacement Alternatives:  Comparison 
Bridge 

Replacement 
Alternatives 

Superstructure Type Substructure Type Superstructure to 
Substructure Connection 

Construction 
Sequence 

Structure 
Cost Cost/SF 

Construction 
Duration 
(months) 

Lanes Open to 
SR 99 Traffic 

(Normal) 

Lanes Open to  
SR 99 Traffic 

(Reduced) 

Lanes open to Mercer 
Street Traffic (Reduced) 

1 W53DG Decked Bulb 
Tee 

Abutment on Drilled Shafts Integral Two-Stage $5.9M $412 13 Two-north bound 
and two-south 
bound 

One-north bound 
and one-south 
bound for four 
nights 

Two-east bound during north 
abutment retrofit construction 
no traffic for 12 nights 

2 W53DG Decked Bulb 
Tee 

Abutment on Spread Footing Non-integral Two-Stage $7.4M $517 18 Two-north bound 
and two-south 
bound 

One-north bound 
and one-south 
bound for four 
nights 

Two-east bound during north 
abutment retrofit; no traffic for 
12 nights 

3 WF5OG Precast I-
Girder 

Abutment on Drilled Shafts Non-integral Two-Stage Full 
Closure 

$8.1M $569 6 Two-north bound 
and two-south 
bound 

No traffic for 16 
days 

Two-east bound during north 
abutment retrofit construction; 
no traffic for 16 days 

4 WF5OG Precast I-
Girder 

Abutment on Drilled Shafts Integral Two-Stage $5.5M $383 15 Two north bound 
and two sound 
bound 

One north bound 
and one south 
bound for four 
nights 

Two east bound during north 
abutment retrofit construction, 
no traffic for 12 nights. 

Construction cost estimates provided in this report are preliminary cost estimates.  The cost estimates are order-of-magnitude costs included for comparison purposes to aid in the determination of preferred alternatives. 

Table 7-8 shows the advantages and disadvantages of each bridge replacement alternative. 

 

 

 

 

 

 

 

 



 

SEATTLE DEPARTMENT OF TRANSPORTATION  
78 Mercer Corridor Project West Phase – Structural Design Memorandum 

 

 

 

 

 

 

 

 

 

 

This Page Intentionally Left Blank 



 

SEATTLE DEPARTMENT OF TRANSPORTATION 
Mercer Corridor Project West Phase – Structural Design Memorandum 79 

Table 7-8:  Bridge Replacement Alternatives:  Advantages and Disadvantages 
Bridge 

Replacement 
Alternative 

Advantages Disadvantages 

1  Faster superstructure construction

 Minimizes risk of settlement in 
adjacent buildings 

 No bearing maintenance required 

 Higher likelihood of deck longitudinal joints 
cracking. 

2  Faster superstructure construction

 Simpler abutment construction 

Longest construction time 

 Requires extensive excavation 

 Increases risk of settlement in adjacent 
buildings 

 Bearing maintenance required 

3  Shortest construction time

 Standard highway WSDOT 
superstructure for high ADT roads 

 Minimizes risk of settlement in 
adjacent buildings 

 Highest cost 

 Requires full closure of Mercer Street and SR 
99 

 Bearing maintenance required 

4  Lowest cost 

 Standard highway WSDOT 
superstructure for high ADT roads 

 Minimizes risk of settlement in 
adjacent buildings 

 No bearing maintenance required 

 Second longest construction time 

 

Alternative 4 is the preferred alternative because it provides a low-maintenance, cost-effective solution 
that minimizes the risk of settlement in adjacent buildings, while allowing for traffic on Mercer Street 
and SR 99 during construction. 
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7.3 MERCER STREET NORTH RETAINING WALL  

7.3.1 Overview 
The north limit of Mercer Street will not be widened to the north from the existing to the proposed 
condition.  The existing underpass retaining wall at the north side of Mercer Street was analyzed to 
determine its adequacy with regard to current code.  The wall has been determined to require 
retrofitting with a concrete facing along the wall and topping on the footing.  A schematic section of the 
proposed retrofit is shown in Figure 7-18. 

The retrofitted wall will be a SDOT owned and maintained structure. 

7.3.2 Existing Wall Analysis 
The design criterion dictates that the existing Mercer Street north retaining wall must meet the 
requirements of AASHTO LRFD Fifth Edition.  This ensures that the strength of this wall is equivalent to 
a new wall design.  Using as-built information, the wall was analyzed at each section along its length to 
determine its adequacy for the loads imposed.  Key sections that were analyzed were determined 
based on locations where overall section properties changed including changes to the following:  wall 
height, footing toe width, heel width or thickness; or where wall reinforcing changed. 

The wall was analyzed using strength design as required by AASHTO.  In a strength design analysis, 
loads on the walls are factored up by load factors and capacities of the wall are factored down by 
resistance factors to develop a reliable factor of safety for the wall. 

Load cases were determined from AASHTO.  Two load cases were determined to control this design.  
Both cases were considered at both the maximum and minimum levels as listed below: 

STRENGTH I: 

Max:  1.25DC + 1.35 EV + 1.5 EH + 1.5 ES 

Min:  0.9DC + 1.0 EV + 1.5 EH + 0.75 ES 

EXTREME EVENT I: 

Max:  1.25 DC + 1.35 EV + 1.5 EH + 1.5 ES + 1.0 EQ 

Min:  0.9DC + 1.0 EV + 1.5 EH + 0.75 ES + 1.0 EQ 

Where DC= Dead Loads, EV= Earth Vertical Loads, EH= Earth Horizontal Loads, ES= Earth (and 
adjacent building) Surcharge Loads, and EQ= Earthquake (Seismic) Loads. 

Resistance factors were given by the geotechnical engineer and are in agreement with AASHTO.  The 
resistance factors under the strength condition were 0.5 for passive, 0.55 for bearing, and 1.0 for 
sliding.  The resistance factors under the extreme condition were all 1.0.  The resistance factors for the 
extreme event are higher because it is expected to be an infrequent and relatively short duration 
loading and thus, the factor of safety can be lower. 

Earth horizontal, vertical, and seismic forces as well as soil passive, sliding, and bearing resistances 
were determined by the geotechnical engineer using soil properties found in their borings and are 
given in the geotechnical report prepared by Shannon and Wilson. 
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The existing wall was analyzed at each section and for each load case for stability using the AASHTO 
Chapter 11 checks for soil bearing, wall sliding, and wall overturning using ultimate design.  It was 
determined that the wall was adequate for bearing, sliding, and overturning at all sections. 

The existing wall and footing concrete sections were analyzed for each load case for flexure and shear.  
Reductions in the reinforcing provided were taken for areas where the development length of the 
existing bar was less than that required by AASHTO.  Existing material properties were assumed using 
typical values for construction materials at the time of construction.  A concrete strength, f’c, of 4000 
psi and steel reinforcing yield strength, fy, of 40 ksi were used.  Material testing is recommended and 
is anticipated to be completed to verify these values prior to completion of the construction 
documents. 

The results of the analysis are listed below in Table 7-9.  Controlling Capacity/Demand ratios are listed 
for each condition.  Capacity/Demand Ratios greater than 1.0 indicate that the existing section is 
adequate.  Capacity/Demand Ratios less than 1.0 indicate that the existing section is inadequate.   

Table 7-9:  Concrete Analysis of Existing North Mercer Street Wall 

Failure Mode/Selection Considered Capacity/Demand Ratio 

Footing Heel 1.22 

Footing Key 1.72 

Wall Stem – Flexure 0.90 

Wall Stem – Shear 0.55 

Footing Toe – Flexure 0.48 

Footing Toe – Shear 0.90 

 

Based on analysis, it was determined that the existing footing heel and key sections were adequate for 
the loads imposed.  The existing wall stem and footing toe sections were inadequate in both flexure 
and shear.  The wall failure is shear controlled and the footing toe is flexurally controlled. 
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7.3.3 North Mercer Street Wall Retrofit 
Adding a concrete facing to the existing wall and concrete topping to the footing toe is the preferred 
alternative to increase the effective section in shear and flexure.  The concrete facing and concrete 
topping will increase the overall capacity of the wall in both flexure and shear to an acceptable level.   

Reinforcing steel dowels should be epoxy grouted into drilled holes in the existing concrete wall.  The 
other end of the dowels should be hooked around reinforcing in the new wall section.  The existing wall 
surface should be cleaned and roughened prior to placing the facings and toppings.  

A schematic section showing the retrofitted wall section is shown in Figure 7-18 

Estimates for the cost and duration of this work are provided in Appendix C of this report.  The 
estimated cost for retrofitting the north wall is approximately $1.3 Million.  The work is anticipated to 
take approximately four to five months.   

Construction cost estimates provided in this report are preliminary cost estimates.  The cost estimates 
are order-of-magnitude costs included for comparison purposes to aid in the determination of 
preferred alternatives. 
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Figure 7-18:  Preliminary section of retrofitted north retaining wall 
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7.4 RETAINING STRUCTURE ALONG SIXTH AVENUE NORTH 

7.4.1 Overview 
Sixth Avenue North will be constructed along a revised alignment to accommodate the Gates 
Foundation campus.  The new Sixth Avenue North will intersect Mercer Street at a tee immediately to 
the west of the new SR 99 bridge over Mercer Street.  The grade of Sixth Avenue North will decline 
from the grade of the SR 99 on-ramps at the south to the grade of Mercer Street at the north.  As 
such, a retaining structure will be required between the SR 99 roadway and Sixth Avenue North 
roadway grades.  Since this structure supports SR 99, it will be considered a WSDOT owned and 
maintained structure.   

It is anticipated that The Gates Foundation will construct a portion of the Sixth Avenue North retaining 
wall prior to the start of the Mercer West construction.  In that case, a temporary length of the wall 
would need to be extended to the current south face of Mercer Street.  This portion of the wall 
(between the future and existing south edges of Mercer Street) will be removed in the final condition.   

The highest retained soil height is estimated to be approximately 22 feet.  The retained height will be 
highest at the intersection of the Sixth Avenue North and Mercer Street and will decrease up to the 
future SR 99 on-ramp.   

The preferred alternative for this wall is a soldier pile wall. 

7.4.2 Sixth Avenue North Wall Alternatives 
There are several systems that are commonly used for retaining structures of this height.  They include 
conventional reinforced concrete walls, soil nail walls, and soldier pile walls.  A soldier pile wall is the 
preferred alternative.  The other systems have disadvantages that are described below. 

A conventional reinforced concrete wall requires a large footing behind the wall (commonly called a 
heel).  Since the roadway of SR 99 is immediately behind this wall, it was determined that a 
conventional reinforced concrete wall could not be constructed without closing traffic on SR 99.  
Therefore, this option was not explored further. 

A soil nail wall involves grouted anchors (nails) installed in the soil immediately adjacent to the wall.  
These soil nails would conflict with the perpendicular abutments for the new SR 99 bridge.  It is also 
difficult to excavate behind an installed soil nail wall so it would not be desirable in the temporary wall 
portion between the existing and future south extents of Mercer.  These projections also limit 
construction of utilities that could be required in the future under the SR 99 roadway adjacent to this 
wall. 

7.4.3 Preferred Wall Alternative 
A soldier pile wall is the preferred alternative for the Sixth Avenue North wall because of its advantages 
over the wall systems described above.  

A soldier pile wall can be either a tieback wall, in which anchors are installed into the high-grade 
behind the soldier pile or a cantilevered wall, where there are no anchors.  Tiebacks have the same 
disadvantages as soil nails in the retained soil area.  The advantage to tieback anchors is that they 
result in a more economical wall.   
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A cantilevered structural soldier pile system has the advantage of allowing for flexibility of construction 
in this region.  It also allows for easy excavation on either side of the wall.  It also eliminates the 
potential for conflicts with utilities in the future. 

Further consideration regarding the economic benefits of a tieback wall system versus the 
disadvantage of the potential conflict with future utilities is recommended as design progresses. 

7.4.4 Cost and Duration Estimate 
Estimates for the cost and duration of this work are provided in Appendix C of this report.  The 
estimated cost for constructing the Sixth Avenue North soldier pile wall is approximately $1.5 Million.  
The work is anticipated to take approximately two to four months.  

Construction cost estimates provide in this report are preliminary cost estimates.  The cost estimates 
are order-of-magnitude costs included for comparison purposes to aid in the determination of 
preferred alternatives. 

7.5 RETAINING STRUCTURE AT THE EAST SIDE OF SR 99 

7.5.1 Overview 
The south edge of Mercer Street will be widened approximately 50 feet to the south in the proposed 
condition.  There is an existing concrete retaining wall to the west and east of SR 99.  The west wall 
will be demolished as part of the regrading work for Sixth Avenue North.  This work is anticipated to be 
done by the Gates Foundation prior to the start of the Mercer West project.   

The existing south retaining wall along Mercer Street east of SR 99, that retains soil from the property 
to the south of Mercer street, will need to be demolished.  It is anticipated that this wall will be 
replaced with a perpendicular wall along the east edge of SR 99, south of Mercer Street.  This wall  
will support the SR 99 roadway and, as such, will be a WSDOT owned and maintained structure.  This 
will return the Mercer Street roadway to the adjacent property grade at the south all the way along  
the length. 

7.5.2 Preferred Wall Alternative 
Similar systems could be used for the retaining structure at the east edge of SR 99 as could be used 
in the Sixth Avenue North wall (along the west edge of SR 99).  These systems are described in Section 
7.4.  A soldier pile wall is the preferred alternative for this wall for similar reasons.  Since the 
excavation depths for this wall are similar the Sixth Avenue North wall, a similar soldier pile wall design 
is anticipated.   

7.5.3 Cost and Duration Estimate 
Estimates for the cost and duration of this work are provided in Appendix C of this report.  The 
estimated cost for constructing the soldier pile wall at the south of Mercer Street is approximately $0.4 
million.  The work is anticipated to take approximately one month.  It may be advantageous to install 
the soldier piles for this wall concurrently with shafts that are needed for the construction of the SR 99 
bridge over Mercer Street to limit mobilization costs. 

Construction cost estimates provided in this report are preliminary cost estimates.  The cost estimates 
are order-of-magnitude costs included for comparison purposes to aid in the determination of 
preferred alternatives. 
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7.6 REMOVAL OF THE BRIDGE AT THE INTERSECTION OF 
MERCER STREET AND DEXTER AVENUE NORTH OVER BROAD 
STREET  

7.6.1 Overview  
Mercer Street and Dexter Avenue North intersect on a bridge that spans over the Broad Street 
underpass.  With the closure of Broad Street between Fifth Avenue North and Mercer Street/Valley 
Street, SDOT has directed that this bridge be decommissioned and the roadway reconstructed at 
grade.  The preferred alternative is to demolish the existing bridge superstructure and remove the 
abutments to 5 feet below future grade. 

A life cycle cost analysis was performed to determine the cost of future maintenance and access for 
utility work due to the presence of the existing bridge structure if it is left in place.  The analysis 
indicated that these costs were approximately $425,000 higher than the cost to remove the bridge as 
part of the Mercer West Project.  Detailed calculations for this analysis can be found in Appendix C. 

In addition, the sight distance for cars approaching the intersection from the Mercer Street Underpass 
does not meet current standards.  In an effort to improve this condition, the intersection of Mercer 
Street and Dexter Avenue North may be modified in its final configuration, which requires removal of 
the bridge. 

For the reasons above, the preferred alternative is to demolish the existing bridge structure. 

7.6.2 Bridge Demolition Construction Process 
The existing bridge superstructure is a two span conventionally reinforced concrete girder and deck, 
which will be completely removed.  The substructure is an H pile foundation with a concrete wall 
facing.  To remove the substructure entirely, the entire intersection of Mercer Street and Dexter Avenue 
North would need to be opened up to allow for excavation of the soil at a minimum 1:1 slope.  This 
would require full closure of this high traffic intersection and therefore, this option has not been 
pursued.  The alternative, which has been considered here, is to remove the bridge substructure to 
five feet below the level of the final elevation of the intersection roadway.  This ensures that there will 
be minimal conflicts with the existing structure for future roadway work.  It is also standard practice for 
SDOT removal of structure items in roadways. 

There are several existing utilities that are suspended below the bridge superstructure that will need to 
be considered, including gas and sewer lines.  An existing concrete siphon pipe is positioned below the 
existing lower Broad Street roadway.   

Removing the structure in portions will allow traffic to be maintained across the intersection.  A 
possible scenario for removal of the existing bridge is shown in Figure 7-19.   

Removal of the bridge structure involves infilling the existing grade below the bridge prior to the bridge 
demolition.  Compacted granular fill is the lowest cost fill material and should be used to the greatest 
extent possible.  Where headroom becomes too low for compaction, Controlled Density Fill (CDF) 
should be used, as it does not require compaction.  Some formwork will be required at the open sides 
of Broad Street to place the CDF.  The CDF should be placed to a level where all the bridge girders fully 
bear on the CDF along their length.  Some temporary openings in the bridge superstructure may be 
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required to ensure full bearing of the bridge structure on the CDF fill.  It is anticipated that this work 
can be done with temporary closures of a lane or sidewalk in non-peak traffic hours. 

Once the bridge girders have full bearing on CDF, the girders become non-structural and may be 
removed in portions as required for traffic maintenance and grading across the intersection.  Since the 
bridge deck will still be elevated off grade, it will still be a structural element at this stage.  Care should 
be taken to sequence the demolition so that portions of the bridge deck are removed entirely between 
the faces of the girders.   

7.6.3 Demolition Sequencing 
If the roadway profile for the intersection at Mercer Street and Dexter Avenue North is to be modified, 
there are two options regarding the sequence of the demolition.  One option would be to maintain the 
existing intersection elevation throughout demolition.  Once the bridge has been removed, the 
intersection could be regraded and paved to the final profile.  The advantage of this option is that the 
traffic can flow easily between portions of the roadway that have been demolished and portions of the 
roadway that still have structure.  This results in the least impact to traffic.  The disadvantage is that 
the overall construction time will be longer and temporary paving would be required in the interim 
condition. 

An alternate option is to grade the intersection concurrently with the bridge demolition.  The advantage 
of that option is that no temporary paving is required and the intersection is complete as soon as the 
bridge has been demolished.  The disadvantage is that there is a potentially greater disruption of  
traffic flow. 

Figure 7-19 illustrates a possible sequence of demolition assuming the intersection will be graded 
after the bridge is demolished.  This removal sequence allows for maintenance of traffic both East-
West (along Mercer Street) and North-South (along Dexter Avenue North).  Modifications could be 
made to the sequence as needed for traffic sequencing, grading, and utility work.  
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Figure 7-19:  Demolition sequencing for the bridge at the intersection of Mercer Street and Dexter Avenue North over Broad Street 
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7.6.4 Cost and Duration Estimates 
Estimates for the cost and duration of this bridge demolition are provided in Appendix C of this report.  
The demolition of the bridge, independent of the time it takes to prepare the grade below, is 
anticipated to range from three to six months.  This estimate does not include time associated with 
non-structural elements associated with this work such as utility relocation, surfacing, and traffic 
maintenance 

The estimated cost for infilling grade and demolishing the existing structure is tied to the final 
condition of the adjacent broad street properties.  Therefore, the cost associated with the demolition 
of the bridge has been included in the following section, titled “Broad Street Closure”.   

7.7 BROAD STREET CLOSURE 

7.7.1 Overview 
WSDOT has requested that Broad Street be closed between Fifth Avenue North and Mercer 
Street/Valley Street for its needs on the North Access Connection suite of projects.  Construction of 
certain elements of the North Access Connection construction cannot begin until Broad Street is 
closed.  The closure of Broad Street is a critical path element in the construction timeline for the 
Mercer West project.   

It is necessary to maintain as much east-west traffic flow as possible throughout the Mercer West 
project.  As stated in the Project Constraints, it is desired to have at least three lanes eastbound and 
two lanes westbound throughout the project duration.  To maintain this, Broad Street cannot be closed 
until Mercer Street has been widened to allow as much traffic as possible at Mercer Street.  Once 
Broad Street has been closed to traffic, there will be a period of time where traffic can only flow in the 
existing Mercer Street roadway.  This means that the maximum traffic flow will be two lanes each way 
while the widened roadway in the Broad Street underpass is being infilled and constructed at the 
Mercer Street/Dexter Avenue North intersection.   

Broad Street should be closed once the SR 99 bridge over Mercer Street is complete.  The roadway will 
be in place under the bridge at that time.  The length of time that it takes to construct the widened 
roadway is entirely dependent on the time it takes to infill below the Mercer Street/Dexter Avenue 
North intersection, and construct the widened Mercer Street roadway.  This critical timeline element 
defines the length of time that the east/west traffic will be constricted to two lanes in each direction. 

The length of time required for the infill of the new Mercer Street roadway, depends to an extent on the 
final condition of the adjacent Broad Street roadway properties at the completion of the Mercer West 
project.   

7.7.2 Broad Street Property Alternatives 
Three options for the final condition of the Broad Street corridor outside of the reconnected street grid 
were reviewed.  Summaries of the three proposed conditions follow in the next sections.  Cost 
estimates and duration estimates are provided for each of the three options.  The costs and durations 
include the demolition of the bridge structure, mentioned in the section above.  Non-structural costs 
and associated durations such as traffic maintenance, roadway grading and surfacing have not  
been included.  A full breakdown of calculations associated with these estimates can be found in 
Appendix C.   
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7.7.2.1 Option A:  Broad Street Infilled and Existing Structures Removed 

This option consists of removing the existing walls entirely before infilling the depressed roadway.  The 
advantage of this option is the economic benefit to the value of a property that is free of obstructions.   

The disadvantage to this option is the cost and length of the process to demolish the existing walls.  
Removing the walls entirely will require excavating down to the level of the existing foundations.  This 
could be done with a sloped excavation or with temporary shoring.  A sloped excavation is not possible 
within the right-of-way and would require easements and shoring at adjacent properties.  Therefore, it 
is anticipated that temporary shoring would need to be installed behind the existing wall to excavate 
down to remove the existing structure and roadway.  Once these are removed, the grade could be 
infilled and the shoring could be removed. 

The structural construction cost for this option is approximately $9.8 Million.  The duration of 
construction time until traffic can be supported on the new Mercer Street roadway ranges from 9 to 12 
months.  The total duration for this option including the demolition of the bridge over Broad Street is 
12 to 17 months.  This option has the longest duration of the three options and is the most expensive. 

7.7.2.2 Option B:  Broad Street Infilled and Existing Structures Buried 

This option consists of infilling the existing depressed roadway of Broad Street and partially 
demolishing the existing structures.  The advantage of this option is that it has the shortest duration of 
construction time until traffic can be supported on the widened Mercer Street.   

In this option, the existing wall structures would only be demolished to 5 feet below the grade surface.  
It is anticipated that the removal of the walls could be done with a sloped excavation down to that 
level.  Per geotechnical recommendations, excavations can be achieved at a 1:1 backslope.  Before 
infilling Broad Street, the existing road surface would be demolished to allow for drainage through the 
buried roadway.   

Demolishing the walls to 5 feet below grade is anticipated to be sufficient to allow for shallow 
foundation structures on the property without conflict.  If a deep excavation of the property is required 
in the future, the existing walls could be demolished, concurrent with the excavation, with minimal 
effort. 

It is estimated that the structural construction cost for this option is approximately $3.3 Million.  The 
duration of construction time, until traffic can be supported on the new Mercer Street roadway, would 
be approximately six weeks.  The total duration of this option, including the bridge demolition, is 
estimated to range from six to nine months.   

7.7.2.3 Option C:  Broad Street Empty and Existing Structures Remain 

This option consists of leaving the existing walls in place without infilling the existing depressed 
roadway at the Broad Street Properties.  The advantage of this option is that it has the lowest total  
cost because money is not spent infilling the adjacent properties.  The disadvantage is a joint is 
required at the property line of the new broad street property at the new south edge of Mercer Street.  
Construction of this joint adds length and cost to this option.  A plan and section showing a proposed 
property line joint is shown in Figure 7-20. 

The joint is necessary to ensure that any future modifications that are made to the walls within the 
broad street property will not affect the Mercer Street roadway and vice versa.   
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In the Broad Street property, the walls at the Broad Street underpass are conventional concrete 
retaining walls that are braced by concrete counterforts.  A concrete counterfort is essentially a 
buttress wall that is located behind the retaining wall and buried in the soil.  The counterforts provide 
stability for the walls.  The location of the counterforts will not line up exactly at the property lines 
therefore a property line joint will need to be created away from an existing counterfort.  This will result 
in a section of wall that will need to be strengthened since its stability has been compromised.  We 
anticipate this could be done with a new concrete wall and new concrete buttressing walls. 

At the Mercer Street roadway, the new infilled soil would need to be retained independent of the Broad 
Street property.  Since the length of time the Broad Street property is left empty will be unknown, the 
wall would need to be constructed as a permanent structure. 

Once the Broad Street property walls have been strengthened, and the Mercer Street/Dexter Avenue 
North intersection infill is retained, a joint in the existing wall at the property line should be 
constructed.  Saw cutting a joint in the existing wall would complete the separation of the properties. 

It is estimated that the structural construction cost for this option is approximately $2.5 Million.  The 
duration of construction time, until traffic can be supported on the new Mercer Street road way would 
be approximately eight weeks.  The total duration of this option, including the bridge demolition, is 
estimated to range from six to seven months.  This option is the least expensive option, but has a 
longer duration of construction time until traffic can be supported at Mercer Street than Option B. 
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Figure 7-20:  Plan and section at proposed Broad Street property joint 
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7.7.3 Preferred Alternative 
Option B, where Broad Street is infilled and the existing structures are partially demolished is the 
preferred alternative.  This option has the shortest duration of construction time until traffic can be 
supported on Mercer Street, and as such will result in the shortest impact to east-west traffic flow. 

In Option A, although safe and stable, the high cost and long duration associated with the temporary 
shoring and existing structure demolition would outweigh the economic benefit of an obstruction free 
site.  In Option C, the opening in the ground could be considered an unsafe condition.  

7.7.4 Cost and Duration Estimate 
The cost and duration for the recommend alternative, Option B, is listed in Section 7.7.2.2.  See 
Appendix C for details regarding the cost estimates. 

Construction cost estimates provided in this report are preliminary cost estimates.  The cost estimates 
are order-of-magnitude costs included for comparison purposes to aid in the determination of 
preferred alternatives. 

7.8 OTHER STRUCTURES 

7.8.1 Stair from the Upper Sidewalk along Mercer Street to the Lower Sidewalk, east of SR 99  
SDOT requested an exploration of a stair from the cul-de-sac at Sixth Avenue North down to the 
pedestrian and bicycle pathway on Mercer Street.  A stair at this location would have a maximum rise 
of 16 feet.  This rise would require a run of at least 40 feet including an intermediate and upper 
landing.  The minimum width of this stair to allow for pedestrian traffic both directions is five feet.  It is 
anticipated that the stair would be concrete construction. 

Construction of a pedestrian stair is not a preferred alternative for the following reasons: 

1.  The stair would project into the pedestrian pathway at Mercer Street, reducing its overall width 
along the length of the stair. 

2.  The alternative pathway is not a considerable added distance considering the pedestrian traffic 
demand for the stair is low. 

The cost to add a pedestrian stair from the Sixth Avenue North cul-de-sac to the Mercer Street pathway 
is approximately $40,000. 

Construction cost estimates provided in this report are preliminary cost estimates.  The cost estimates 
are order of magnitude costs included for comparison purposes to aid in the determination of 
preferred alternatives. 

7.8.2 SR 99 Bridge Over Broad Street 
Because the SR 99 bridge over Mercer Street will be raised above its current elevation, roadway 
grading may dictate that the elevation of SR 99 needs to be higher than existing at the SR 99 bridge 
over Broad Street.  This will require additional paving material on the existing SR 99 bridge over Broad 
Street that will increase the dead load (weight) of this structure. 

The current WSDOT Load Ratings indicate no additional dead load is allowed on this structure.  If 
additional dead load must be added for roadway grading, further study will be needed to determine 
the alternatives for strengthening the existing structure.  These alternatives could include retrofitting 
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the existing bridge girders or shoring beneath the existing structure.  Shoring beneath the existing 
structure would impact traffic on Broad Street. 
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8.  Preferred Alternatives 
Below is a summary of the preferred alternatives for all structures in the Mercer West Underpass 
Project. 

 SR 99 bridge over Mercer Street:  Single-span, prestressed, precast I-girder integral bridge 
supported on drilled shafts.  The selected WSDOT standard girder type is the WF50G.  The bridge 
is to be constructed in two stages.  This is Alternative 4 in Section 7.2. 

 Retaining wall at the north side of Mercer Street:  Add a concrete facing to the wall and topping to 
the footing. 

 Walls at the east and west sides of SR 99, south of Mercer Street:  Construct soldier pile walls 

 The bridge at the intersection of Mercer Street and Dexter Avenue North:  Demolish the existing 
bridge superstructure.  Demolish the existing bridge substructure to 5 feet below grade. 

 The Broad Street walls, east of SR 99:  Demolish the existing walls to 5 feet  
below grade.  This is Option B in Section 7.7. 

 The pedestrian stair from SR 99 down to Mercer Street:  Do not provide a stair. 

The total structural construction cost for all the alternatives is approximately $12 Million. 

Construction cost estimates provided in this report are preliminary, order of magnitude, costs.  See 
Appendix C for detailed information regarding cost estimates. 
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Appendix A 
WSDOT Bridge Inspection and Load Rating Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



BRIDGE INSPECTION REPORT

BAM

WE PO

Status: Released

Ver Date 6/23/2010

Printed on: 612312010

Agency: Washington State

Program 'lgr: Harvey L. Coffman

Bridge Name MERCER 8T OC

~tU~~ONG

~~\\\~~~
nspector's Signature rvfIlA

IT:J~rse~ing

Co-nspector's Signature WAW

Structure Type CTB

6.3 N JCT 8R 509

MERCER 8T

Location00099

Page 1 of 3

Route

[)ent# GOOO8

99/548Bridge No.

- .....-
Inspections Performed:

6 Structural Adqcy (657) N Pier/Abut/Protect (679) 1958 Year Built (332) IT NT tflS Date Rep Type- I-

2 Deck Geometry (658) N Scour (680) 0 Year Rebuilt (336) Y 24 1.0 5/20/2010 Routine- I-

4 Underclearance (659) 6 Retaining Walls . (682) F 45 Oper Rating (551) Fract Crit- I-

5 Operating Level (660) 9 Pier Protection (683) F 27 Inv Rating (554) Underwater- I-
8 Alignment Adqcy (661) 0 Bridge Rails (684) A Open Close (293) Special

- I-

9 Waterw ayAdqcy (662) 0 Transition (685) 9999 Vert Over Deck (360) Interim
- I-

7 Deck Overall (663) 0 Guardrails (686) 1504 Vert Under (374) equipment- r--
9 Drains Condition (664) 0 Terrrinals (687) H Vert Und Code (378) Damage- I-

6 Superstructure (671) N Revise Rating (688) 5.00 2.50 Asphalt Depth Safety- I-

2 Nurrber Utilities (675) Photos Flag (691) 40 Speed Unit Short Span- I-

6 Substructure (676) Soundings Flag (693) ,. Total: 1.0
- r-- ",..,,."

9 Chan/Protection (677) l Measure Clearance (694)
- "-t

158.44 Fa9 Culvert (678) Suff Rating: 58.38 Fa-

Element Element Description Total Units State 1 State 2 State 3 State 4

12 Concrete Deck 5,427 SF 5,427 0 0 0

35 Concrete Deck Soffit 5,427 SF 5,427 0 0 0

110 Concrete Girder 594 LF 527 0 67 0

205 ConcretePile/Column 7 EA 7 0 0 0

215 Concrete ,Abutment 219 LF 191 0 28 0

234 Concrete Pier Cap 1Crossbeam 107 LF 107 0 0 0

266 Concrete Sidewalk & Supports 1,527 SF 1,527 0 0 0

331 Concrete Bridge Railing 201 LF 201 0 0 0

340 ~tal Pedestrian Railing 134 LF 134 0 0 0

800 Asphaltic Concrete (AC) Overlay 5,427 SF 5,427 0 0 0

A-1



BAM

CC WE PO

Status: Released

BRIDGE INSPECTION REPORT

Ver Date 6/23/2010
Printed on: 6/23/2010

Agency: Was hington State
Program Wgr: Harvey L. Coffman

Bridge Name MERCER ST DC

Structure 10 OOOOOONG

Bridge No. 99/548 Page 2 of 3

Route 00099

MilePost 32.85

Structure Type ClB

Location 6.3 N JCT SR 509

Intersecting MERCER ST

o Bridge oriented from south to north.

12 Concrete deck is covered with an ACP overlay. See element note 800.

35 Soffit has hairline transverse cracks and diagonal leaching cracks in the corners.
There is leaching between the soffit/girder interface. Leaching at the interface between the deck and rail base.

110 Girders Aand I have leaching at interface with the deck. Girders 1E and 2E are water stained and have delaminations in the webs
at interface with the deck (Photo #4, REPAIR 10002). Drawings of similar bridge on the same contract shows a construction joint
in the deck over Girder E, which could be the cause for water leakage and delam inations. The traffic barrier along the centerline of
the bridge prevents sealing the joint (REPAIR 10003). Girder 2B at Pier 3 has a steel bar left in the formwork hole in the web.

205 Column 2B has a 6 ft. long vertical narrow crack in west face extending from base.
Colum ns 2D, 2F, and 2G have hairline leaching pattern cracks at the top.

215 Concrete abutments have hairline and narrow full height vertical leaching cracks, some are delaminating. Backwalls also have
diagonal hairline cracks under the bearings of some ofthe girders.
The south abutment has a 20 ft. high x 12" wide x 6" deep spall with 10ft. of exposed rebar in west corner. Photo #5, REPAIR
#10001.
The east corner ofthe north abutment has a 5 ft. x4" x4" spall.
North abutment between 2F and 2G has a 24" x 10" delamination near the girder/soffit interface.

234 In 2012, verify that pier cap is not a diaphragm; Delete BMS element if it is a diaphragm.

331 Concrete bridge rail quantitj,es include exterior rails and center barrier.
The exterior rails are 10" p~destals for the metal pedestrian railing.
The exterior rails have hairlfne vertical cracks around the base ofthe metal rails.

340 Metal bridge railing is mounted to the top of a 10" concrete pedestal.
Two stiles in the third section of the west railing are bent over 1/2".

675 One 6" diameter ductile iron pipe between Girders D and E. One 12" diameter ductile iron pipe between Girders E and F.

682 Manyvertical hairline leaching cracks in retaining walls.

684 Bridge rails do not meet crash test standards.

685 There are no transitions.

686 There are no guardrails.

687 There are no terminals

800 Sidewalk depth at roadway was measured approx. 3.5" along east side; curb depth is 6" per Sheet 49 of Design Drawings; Depth
of ACP is estimated at 2.5". Overlay is worn in wheel lines . There are transverse cracks at the south abutment.

Repair Description

M. Girder 1E and 2E, remove delaminated concrete along interface of the web and deck,
clean and coat any exposed rebar with rust inhibitor.

10001 2 B Remove delaminated concrete, clean and coat exposed rebar, and patch spall on the west 6/24/2008
end of the south abutment.

10003 M B Monitor any delaminations/ spalls along interface of Girder E with deck. Keep this repair; It is 5/2012010
intended as a flag for future contracts to remove the barrier along the centerline ofthe bridge
and seal the construction joint in the deck.
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BAM

we WE PO
Status: Released

BRIDGE INSPECTION REPORT

Ver Date 6/23/2010

Printed on: 6/23/2010

Agency: Was hington State

Program Wgr: Harvey L. Coffman

Bridge No. 99/548

Bridge Name MERCER 5T OC

Structure ID OOOOOONG

Page 3 of 3

Route

MilePost

00099

32.85

Structure Type

Location

Intersecting

CTB

6.3 N JCT 5R 509

MERCER 5T

Routine 512012010

"f'

24 1.0 MNA G0008 WAW
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• Bridge Rating Summary

10/7 ;0

Bridge Name:
Bridge Number:
Span Types:
Design Load:
Rating By:
Date:

Mercer St. OC
99/548
2 Span Precast Concrete Beam With Cast-in-plase Slab
Unknown
EXELTECH Engineering, C.S. Lee
6/26/95

Truck RF 'r Controlling Point
AASHTO 1 1.47 1.80 Moment at 26.0 ft. Span 1
AASHT02 1.14 1.80 Moment at 31.0 ft. Span 1
AASHTO 3 1.38 1.80 Moment at 31.0 ft. Span 1
OL-1 1.23 130 Moment at 26.0 ft. Span 1

• OL-2 0.85 1.30 Moment at 31.0 ft. Span 1
HS·20 1.09 1.80 Moment at 26.0 ft. Span 1

NBt Rating
Inventory 0.84 2.17 Moment at 26.0 ft. Span 1
Operating 1.40 1.30 Moment at 26.0 ft. Span 1

Remarks: Design Load for this bridge is unknown. The condition code for
longitudinal beams as specified in inspection report is 6,

Ratings for deck are as following:
Truck RF

AASHTO 1 2.09
AASHTO 2 2.29

AASHTO 3 2.53
OL-1 2.29
OL-2 2.29

HS-20 1.41

r
1.80
1.80
1.80
1.30
130

1.80

Controlling Point
Moment Rating
Mome'nt Rating
Moment Rating
Moment Rating
Moment Rating
Moment Rating

•
NBI Rating
Inventory
Operating

0.97
1.62

2.17
1.30

Moment Rating
Moment Rating

EXELTECH Engineering 2627 A Parkmont Lvne S.W.
Tel. (206) 357-8289 - Fax (206) 357-8225

Olympia, WA 98502
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BRIDGE INSPECTION REPORT

\NO WE PO

Status: Released

Ver Date 7/6/2010

Printed on: 7/6/2010

Agency: Was hington State

Program IIt'gr: Harvey L. Coffman

Bridge Name BROAD ST OC

~oo:or\\~~~
Inspector's Signature rvNA

6.3 N JCT SR 509

BROAD ST

Structure Type CTB

Location

Intersecting

00099

Page 1 of 2

Route

w:l~:t
Co-Inspector's Signatur~--w-'A-W--IDent# G0008

99/547Bridge No.

,....- - Inspections Performed:

3 4 Structural Adqcy (657) N Pier/Abut/Protect (679) 1958 Year Built (332) IT NT HRS Date Rep Type
f-- -

2 Deck Geometry (658) N Scour (680) 0 Year Rebuilt (336) Y 24 1.0 5/20/2010 Routine
f-- -

4 Underclearance (659) 7 Retaining Walls (682) F 23 29 Oper Rating (551) Fract Grit
f-- -

5 Operating Level (660) 9 Pier Protection (683) F 14 18 Inv Rating (554) Underwater
f-- -

8 Alignment Adqcy (661) 0 Bridge Rails (684) A Open Qose (293) Special
f-- -

9 Waterw ayAdqcy (662) 0 Transition (685) 9999 Vert Over Deck (360) Interim
f-- -

7 Deck Overall (663) 0 Guardrails (686) 1508 Vert Under (374) Equipment
f-- -

9 Drains Condition (664) 0 Terrrinals (687) H Vert Und Code (378) Damage
f-- -

6 Superstructure (671) N Revise Rating (688) 5.00 2.50 Asphalt Depth Safety
f-- -

2 Number Utilities (675) Photos Flag (691) 40 Speed Lirrit Short Span
f-- -

6 Substructure (676) Soundings Rag (693) Total: 1.0- - -.;>,

9 Chan/Protection (677) ,; Measure Clearance (694)- !

9 Culvert (678) Suff Rating: 31.33 Fa 141.85 Fa-

Element Element Description Total Units State 1 State 2 State 3 State 4

12 Concrete Deck 7,128 SF 7,128 0 0 0

35 Concrete Deck Soffit 7,128 SF 7,125 3 0 0

110 Concrete Girder 1,089 LF 1,072 0 17 0

205 Concrete Pile/Column 11 EA 11 0 0 0

215 Concrete Abutment 284 LF 281 0 3 0

266 Concrete Sidewalk &Supports 768 SF 768 0 0 0

331 Concrete Bridge Railing 99 LF 99 0 0 0

340 Metal Pedestrian Railing 198 LF 197 0 0

362 Impact Damage EA 0 0 0

800 Asphaltic Concrete (AC) Overlay 7,128 SF 7,128 0 0 0
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BAM

cc WE PO

Status: Released

BRIDGE INSPECTION REPORT

Ver Date 7/6/2010

Printed on: 7/6/2010

Agency: Washington State
Program rv'gr: Harvey L. Coffman

Bridge No. 99/547

Bridge Name BROAD ST OC

Structure ID OOOOOONF

Page 2 of 2

Route 00099

MilePost 32.79

Structure Type ClB

Location 6.3 N JCT SR 509

Intersecting BROAD ST

a The bridge is oriented south to north in accordance with route direction.

11 Ratings are based on 2.5" ACP; 6/2010.

12 Deck is cowred with an owrlay. See element note 800.

35 Soffit has a few hairline longitudinal and diagonal leaching cracks.
Between Girders 2A and 2B, near the north abutment, there is an 18" diameter patch.
Between Girders 2J and 2K, near the intermediate diaphragm, there is an 18" diameter patch.

110 There are elewn concrete girder lines (A through K). The concrete girders have longitudinal leaching at the web to deck fillets,
heaviest in Girders 1F and 2F.
There are a few hairline diagonal and horizontal cracks in the diaphragms.
Girder 1A has two impact edge spalls that are 5 ft. x 1" deep and 5 ft. x 1/2" deep, Photo #4.
Girder 1B has two impact edge spalls that are up to 5 ft. x 112" deep.
Girder 1C has a 4" diameter spall.
Girder 2A west face near Pier 2, has delaminations that are typically 6" in diameter.

205 Concrete columns haw horizontal hairline cracks.
Column 2A north face, has a 5 ft. long wrtical hairline crack.

215 Abutments haw full height hairline to narrow wrtical cracks, a few of which are leaching. There are also horizontal hairline
leaching cracks at interface with girder webs and deck fillets.
East abutment at the base ofthe northeast corner is spalled 3 ft. x8" x 1" deep.

266 The concrete sidewalks haYe a few transwrse hairline cracks in the top surface.

331 Concrete bridge rail in median is traffic scraped.

340 The metal pedestrian rails consist of31" high aluminum baluster rails installed on concrete curbs.
One missing balluster at the southwest corner of the bridge. See photo #5. REPAIR #10000.

362 See element note 110.

675 There is a 12" diameter ductile iron pipe between Girders G and H and a 6" diameter ductile iron pipe between Girders E and F.

682 Retaining walls haw wrtical and diagonal hairline leaching cracks. There is a 2 ft. x2 ft. x2" deep triangular spall at the SWwall
near mid-height.

684 The bridge rails do not meet current crash test standards.

685 There are no transitions.

686 There are no guardrails.

687 There are no terminals.

800 2.5" of ACP owrlay is worn in the wheel lines. West curb height measured 3.50"; height of curb is.6" per sheet 49 of drawings.

Routine 5/2012010 24 1.0 MNA G0008 WAW
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BRIDGE RATING SUMMARY

Bridge Name: lB!Ir:Q.oa!!!d;UiS:t!tr~ee~t~ ~=======--------'

Bridge Number: """'9"""9/"""'5;...:.4.......7 _
Span Types: Reinforced Concrete I-Beam
Bridge Length: .J,9'-L9.....ft.Lo.- _

Design Load: ..LJ..L.Iln..lJlkUJnLLJO~WDu.L... _

Rated By: ....,M.........,;N.....,.;;A;uJ=-S....a.....Jm...........a.....n _

Checked By:
Date: ..lo'6/ul~0~ _

Inspection Report Date: 5:u12Ou..12..,O,LJ1"""'O'---_____ Superstructure Condition E§
Overlay Thickness: 2_.5""0".....A....,C"""P"---- Substructure Condition 6

Rating Method: _---=F:.....- Deck Condition 7

•

•

Truck

HS-20

AASHTO 1

AASHT02

AASHT03

OL-l

OL-2

NBI Rating

Inventory

Operating

Remarks:

RF

0.94

1.21

1.34

1.44

1.12

0.90

RF

0.49

0.82

y

1.80

1.80

1.80

1.80

1.30

1.30

Tons (US)

18

29

Controlling Point

Shear in girders

Shear in girders

Shear in girders

Shear in girders

Shear in girders

Shear in girders

Controlling Point

Shear in girders

Shear in girders
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Appendix B 
Select Existing Structure Drawings 
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Appendix C 
Detailed Cost Estimates 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



MERCER WEST 
STRUCTURAL DESIGN MEMORANDUM 

SUMMARY OF CONCEPTUAL COST AND DURATION

Cost ($1M)
Duration 
(months)

Construction of Sixth Avenue wall 1.5$                 2.5

Construction of wall south of Mercer Street, east of SR 99 0.4$                 1

Retrofit of North Retaining Wall 1.3$                 4 - 5
Broad Street Properties and Demolition of the Bridge at the 
Intersection of Mercer and Dexter 

Option A: Broad Street Infilled and Existing Walls Demolished 9.8$                 12 - 17

Option B: Broad Street Infilled and Existing Walls Buried 3.3$                 6 - 9

Option C: Broad Street Empty and Existing Walls Remain 2.5$                 6 - 7

SR 99 Bridge Over Mercer Street Replacement

Alternative 1 5.9$                 13

Alternative 2 7.4$                 18

KPFF Consulting Engineers
Mercer West Project # 110159

Summary of Cost and Duration
1/24/2011

Alternative 3 7.9$                 5

Alternative 4 5.5$                 15

Preferred Alternative Cost 12$                  
MILLION

Preferred Alternative Duration 32
MONTHS

Max Cost 21$                  
MILLION

Min Cost 11$                  
MILLION

Max Duration 43
MONTHS

Min Duration 14
MONTHS

NOTE: Maximum/Minimum Costs and Durations do not necessarily include the same alternatives

KPFF Consulting Engineers
Mercer West Project # 110159

Summary of Cost and Duration
1/24/2011

C-1



MERCER WEST PROJECT

Walls along SR99

Cost Estimate
Item Description Unit Quantity Unit Cost* Total Cost
Sixth Ave Soldier 
Pile Wall Shaft excavation CY 589  $    450.00  $        265,072 
West of SR99, 
south of Mercer 
St Shaft Fill CY 589  $    250.00  $        147,262 

Removal of Shaft Obstructions EST
10% of 
above  $          41,233 

Steel Piles LBS 432000  $        0.70  $        302,400 

Lagging SF 6900  $      12.00  $          82,800 
Sixth Ave 
concrete facing 
wall 12" wall with min reinf CY 256  $    540.00  $        138,000 
Traffic Barriers LF 300  $    105.00  $          31,500 

SUB TOTAL  $     1,008,267 
MOBILIZATION (10%)  $        100,827 

CONTINGENCY (20%)  $        221,819 
MISC (9.5%)  $        126,437 

 TOTAL  $     1,460,000 

Item Description Unit Quantity Unit Cost* Total Cost
Soldier Pile Wall 
at east of SR99, 
South of Mercer 
Street Shaft excavation CY 236 400.00$      $            3,480 

Shaft Fill CY 236 250.00$      $          58,905 

Removal of Shaft Obstructions EST
10% of 
above  $            6,238 

Steel Piles LBS 172800 0.70$          $        120,960 

lagging SF 2760 12.00$        $          33,120 
Mercer Street 
South concrete 
facing wall 12" wall with min reinf CY 102  $    540.00 55,200$          

SUB TOTAL  $        277,903 
MOBILIZATION (10%)  $          27,790 

CONTINGENCY (20%)  $          61,139 
MISC (9.5%)  $          34,849 

 TOTAL  $        410,000 

NOTE: Assume excavation and Grading is estimated by Civil

KPFF Consulting Engineers
Mercer West Project # 110159

Mercer West Cost Estimate
6th Ave,South Mercer St Cost

1/24/2011
C-2



MERCER WEST PROJECT

Broad Street Closure Cost

Cost Estimate
OPTION A: BROAD STREET INFILLED AND EXISTING STRUCTURES COMPLETELY DEMOLISHED

SCOPE Item Description Unit Quantity Unit Cost Total Cost

Demolish existing roadway 
surface below bridge to allow 
for drainage

Assume 8" conc pavement per plans, 
rebar reinforced CY 495 136.80$     67,731$           

Install compacted fill to 
minimum clearance of bridge

Volume under existing bridge to 
bottom of whaler (5 ft below deck) -8 
ft clearance CY 4938 25.00$       123,450$         

Infill CDF to bottom of girders CY 4691 110.40$     517,886$         

Install temp shoring behind 
underpass wall at Broad Street, 
west of intersection cost SF 14816 $160 2,370,560$      

Excavate soil in front of shoring
volume of soil between wall and 
shoring CY 7312 25.00$       182,800$         

Remove walls and roadways at 
Broad Street Southwest 
property volume of concrete wall demo CF 32806 25.42$       833,797$         

Roadway demo.  8" conc roadway 
with rebar CY 252 136.80$     34,484$           

Install compacted fill in adjacent 
Broad Street Southwest 
property Existing roadway + excavated area CY 18655 25.00$       466,383$         
Ramp compacted fill down at 
1:1 under SR99 Bridge over 
Broad Street C.Y. 387 25.00$       9,675$             

Remove shoring $1000/pile extraction, 4 piles per day piles 90 $1,000 90,000$           
Install temp shoring behind 
underpass wall at Broad Street, 
east of intersection cost SF 4427 160.00$     708,320$         

Excavate soil in front of shoring
volume of soil between wall and 
shoring CY 1967 25.00$       49,175$           

Remove walls and roadways at 
Broad Street Northeast 
property volume of concrete wall demo CF 11807 25.42$       300,087$         

Roadway demo.  8" conc roadway 
with rebar CY 229 136.80$     31,322$           

Install compacted fill in adjacent 
Broad Street Northeast 
property Existing roadway + excavated area CY 7290 25.00$       182,250$         

Remove shoring $1000/pile extraction, 4 piles per day piles 50 1,000.00$  50,000$           

Volume of slab demo CF 8883 25.42$       225,770$         

Volume of girder demo CF 5697 25.42$       144,795$         
Volume of concrete wall  and waler 
beam to be removed CF 3780 25.42$       96,072$           

Length of steel H piles to be removed ft 1548 1.30$         2,006$             

Demo material disposal CY 680 16.14$       10,975$           

Temporary excavation and 
shoring for wall demolition

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 748 25.00$       18,700$           

Infill CDF up to roadway 
surface after demolition CY 2476 110.40$     273,350$         

SUB TOTAL  $     6,789,590 
MOBILIZATION (10%)  $        678,959 

CONTINGENCY (20%)  $     1,493,710 
MISC (9.5%)  $        851,415 

TOTAL  $     9,820,000 
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MERCER WEST PROJECT

Broad Street Closure Cost

Cost Estimate
OPTION B: BROAD STREET INFILLED AND EXISTING STRUCTURES BURIED

Item Description Unit Quantity Unit Cost Total Cost

Demolish existing roadway 
surface below bridge to allow 
for drainage

Assume 8" conc pavement per plans, 
rebar reinforced CY 495 136.80$     67,731$           

Install compacted fill to 
minimum clearance of bridge

Volume under existing bridge to 
bottom of whaler (5 ft below deck) -8 
ft clearance CY 4938 25.00$       123,450$         

Infill CDF to bottom of girders
girders = 3.67 ft min therefore say 
1.5 ft additional CDF + 8 ft clearance CY 4691 110.40$     517,886$         

Install Compacted Fill for new 
Mercer Street roadway Volume of soil for new roadway CY 4430 25.00$       110,750$         

install trench box at location of 
new joint 6 week duration week 6 400.00$     2,400$             

sawcut joint in wall 30 ft high at joint, 2 walls LF 60 128.16$     7,690$             

Ramp compacted fill down at 
1:1 slope to Broad Ramp down at both sides of bridge C.Y. 774 25.00$       19,350$           

Volume of slab demo CF 8883 25.42$       225,770$         

Volume of girder demo CF 5697 25.42$       144,795$         

Volume of concrete wall and waler 
beam to be removed CF 3780 25.42$       96,072$           

Length of steel H piles to be removed FT 1548 1.30$         2,006$             

Demo material disposal CY 680 16.14$       10,975$           

Temporary excavation and 
shoring for wall demolition

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 748 25.00$       18,700$           

Infill CDF up to roadway 
surface after demolition CY 2476 110.40$     273,350$         

Demolition of existing roadway 
surface in remaining property Property at southwest CY 252 136.80$     34,484$           
Remaining property infill after 
Mercer Street roadway 
constructed CY 11343 25.00$       283,583$         

Demo of existing walls 5 ft 
below grade

volume of concrete wall to be 
removed CF 2138 25.42$       54,327$           

excavation for demo of existing 
walls (assume 1:1 slope ok)

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 950 25.00$       23,750$           

Install compacted fill in closed 
roadway CY 950 25.00$       23,750$           
Ramp compacted fill down at 
1:1 under SR99 Bridge over 
Broad Street CY 387 25.00$       9,675$             

Demolition of existing roadway 
surface in remaining property Property at northeast CY 231 136.80$     31,660$           

Remaining property infill after 
Mercer Roadway Constructed CY 5323 25.00$       133,085$         
Demo of existing walls 5 ft 
below grade

volume of concrete wall to be 
removed CF 1170.833 25.42$       29,758$           

excavation for demo of existing 
walls (assume 1:1 slope ok)

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 520 25.00$       13,009$           

Install compacted fill in closed 
roadway CY 520 25.00$       13,009$           

SUB TOTAL  $     2,271,017 
MOBILIZATION (10%)  $        227,102 

CONTINGENCY (20%)  $        499,624 
MISC (9.5%)  $        284,785 

TOTAL  $     3,290,000 
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MERCER WEST PROJECT

Broad Street Closure Cost

Cost Estimate
OPTION C: BROAD STREET EMPTY AND EXISTING STRUCTURES REMAIN

Item Description Unit Quantity Unit Cost Total Cost

Demolish existing roadway 
surface below bridge to allow 
for drainage

Assume 8" conc pavement per plans, 
rebar reinforced CY 495 136.80$     67,731$           

Install compacted fill to 
minimum clearance of bridge

Volume under existing bridge to 
bottom of whaler(5 ft below deck) -8 
ft clearance CY 4938 25.00$       123,450$         

Infill CDF to bottom of girders
girders = 3.67 ft min therefore say 
1.5 ft additional CDF + 8 ft clearance CY 4691 110.40$     517,886$         

Infill compacted fill for new 
Mercer Street roadway Volume of soil  for new roadway CY 4430 25.00$       110,750$         

Provide retaining wall between 
existing walls

Assume geotextile wall with concrete 
facing 18 ft high x 96 feet wide both 
sides of bridge S.F 3456 35.00$       120,960$         

Volume of slab demo CF 8883 25.42$       225,770$         

Volume of girder demo CF 5697 25.42$       144,795$         

Volume of concrete wall  and waler 
beam to be removed CF 3780 25.42$       96,072$           

Length of steel H piles to be removed FT 1548 1.30$         2,006$             

Demo material disposal CY 680 16.14$       10,975$           

Temporary excavation and 
shoring for wall demolition

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 748 25.00$       18,700$           

Infill CDF up to roadway 
surface after demolition CY 2476 110.40$     273,350$         

Construct Concrete Wall 
Facing and Buttress walls assume average reinforcing CY 66.7 540.00$     36,000$           

Saw cut joint in Existing Wall 30 high at joint; 2 walls LF 60 128.16$     7,690$             
SUB TOTAL  $     1,756,137 

MOBILIZATION (10%)  $        175,614 
CONTINGENCY (20%)  $        386,350 

MISC (9.5%)  $        220,220 
TOTAL  $     2,540,000 
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MERCER WEST PROJECT

RETROFIT OF NORTH MERCER STREET RETAINING WALL

Cost Estimate  
Item Description Unit Quantity Unit Cost* Total Cost

Excavation of soil over footing 
toe topping

343 ft 10 ft wide topping, 97 feet 6 ft wide 
topping CY 516 25.00$        12,900$        

Prepping surface for concrete 
facing and topping SF 13755  $        16.86  $      231,909 
Epoxy anchor the dowels into the 
wall and footing each 6113  $        40.00  $      244,520 

Constructing the Concrete 
Facing and Topping assume 16" wall facing 12" topping CY 622  $      540.00  $      335,880 

infill with soil back to level of 
existing roadway same volume as excavation CY 516 25.00$         $        12,900 

temporary surfacing at patched 
areas. SY 723  $        34.20  $        24,727 

SUB TOTAL  $      862,836 
MOBILIZATION (10%)  $        86,284 

CONTINGENCY (20%)  $      189,824 
MISC (9.5%)  $      108,200 

TOTAL 1,250,000$   

KPFF Consulting Engineers
Mercer West Project #110159

Mercer  West Cost Estimate
North Wall Retrofit Cost
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MERCER WEST PROJECT

STAIR FROM END OF SIXTH AVENUE NORTH TO MERCER STREET

Cost Estimate  

Item Description Unit Quantity Unit Cost* Total Cost
Construction of the wall at the 
Mercer Side of the stair assume 12" wall up to stair level CY 13.63 540.00$  7,360$    

Construction of the stair itself
assume 12" average thickness 
and 5 ft width CY 8  $  540.00  $    4,320 

Foam Infill CY 59  $  120.00  $    7,080 

Railing at the edge of the stair LF 48  $    90.00  $    4,320 

SUB TOTAL  $  23,080 

MOBILIZATION (10%)  $    2,308 

CONTINGENCY (20%)  $    5,078 

MISC (10%)  $    3,047 

TOTAL 40,000$  

KPFF Consulting Engineers
Mercer West Project #110159

Mercer West Cost Estimate
Stair to Mercer Street Cost
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MERCER WEST PROJECT

LIFE CYCLE COST DIFFERENCE WITH MERCER DEXTER BRIDGE

The Following Items from Option B will not be required if the bridge is left in place:
Therefore, a negative cost is associated with these items.

Volume of slab demo CF 8883 25.42$        (225,770)$        

Volume of girder demo CF 5697 25.42$        (144,795)$        

Volume of concrete wall and waler 
beam to be removed CF 3780 25.42$        (96,072)$          

Length of steel H piles to be removed FT 1548 1.30$          (2,006)$            

Demo material disposal CY 680 16.14$        (10,975)$          

Temporary excavation and 
shoring for wall demolition

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 748 25.00$        (18,700)$          

TOTAL COST SAVINGS IF BRIDGE IS NOT DEMOLISHED (498,319)$        
TODAY's DOLLAR COSTS

ADDITIONAL MAINTENANCE AND UTILITY ACCESS COSTS 

Demolish Structure to install 
SCL Duct 14 ft x 256 ft strip of slab demo CF 2389 25.42$        60,719$           

11 girders @ 14 ft wide, 2 girders @7 
ft assume average girder size = 13.5" 
w x 4 ft deep) CF 756 25.42$        19,214$           

Demolish slab (now on grade) 
between girders for future work 
on existing utilities

14 ft x (95 ft -14 already demo'd 
above) CF 1512 25.42$        38,429$           

Demolish slab (now on grade) 
between girders for future 14 ft x (95 ft- 14 already demo'd 
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between girders for future 
installation of additional N/S 

14 ft x (95 ft- 14 already demo'd 
above) CF 756 25.42$        19,214$           

Demolish structure to install 
additional east/west running 
utilities

10 ft x 256 ft strip slab demo (slab 
now on grade) CF 1707 25.42$        43,377$           
11 girders @ 10 ft wide, 2 girders @5 
ft assume average girder size = 13.5" 
w x 4 ft deep) CF 540 25.42$        13,725$           

Sawcut joints for future 
demolition LF 3758 85.44$        321,084$         

Reconstruct approaches as 
required from  differential 
settlement

assume 12 ft strip of paving replaced 
x 2 *77 + 150 length adjacent 
roadways SY 405 250.00$      101,333$         

demolish existing roadway SY 2028 12.84$        26,040$           
replace roadway SY 2028 64.20$        130,198$         
epoxy dowel new road to exist bridge 
deck (assume 1 anchor/LF) EA 3758 40.00$        150,320$         

TOTAL ADDITIONAL MAINTENANCE AND UTILITY ACCESS COSTS 923,652$         
TODAY'S DOLLAR COSTS

TOTAL COST DIFFERENTIAL OVER LIFE OF PROJECT 425,333$         
ADDITIONAL COST
NOT TO REMOVE 

BRIDGE

OVER THE LIFE OF THE PROJECT IT WILL COST 13% MORE NOT TO REMOVE THE BRIDGE
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excavation for utilities because 
of differential settlement 
(assume happens 2 times in 
life of structure)
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MERCER WEST PROJECT

Walls along SR99

Duration Estimate

Item Description Unit size Quantity Daily Output DAYS**
Crews per 
shift

Shifts per 
week WEEKS***

Soldier Pile Wall at 
South of Mercer Street Install Shoring LF 2250 125 18 1 10 1.8

Sixth Ave concrete 
facing wall construct concrete facing CY 256 20 12.8 1 5 2.6

Excavation of soil in 
front of wall

duration estimated  but not 
included in cost estimate CY 9328 100 93.3 2 10 4.7

Traffic Barriers
say 9'x 1.5' slab with 4' x 16"  
barrier CY 209 66.2 3.2 1 5 0.6 10 WEEKS

Soldier Pile Wall at east 
of SR99, South of 
Mercer Street Install Shoring LF 900 125 7.2 1 10 0.7

Excavation of soil in 
front of wall

duration estimated but not 
included in cost estimate CY 5111 100 51.11 2 10 2.6

Mercer Street South 
concrete facing wall construct concrete facing CY 102 20 5.11 1.00 10.00 0.5 4 WEEKS

TOTAL 191 14 WEEKS
** Days indicated in 8 hr shifts with 1 crew
***  Weeks indicated considering number of shifts and crews indicated

KPFF Consulting Engineers
Mercer West Project #11059

Mercer West Duration Estimate
6th Ave,South Mercer St Durat

1/25/2011
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MERCER WEST PROJECT

Broad Street Closure Duration

Duration Estimate
OPTION A: BROAD STREET INFILLED AND EXISTING STRUCTURES DEMOLISHED

SCOPE Item Description Unit Quantity 
Daily 

Output DAYS**
Crews 
per shift

shifts 
per 
week WEEKS***

Demolish existing roadway 
surface below bridge to allow for 
drainage

Assume 8" conc pavement per plans, 
rebar reinforced CY 495 24 21 2 10 1.03

Install compacted fill to 
minimum clearance of bridge

Volume under existing bridge to 
bottom of whaler (5 ft below deck) -8 
ft clearance CY 4938 220 22 2 10 1.12

Infill CDF to bottom of girders
girders = 3.67 ft min therefore say 1.5 
ft additional CDF + 8 ft clearance CY 4691 300 16 1 10 1.56

Install temp shoring behind 
underpass wall at Broad Street, 
west of intersection

duration (90 piles 33 ft cant, 20 ft 
embed) LF 4770 125 38 1 10 3.82

Excavate soil in front of shoring
volume of soil between wall and 
shoring CY 7312 100 73 2 10 3.66

Remove walls and roadways at 
Broad Street Southwest 
property volume of concrete wall demo CF 32806 100 328 2 10 16.40

Roadway demo.  8" conc roadway 
with rebar CY 252 24 11 2 10 0.53

Install compacted fill in adjacent 
Broad Street Southwest 
property Existing roadway + excavated area CY 18655 220 85 2 10 4.24
Ramp compacted fill down at 
1:1 under SR99 Bridge over 
Broad Street C.Y. 387 220 2 2 10 0.09

Remove shoring $1000/pile extraction, 4 piles per day piles 90 4 23 1 10 2.25
Install temp shoring behind 
underpass wall at Broad Street, 
east of intersection

duration (90 piles 33 ft cant, 20 ft 
embed) each 2650 125 21 1 10 2.12

Excavate soil in front of shoring
volume of soil between wall and 
shoring CY 1967 100 20 2 10 0.98

Remove walls and roadways at 
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Remove walls and roadways at 
Broad Street Northeast property volume of concrete wall demo CF 11807 100 118 2 10 5.90

Roadway demo.  8" conc roadway 
with rebar CY 229 24 10 2 10 0.48

Install compacted fill in adjacent 
Broad Street Northeast property Existing roadway + excavated area CY 7290 220 33 2 10 1.66 36 -

Remove shoring $1000/pile extraction, 4 piles per day piles 50 4 13 1 10 1.25 48 weeks

Volume of slab demo CF 8883 100 89 1 10 8.88

Volume of girder demo CF 5697 100 57 1 10 5.70

Volume of concrete wall  and waler 
beam to be removed CF 3780 100 38 1 10 3.78

Length of steel H piles to be removed ft 1548 360 4 1 10 0.43

Demo material disposal CY 680 220 3 1 10 0.31

Temporary excavation and 
shoring for wall demolition

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 748 100 7 1 10 0.75 12 -

Infill CDF up to roadway surface 
after demolition CY 2476 300 8 1 10 0.83 21 weeks

1018 68 weeks
NOTES:  17 MONTHS MAX
** Days indicated in 8 hr shifts with 1 crew 12 MONTHS MIN
***  Weeks indicated considering number of shifts and crews indicated
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MERCER WEST PROJECT

Broad Street Closure Duration
Duration Estimate
OPTION B: BROAD STREET INFILLED AND EXISTING STRUCTURES BURIED

Item Description Unit Quantity 
Daily 

Output DAYS**
Crews 
per shift

shifts 
per 
week WEEKS***

Demolish existing roadway 
surface below bridge to allow for 
drainage

Assume 8" conc pavement per plans, 
rebar reinforced CY 495 24 21 2 10 1.03

Install compacted fill to 
minimum clearance of bridge

Volume under existing bridge to 
bottom of whaler (5 ft below deck) -8 
ft clearance CY 4938 220 22 2 10 1.12

Infill CDF to bottom of girders
girders = 3.67 ft min therefore say 1.5 
ft additional CDF + 8 ft clearance CY 4691 300 16 1 10 1.56

Install Compacted Fill for new 
Mercer Street roadway Volume of soil for new roadway CY 4430 220 20 2 10 1.01

sawcut joint in wall 30 ft high at joint, 2 walls LF 60 12.5 5 1 5 0.96
Ramp compacted fill down at 
1:1 slope to Broad Ramp down at both sides of bridge C.Y. 774 220 4 2 10 0.18 6 weeks 

Volume of slab demo CF 8883 100 89 1 10 8.88
Volume of girder demo CF 5697 100 57 1 10 5.70

Volume of concrete wall and waler 
beam to be removed CF 3780 100 38 1 10 3.78

Length of steel H piles to be removed FT 1548 360 4 1 10 0.43

Demo material disposal CY 680 220 3 1 10 0.31

Temporary excavation and 
shoring for wall demolition

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 748 100 7 1 10 0.75 12 -

Infill CDF up to roadway surface 
after demolition CY 2476 300 8 1 10 0.83 21 weeks 

Demolition of existing roadway 
surface in remaining property Property at southwest CY 252 24 11 2 10 0.53

Remaining property infill after 
Mercer Street roadway 
constructed CY 11343 220 52 2 10 2.58
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constructed CY 11343 220 52 2 10 2.58

Demo of existing walls 5 ft 
below grade

volume of concrete wall to be 
removed CF 2138 100 21 1 10 2.14

excavation for demo of existing 
walls (assume 1:1 slope ok)

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 950 100 10 2 10 0.48

Install compacted fill in closed 
roadway CY 950 220 4 2 10 0.22

Ramp compacted fill down at 
1:1 under SR99 Bridge over 
Broad Street CY 387 220 2 2 10 0.09 6 weeks 

Demolition of existing roadway 
surface in remaining property Property at northeast CY 231 24 10 2 10 0.48

Remaining property infill after 
Mercer Roadway Constructed CY 5323 220 24 2 10 1.21

Demo of existing walls 5 ft 
below grade

volume of concrete wall to be 
removed CF 1171 100 12 1 10 1.17

excavation for demo of existing 
walls (assume 1:1 slope ok)

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 520 100 5 2 10 0.26

Install compacted fill in closed 
roadway CY 520 220 2 2 10 0.12 3 weeks 

446 DAYS 36 WEEKS
NOTES:  9 MONTHS MAX
** Days indicated in 8 hr shifts with 1 crew 6 MONTHS MIN
***  Weeks indicated considering number of shifts and crews indicated
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MERCER WEST PROJECT

Broad Street Closure Duration
Duration Estimate
OPTION C: BROAD STREET EMPTY AND EXISTING STRUCTURES REMAIN

Item Description Unit Quantity 
Daily 

Output DAYS**
Crews 
per shift

shifts 
per 
week WEEKS***

Demolish existing roadway 
surface below bridge to allow for 
drainage

Assume 8" conc pavement per plans, 
rebar reinforced CY 495 24 21 2 10 1.03

Install compacted fill to 
minimum clearance of bridge

Volume under existing bridge to 
bottom of whaler(5 ft below deck) -8 ft 
clearance CY 4938 220 22 2 10 1.12

Infill CDF to bottom of girders
girders = 3.67 ft min therefore say 1.5 
ft additional CDF + 8 ft clearance CY 4691 300 16 1 10 1.56

Infill compacted fill for new 
Mercer Street roadway Volume of soil  for new roadway CY 4430 220 20 2 10 1.01

Provide retaining wall between 
existing walls

Assume geotextile wall with concrete 
facing 18 ft high x 96 feet wide both 
sides of bridge S.F 3456 135 26 1 10 2.56 8 weeks

Volume of slab demo CF 8883 100 89 1 10 8.88

Volume of girder demo CF 5697 100 57 1 10 5.70

Volume of concrete wall  and waler 
beam to be removed CF 3780 100 38 1 10 3.78

Length of steel H piles to be removed FT 1548 360 4 1 10 0.43

Demo material disposal CY 680 220 3 1 10 0.31

Temporary excavation and 
shoring for wall demolition

assume 10 ft excavation width/depth 
required assume 15% increase for 
removal CY 748 100 7 1 10 0.75 12 -

Infill CDF up to roadway surface 
after demolition CY 2476 300 8 1 10 0.83 21 weeks

Construct Concrete Wall Facing 
and Buttress walls assume average reinforcing CY 66.7 48.85 1.4 1 5 0.27
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Saw cut joint in Existing Wall 30 high at joint; 2 walls LF 60 12.5 5 1 5 0.96 2 weeks
317 29 weeks

NOTES:  7 MONTHS MAX
** Days indicated in 8 hr shifts with 1 crew 6 MONTHS MIN
***  Weeks indicated considering number of shifts and crews indicated
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MERCER WEST PROJECT

RETROFIT OF NORTH RETAINING WALL

Duration Estimate

Item Description Unit size Quantity Daily Output DAYS**
Crews per 
shift

shifts per 
week WEEKS***

Excavation of soil over footing 
toe topping CY 516 100 5 2 10 0.3

Prepping surface for concrete 
facing and topping SF 13755 65 212 4 10 5.3
Epoxy anchor the dowels into the 
wall and footing each 6113 16 382 4 10 9.6

Constructing the Concrete Facing 
and Topping CY 622 20 31 2 10 1.6

infill with soil back to level of 
existing roadway 36" concrete Augered Hole @ 6 ft oc CY 516 220 2 1 10 0.2

temporary surfacing at patched 
areas. 12" wall with min reinf SY 723 90 8 1 10 0.8

TOTAL 640 MAX 18 WEEKS
** Days indicated in 8 hr shifts with 1 crew MIN 15 WEEKS
***  Weeks indicated considering number of shifts and crews indicated 4- 5 MONTHS

KPFF Consulting Engineers
Mercer West Project #110159

Mercer West Duration Estimate
North Wall Retrofit Duration

1/25/2011
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KPJ'J' CoaaultIDg Engineers Project : Mercer West By: KPFF

1601 Fifth Avenue, Sulte 1600 SR99 Bridge over Mercer Street Dat. : 01/24/11

Seattle, WA 98101·3665 Job' :

(2061 622·5822 Location : Seattle. WA

BRlDGE REPLACEMENT ALTERNATIVE 1

Itemlio. Std. Item Number Item Ileaoription Unit of lleuuremont Quantity Unit Coat Total Coat

PREPARATION

1 0001 MOBILIZATION L.S. 1 $349,371 $349,371

2 0050 REMOVAL OF STRUCTURE AND OBSTRUCTION L.S. 1 $190,000 $190,000

STRUCTURE

3 4006 STRUCTURE EXCAVATION CLASS A INCL. HAUL C.Y. 5541 $25 $138,519

4 4013 SHORING OR EXTRA EXCAVATION CL. A L.S. 1 $167,000 $167,000

5 4025 GRAVEL BACKFILL FOR WALL C.Y, 693 $25 $17,315

6 4007 SOIL EXCAVATION FOR SHAFT INCLUDING HAUL C.Y. 489 $450 $219,911

7 4022 FURNISHING PERMANENT CASING FOR 4'·0· DlAM. SHAFT L.F. 220 $375 $82,500

8 4023 FURNISHING PERMANENT CASING FOR 5'·0· DlAM. SHAFT L.F. 0 $469 $0

9 4029 PLACING PERMANENT CASING FOR 4'·0· DiAM. SHAFT EACH 11 $2,500 $27,500

10 4031 PLACING PERMANENT CASING FOR 5'·0· DiAM. SHAFT EACH 0 $3,125 $0

11 4168 CONC. CLASS 4000P FOR SHAFT C.Y, 489 $300 $146,608

12 4152 ST. REINF. BAR FOR SHAFT LB. 129308 $1 $161,635

13 4164 CSL ACCESS TUBE L.F. 5250 $13 $65,625

14 .N/A CSLTEST EACH 21 $2,000 $42,000

15 4322 CONC. CLASS 4000 FOR BRIDGE C.Y. 587 $540 $316,800

16 4149 ST. REINF. BAR FOR BRIDGE LB. 155232 $1 $178,517

17 4306 ELASTOMERIC BEARING PAD • SUPERSTR. EACH 0 $300 $0

18 4300 SUPERSTRUCTURE L.S. 1 $1,475,000 $1,475,000

19 5656 BRIDGE APPROACH SLAB S.Y. 611 $250 $152,778

20 4365 TRAFFIC BARRIER· SUPERSTR. L.F. 360 $250 $90,000

21 4338 EXPANSION JOINT SYSTEM COMPRESSION SEAL· SUPERSTR. L.F. 220 $100 $22,000

NOT INCLUDED IN BRIDGE QUANTITIES

WATER LINE RELOCATION

6TH AVENUE WALL CONSTRUCTION

StIBTOTAL: $3,493,707

TOTAL: $3,843,078

Work ave. HIPway Premium (10%1 $384,308

Contingency (30%1 $1,152,923

Miscellaneous (9.5%1 $511,129

PreIImiDazy Total $5,891.438

Mercer Wast - Structural Design Memorandum
KPFF I CEOH
1/2412011 2:24 PM Bridge Attematlw CornplirlaonV21.x1s

AIl1 ConltCost
10f1
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XPP'P' Co...,,)tIDl Eopeen hoJect : Mercer West By: KPFF

1601 P"lfth AveDue, Bulte 1600 SR99 Bridge over Mercer Date: 01/24/11

Buttle, WA 98101-3665 Job' :

(306) 6:1:1-5833 LocatlDo: Seattle, WA

BRIOOE REPLACEMENr ALTERNATIVE 2

ItemIlo. Std. Item Nomber Item DeecrlptlDo Unit ofM-.uremeut Qoeotlty UDlt Cost Total Cost

PREPARATION

1 0001 MOBILlZATlON L.S. 1 $438,551 $438,551

2 0050 REMOVAL OF STRUCTURE AND OBSTRUCTION L.S. 1 $190,000 $190,000

BTRUCTURE

3 4006 STRUCTURE EXCAVATION CLASS A INCL. HAUL C.Y, 12222 $25 $305,556

4 4013 SHORING OR EXTRA EXCAVATION CL. A L.S. 1 $975,000 $975,000

5 4025 GRAVEL BACKFILL FOR WALL C.Y. 2444 $25 $61,111

6 4007 SOIL EXCAVATION FOR SHAFT INCLUDING HAUL C.Y. 0 $450 $0

7 4022 FURNISHING PERMANENT CASING FOR 4'-0" DIAM. SHAFT L,F, 0 $375 $0

8 4023 FURNISHING PERMANENT CASING FOR 5'-0" DlAM. SHAFT L.F. 0 $469 $0

9 4029 PLACING PERMANENT CASING FOR 4'-0" DIAM. SHAFT EACH 0 $2,500 $0

10 4031 PLACING PERMANENT CASING FOR 5'-0" DIAM. SHAFT EACH 0 $3,125 $0

11 4168 CONC. CLASS 4000P FOR SHAFT C.Y. 0 $300 $0

12 4152 ST. REINF. BAR FOR SHAFT LB. 0 $1 $0

13 4164 CSL ACCESS TUBE L.F. 0 S13 $0

14 #N/A CSLTEST EACH 0 $2,000 $0

15 4322 CONC. CLASS 4000 FOR BRIDGE C.Y. 1300 $540 $701,800

16 4149 ST. REINF. BAR FOR BRIDGE LB. 343882 $1 $395,464

17 4306 ELASTOMERIC BEARING PAD - SUPERSTR. EACH 56 $300 $16,800

18 4300 SUPERSTRUCTURE L.S. 1 $1,475,000 $1,475,000

19 5656 BRIDGE APPROACH SLAB S.Y. 611 $250 S152,77B

20 4365 TRAFFIC BARRIER - SUPERSTR. L.F. 360 S250 $90,000

21 4338 EXPANSION JOINT SYSTEM COMPRESSION SEAL - SUPERSTR. L.F. 220 $100 $22,000

NOT IXCLUDED Ill' BRIDGE QUANTIT1BS

WATER UNE RELOCATION

6TH AVENUE WALL CONSTRUCTION

SUBTOTAL: $4,385,509

TOTAL: $4,8:14,060

Work Over HlIbway Premium (10%) $482,406

CootIDleoe:r (30%) SI,447,218

MIscel1eDeolUl (9.5%) $641,600

Prel1mID...,. Total $7,395,3B3

Mere« West - Structural Design Memorandum
KPFF I CEOH
112412011 2:24 PIA Bridge A1ternatlw ComPlrllOnV21.xl.

Alt2 Conol Coat
1 of 1
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KPFF CoIl...1tiJl& II:Ilp..eera Project : Mercer West By: KPFF

1601 Fifth Avenue, Suite 1600 SR99 Bridge over Mercer Date : 01/24/11

Suttle, WA 98101·366lS Job' :

(2061 622-15822 Location: Seattle, WA

BRlOGE REPLACEMENT ALTERNATIVE 3

Item No. Std. Item !'lumber Item DescriptiOD tJ'll1t or M.a.U"UDeDt QuUltlty Ulllt Cost ToW Cost

PRBPARATlO!'l

1 0001 MOBILIZATION L.S. 1 $482,669 $482,669

2 0050 REMOVAL OF STRUCTURE AND OBSTRUCTION L.S. 1 $190,000 $190,000

BTRUCTURII:

3 4006 STRUCTURE EXCAVATION CLASS A INCL. HAUL C.Y. 5541 $25 $138,519

4 4013 SHORING OR ElCI'RA EXCAVATION CL. A L.S. 1 $167,000 $167,000

5 4025 GRAVEL BACKFILL FOR WALL C.Y. 693 $25 $17,315

6 4007 SOIL EXCAVATION FOR SHAFT INCLUDING HAUL C.Y. 764 $450 $343,612

7 4022 FURNISHING PERMANENT CASING FOR 4'·0· DlAM. SHAFT L.F. 0 $375 $0

8 4023 FURNISHING PERMANENT CASING FOR 5'·0· DlAM. SHAFT L.F. 220 $469 $103,125

9 4029 PLACING PERMANENT CASING FOR 4'·0· DlAM. SHAFT EACH 0 $2,500 $0

10 4031 PLACING PERMANENT CASING FOR 5'·0· DlAM, SHAFT EACH 11 $3,125 $34,375

11 4168 CONC. CLASS 4000P FOR SHAFT C.Y. 764 $300 $229,074

12 4152 ST. REINF. BAR FOR SHAFT LB. 202044 $1 $252,555

13 4164 CSL ACCESS TUBE L.F. 5250 $13 $65,625

14 .N/A CSLTEST EACH 21 $2,000 $42,000

15 4322 CONC. CLASS 4000 FOR BRIDGE C.Y. 587 $540 $316,800

16 4149 ST. REINF. BAR FOR BRIDGE LB. 155232 $1 $178,517

17 4306 ELASTOMERIC BEARING PAD • SUPERSTR. EACH 28 $300 $8,400

18 4300 SUPERSTRUCTURE L.S. 1 $1,225,000 $1,225,000

19 5656 BRIDGE APPROACH SLAB S.Y. 611 $250 $152,778

20 4365 TRAFFIC BARRIER· SUPERSTR. L.F. 360 $250 $90,000

21 4338 EXPANSION JOINT SYSTEM COMPRESSION SEAL • SUPERSTR. L.F. 220 $100 $22,000

22 .N/A BRIDGE REMOVAL AND REPLACEMENT USING SPMTs L.S. 1 $1,250,000 $1,250,000

!'lOT II'ICLUDII:D 11'1 BRIDGE: QUAI'ITITms

WATER LINE RELOCATION

6TH AVENUE WALL CONSTRUCTION

SUBTOTAL: $4,826,694

TOTAL: $ll,309,363

Worll: Over Blp.....y Promlum (10%1 $530,936

ColltlDgellcy (30%1 $1,592,809

WecenUleoue (9.15%1 $706,145

ProllmiDary Total ",139,2154

Mere« West • structural Design Memorandum
KPFFI CEOH
112412011 2:24 PM Bridge AlwmlItlve ComparisonV21.xls

AJt3 Const Cost
1 of 1
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KPn e-au1t1q B,..m.e.. Project : Mercer West By: KPFF

1601 J'lfth A'ftnue, Suit. 1600 SR99 Bridge over Mercer Street Date: 01/24/11

Seattle, WA 98101·3665 Job' :

12061 6n·58:Z:Z Location : Seattle, WA

BRIDGE REPLACEMENT ALTERNATIVE 4

Item No. SteL Item lI'umber Item Deacriptlon Unit of l/Ieuun:IDeDt QulUltlty UDit e-t Total e-t

PRBPARATIOII'

I 0001 MOBILIZATION L.S. 1 $324,371 $324,371

2 0050 REMOVAL OF STRUCTURE AND OBSTRUCTION L.S. 1 $190,000 $190,000

STRUCTtJRB

3 4006 STRUCTURE EXCAVATION CLASS A INCL. HAUL C.Y. 5541 $25 $138,519

4 4013 SHORING OR EXTRA EXCAVATION CL. A L.S. I $167,000 $167,000

5 4025 GRAVEL BACKFlLL FOR WALL C.Y. 693 $25 $17,315

6 4007 SOIL EXCAVATION FOR SHAFT INCLUDING HAUL C.Y. 489 $450 $219,911

7 4022 FURNISHING PERMANENT CASING FOR 4'-0" DlAM. SHAFT L.F. 220 $375 $82,500

8 4023 FURNISHING PERMANENT CASING FOR 5'-0" DlAM. SHAFT L,F, 0 $469 $0

9 4029 PLACING PERMANENT CASING FOR 4'-0" DIAM. SHAFT EACH 11 $2,500 $27,500

10 4031 PLACING PERMANENT CASING FOR 5'·0" DlAM. SHAFT EACH 0 $3,125 $0

II 4168 CONC, CLASS 4000P FOR SHAFT C.Y. 489 $300 $146,608

12 4152 ST. REINF, BAR FOR SHAFT LB. 129308 $1 $161,635

13 4164 CSL ACCESS nlBE L.F. 5250 $13 $65,625

14 *N/A CSLTEST EACH 21 $2,000 $42,000

15 4322 CONC. CLASS 4000 FOR BRIDGE C.Y. 587 $540 $316,800

16 4149 ST. REINF. BAR FOR BRIDGE LB, 155232 $1 $178,517

17 4306 ELASTOMERIC BEARING PAD - SUPERSTR. EACH 0 $300 $0

18 4300 SUPERSTRUCTURE L.S. I $1,225,000 $1,225,000

19 5656 BRIDGE APPROACH SLAB S.Y. 611 $250 $152,778

20 4365 TRAFFIC BARRIER - SUPERSTR. LoF. 360 $250 $90,000

21 4338 EXPANSION JOINT SYSTEM COMPRESSION SEAL· SUPERSTR. L.F. 220 $100 $22,000

BOT I1i'CLtJl)!tIl I1i' II1UDOB QUAli'TI'I'mS

WATER UNE RELOCATION

6TH AVENUE WALL CONSTRUCTION

st1BTOTAL: $3,243,707

TOTAL: $3,568,078

Work Over Hlchway Pnmlum (10%1 $356,808

Collt!qelley (30%1 $1,070,423

Mlsce1laDeous 19,5%) $474,554

Prellmilluy Total $8,469,863

Mercer Weal- Strucb.nal Ouign Memorandum
KPFF/CEOH
1124120112:24 PM Bridge Art-rnattw CompariaonV21.x1s

Alt4 ConetCott
10f1





 

SEATTLE DEPARTMENT OF TRANSPORTATION 
Mercer Corridor Project West Phase – Structural Design Memorandum Appendix D 

Appendix D 
Construction Sequence Drawings 
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	CC610 - BURLINGTON ENVIRONMENTAL INC PIER 91 - 2001 W GARFIELD ST E SIDE OF BLDG - SEATTLE, WA 98119 - CORRACTS...

	RCRA-LQG
	F58 - TEXACO DOWNSTREAM 211577 - 631 QUEEN ANNE AVE N - SEATTLE, WA 98109 - RCRA-LQG...
	D129 - SEAVIEW CONDOMINIUM OWNERS ASSOC - 519 W ROY ST - SEATTLE, WA 98119 - RCRA-LQG
	H84 - WESTFARM FOODS - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-LQG...
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	U217 - MARYATT INDUSTRIES CINTAS CORP - 773 VALLEY ST - SEATTLE, WA 98109 - RCRA-LQG...
	221   - IMMUNEX CORPORATION - 1201 AMGEN CT W - SEATTLE, WA 98119 - RCRA-LQG...
	AB296 - SEATTLE CITY SDOT  BROAD ST - 900 BROAD ST - SEATTLE, WA 98109 - RCRA-LQG
	AH341 - ARI 400 BUILDING - 400 9TH AVE N - SEATTLE, WA 98109 - RCRA-LQG...

	RCRA-SQG
	A18 - SEATTLE CENTER 5.5 BUILDING - 621 2ND AVE N - SEATTLE, WA 98109 - RCRA-SQG...
	L146 - QUIK SIGN INC - 601 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-SQG...
	L147 - UTILITIES INC - 605 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-SQG...
	L224 - WA UW 815 MERCER - 815 MERCER ST - SEATTLE, WA 98109 - RCRA-SQG...
	V246 - GILEAD SCIENCES INC - 410 W HARRISON - SEATTLE, WA 98119 - RCRA-SQG...
	Y263 - SEATTLE CENTER - 305 HARRISON ST - SEATTLE, WA 98109 - RCRA-SQG...

	RCRA-CESQG
	278   - BAYVIEW MANOR HOMES - 11 W ALOHA ST - SEATTLE, WA 98119 - RCRA-CESQG...
	A3 - KITS CAMERA 1028 - 11 MERCER ST - SEATTLE, WA 98109 - RCRA-CESQG...
	A32 - SEATTLE REPERTORY THEATRE - 155 MERCER ST - SEATTLE, WA 98109 - RCRA-CESQG...
	H90 - SHELL STATION 121456 - 630 ELLIOTT AVENUE WEST - SEATTLE, WA 98119 - RCRA-CESQG...
	A104 - HELENAS QUEEN ANNE CLEANERS - 535 WARREN AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	C106 - WERNERS CRASH SHOP - 710 TAYLOR AV N - SEATTLE, WA 98109 - RCRA-CESQG...
	H110 - 614 ELLIOTT AVE W - 614 ELLIOTT AVE W - SEATTLE, WA 98004 - RCRA-CESQG...
	C115 - QUEENS CLEANERS - 716 TAYLOR AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	L185 - CARL ZAPFFE INC - 513 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	O214 - INTERSTATE BRANDS CORP HOSTESS - 434 AURORA AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	M222 - SPRINGS PRINTING INC 3RD AVE - 425 3RD AVE W - SEATTLE, WA 98119 - RCRA-CESQG...
	N232 - QUEEN ANNE AUTO BODY - 420 QUEEN ANNE AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	M236 - WESTERN PUBLISHER SERVICE - 414 3RD AVE W - SEATTLE, WA 98119 - RCRA-CESQG...
	M245 - PACIFIC BIOMETRICS INC - 220 W HARRISON ST - SEATTLE, WA 98119 - RCRA-CESQG...
	N261 - WA UW QUEEN ANNE - 401 QUEEN ANNE AVE N - SEATTLE, WA 98119 - RCRA-CESQG...
	Y262 - FUN FOREST RIDE SHOP - 305 HARRISON ST RIDE SHOP - SEATTLE, WA 98109 - RCRA-CESQG...
	S270 - WY EAST COLOR INC - 517 ALOHA ST - SEATTLE, WA 98109 - RCRA-CESQG...
	U283 - AUTO HOUND DKB ENTERPRISES INC - 835 8TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	W291 - IVEY IMAGING LLC - 424 8TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	W301 - IVEY IMAGING LLC - 408 8TH N - SEATTLE, WA 98109 - RCRA-CESQG...
	AB302 - MAACO AUTO PAINTING BODYWORK 9TH AVE - 739 9TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	Z304 - DISPLAY PRODUCTS - 401 8TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	Z327 - KING TV - 333 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	X332 - ADSCO PRINTING - 315 1ST AVE W - SEATTLE, WA 98119 - RCRA-CESQG...
	AH335 - IVEY IMAGING LLC - 427 9TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG...
	AB350 - LAND ROVER OF SEATTLE - 601 WESTLAKE AVENUE NORTH - SEATTLE, WA 98109 - RCRA-CESQG...

	HSL
	F94 - UNOCAL 306568 -  - SEATTLE, WA  - HSL...
	F52 - MONTEREY APARTMENTS SITE - 622 1ST AVE W & QUEEN AVE N - SEATTLE, WA 98119 - HSL...
	F70 - QUEEN ANNE PROPERTIES MERCER ST - 541 QUEEN ANNE AVE N - SEATTLE, WA 98109 - HSL...
	F130 - UPTOWN BAKERY FORMER - 519-521 QUEEN ANNE AVE N - SEATTLE, WA 98119 - HSL...
	T274 - BURGER KING FORMER - 1154 ELLIOTT AVE W - SEATTLE, WA 98119 - HSL...
	V308 - COLEMAN CREOSOTING WORKS -  - SEATTLE, WA  - HSL...
	AB359 - AUTO SERVICE COMPANY - 630 WESTLAKE AVE N - SEATTLE, WA 98109 - HSL...
	BR551 - UNOCAL SEATTLE MARKET UPLAND - BN WESTERN AV & ELLIOTT AV - SEATTLE, WA 98121 - HSL...
	BI552 - MASTERCRAFT METAL FINISHING - 1175 HARRISON ST - SEATTLE, WA 98109 - HSL...
	BS563 - SAMIS COMPANY PROPERTY -  - SEATTLE, WA  - HSL...
	BR570 - UNOCAL SEATTLE MARKET ELLIOTT -  - SEATTLE, WA  - HSL...
	BR571 - UNOCAL SEATTLE MARKET LOWER -  - SEATTLE, WA  - HSL...
	BT577 - UNOCAL SEATTLE MARKETING TERM - BROAD ST & WESTERN AV & BAY ST - SEATTLE, WA 98121 - HSL...
	BW587 - UNOCAL SEATTLE MARKET OFF SITE -  - SEATTLE, WA  - HSL...
	BW588 - UNOCAL SEATTLE MARKET SED -  - SEATTLE, WA  - HSL...
	CA601 - LAKE UNION STEAM PLANT -  - SEATTLE, WA  - HSL...
	CA602 - RAINIER PRECISION LLC - 1150 EASTLAKE AVE E - SEATTLE, WA 98109 - HSL...
	605   - LEWISTON HOTEL -  - SEATTLE, WA  - HSL...
	CC609 - SEATTLE PORT TERMINAL 91 TANK FARM -  - SEATTLE, WA  - HSL...
	611   - ELLIOTT BAY BICYCLES -  - SEATTLE, WA  - HSL...
	CG619 - LAKE UNION DRY DOCK CO - 1515 FAIRVIEW AVE E - SEATTLE, WA 98102 - HSL...

	CSCSL
	F58 - TEXACO DOWNSTREAM 211577 - 631 QUEEN ANNE AVE N - SEATTLE, WA 98109 - CSCSL...
	F94 - UNOCAL 306568 -  - SEATTLE, WA  - CSCSL...
	CE614 - PARAMOUNT THEATRE - 911 PINE ST - SEATTLE, WA 98101 - CSCSL...
	CF615 - AUTOPARK USA INC - 1915 2ND AVE - SEATTLE, WA 98101 - CSCSL...
	C23 - SEATTLE CITY SEATTLE CTR PROP - 601-615 MERCER ST - SEATTLE, WA 98109 - CSCSL...
	I46 - LEATHER CARE INC - 901 ELLIOTT AVE W - SEATTLE, WA 98119 - CSCSL...
	F52 - MONTEREY APARTMENTS SITE - 622 1ST AVE W & QUEEN AVE N - SEATTLE, WA 98119 - CSCSL...
	F70 - QUEEN ANNE PROPERTIES MERCER ST - 541 QUEEN ANNE AVE N - SEATTLE, WA 98109 - CSCSL...
	H84 - WESTFARM FOODS - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - CSCSL...
	H90 - SHELL STATION 121456 - 630 ELLIOTT AVENUE WEST - SEATTLE, WA 98119 - CSCSL...
	F130 - UPTOWN BAKERY FORMER - 519-521 QUEEN ANNE AVE N - SEATTLE, WA 98119 - CSCSL...
	P167 - IRIS HOLDING LLC - 500 5TH AVE N - SEATTLE, WA 98109 - CSCSL...
	U212 - MARYATT INDUSTRIES - 771 VALLEY ST - SEATTLE, WA 98109 - CSCSL...
	L224 - WA UW 815 MERCER - 815 MERCER ST - SEATTLE, WA 98109 - CSCSL...
	V247 - GILEAD SCIENCES INC - 410 W HARRISON ST 2ND FLOOR - SEATTLE, WA  - CSCSL...
	T274 - BURGER KING FORMER - 1154 ELLIOTT AVE W - SEATTLE, WA 98119 - CSCSL...
	V308 - COLEMAN CREOSOTING WORKS -  - SEATTLE, WA  - CSCSL...
	AE324 - SEATTLE VAGABOND INN - 325 AURORA AVE N - SEATTLE, WA 98109 - CSCSL...
	AB359 - AUTO SERVICE COMPANY - 630 WESTLAKE AVE N - SEATTLE, WA 98109 - CSCSL...
	AB360 - TOSCO 25535330857 - 600 WESTLAKE N - SEATTLE, WA 98109 - CSCSL...
	AM380 - ELLIOTT AVE FORMER MGP - 1123 ELLIOTT AVE W - SEATTLE, WA 98119 - CSCSL...
	AN389 - FREYMULLER ENTERPRISES INC - 1108 AURORA AVE N - SEATTLE, WA 98109 - CSCSL...
	AK402 - IVAR S COMMISSARY - 500 TERRY AVE N - SEATTLE, WA 98109 - CSCSL...
	AP407 - SEATTLE CITY PARKS NW SEAPORT - 1002 VALLEY - SEATTLE, WA 98109 - CSCSL...
	AO412 - BLOCK 40 EAST & WEST WESTLAKE & TERRY - 320 WESTLAKE AVE N - SEATTLE, WA 98109 - CSCSL...
	AO435 - SEATTLE CITY ROW BEHIND 222 WE - ALLEY BETWEEN 222 WESTLAKE AVE N  /  219 TERRY AVE - SEATTLE, WA 98109 - CSCSL...
	AW442 - BLOCK 26 W CITY PLACE II LLC - 526 BOREN AVE N - SEATTLE, WA 98109 - CSCSL...
	AZ449 - GREILING PROPEPRTY - 222 WESTLAKE AVE N - SEATTLE, WA 98109 - CSCSL...
	BA455 - SHELL STATION 121702 - 10 DENNY WAY - SEATTLE, WA 98109 - CSCSL...
	BB457 - UNOCAL SS NO 0355 - 159 DENNY WAY - SEATTLE, WA 98119 - CSCSL...
	BD467 - JAPANESE AUTO CLINIC - 600 DENNY WAY - SEATTLE, WA 98109 - CSCSL...
	AT472 - CITY PLACE IV BLOCK 34 - 331 BOREN AVE N - SEATTLE, WA 98109 - CSCSL...
	AZ475 - UNITED FURNITURE REFINISHERS - 219 TERRY AVE N - SEATTLE, WA 98109 - CSCSL...
	BD483 - 600 WALL STREET - 600 WALL ST - SEATTLE, WA 98121 - CSCSL...
	AX489 - EDWARDS ON 5TH BLDG - 2619 5TH AVE - SEATTLE, WA 98121 - CSCSL...
	AY503 - WESTLAKE BUILDING - 1219 WESTLAKE AVE PROPERTY - SEATTLE, WA 98109 - CSCSL...
	BA517 - UNOCAL ELLIOTT AVE N OF BAY ST - 3131 ELLIOTT AVE - SEATTLE, WA 98121 - CSCSL...
	BD537 - ARCHSTONE BELLTOWN - 500 WALL STREET - SEATTLE, WA 98121 - CSCSL...
	BP548 - MARTIN SELIG PROPERTY - 2601 4TH AVE - SEATTLE, WA 98121 - CSCSL...
	BR551 - UNOCAL SEATTLE MARKET UPLAND - BN WESTERN AV & ELLIOTT AV - SEATTLE, WA 98121 - CSCSL...
	BI552 - MASTERCRAFT METAL FINISHING - 1175 HARRISON ST - SEATTLE, WA 98109 - CSCSL...
	BS563 - SAMIS COMPANY PROPERTY -  - SEATTLE, WA  - CSCSL...
	BI569 - CASCADE SUPPORTIVE HOUSING - 424 MINOR AVE N - SEATTLE, WA 98109 - CSCSL...
	BR570 - UNOCAL SEATTLE MARKET ELLIOTT -  - SEATTLE, WA  - CSCSL...
	BR571 - UNOCAL SEATTLE MARKET LOWER -  - SEATTLE, WA  - CSCSL...
	BS572 - INTERBAY PROJECT - 1631 15TH AVE W - SEATTLE, WA 98119 - CSCSL...
	BS573 - JOSEPH SMITH ESTATE - 1641-1801 15TH AVE W - SEATTLE, WA 98119 - CSCSL...
	BR574 - KING COUNTY DENNY WAY CSO - 3165 ALASKAN WAY - SEATTLE, WA 98121 - CSCSL...
	BR575 - UNOCAL MYRTLE EDWARDS PARK - 3130 ALASKAN WAY W - SEATTLE, WA 98121 - CSCSL...
	576   - TOMLINSON INC UST 101457 - 420 PONTIUS AVE N - SEATTLE, WA 98109 - CSCSL...
	BT577 - UNOCAL SEATTLE MARKETING TERM - BROAD ST & WESTERN AV & BAY ST - SEATTLE, WA 98121 - CSCSL...
	BU578 - SEATTLE TIMES PARCEL 1B - 100 FAIRVIEW AVE N - SEATTLE, WA 98109 - CSCSL...
	579   - CAR WASH ENTERPRISES CWE SEATTLE 15TH AV - 1800 15TH AVE W - SEATTLE, WA 98119 - CSCSL...
	BU580 - RED CARPET CAR WASH - 1164 DENNY WAY - SEATTLE, WA 98109 - CSCSL...
	581   - PHOM PROPERTY - 2301 4TH AVE - SEATTLE, WA 98121 - CSCSL...
	582   - ART STABLE BUILDING - 516 YALE AVE N - SEATTLE, WA 98109 - CSCSL...
	BV583 - SEATTLE CANCER CARE ALLIANCE HOUSE - 1216 JOHN ST - SEATTLE, WA 98109 - CSCSL...
	BT584 - ELLIOTT & BROAD - 10 BROAD ST - SEATTLE, WA 98121 - CSCSL...
	BV585 - ALLEY 24 WEST LLC - 224 PONTIUS AVE N - SEATTLE, WA 98109 - CSCSL...
	BV586 - NEW RICHMOND LAUNDRY - 224 PONTIUS ST N - SEATTLE, WA 98109 - CSCSL...
	BW587 - UNOCAL SEATTLE MARKET OFF SITE -  - SEATTLE, WA  - CSCSL...
	BW588 - UNOCAL SEATTLE MARKET SED -  - SEATTLE, WA  - CSCSL...
	589   - WESTLAKE PROPERTIES - 1111 1121 1207 1219 WESTLAKE AVE N - SEATTLE, WA 98109 - CSCSL...
	BV590 - PEMCO PROPERTY - 221 YALE AVE - SEATTLE, WA 98109 - CSCSL...
	BV591 - OVERALL LAUNDRY SERVICES INC SEATTLE - 222 YALE AVE N - SEATTLE, WA 98109 - CSCSL...
	BX592 - TAX PARCEL 069600-0025 - 2105 5TH AVE - SEATTLE, WA 98121 - CSCSL...
	BX593 - STERLING REALTY ORGANIZATION CO - 2101-2111 5TH AVE - SEATTLE, WA 98121 - CSCSL...
	BY594 - SECOND & BELL BUILDING LLC - 2306 2ND AVE - SEATTLE, WA 98121 - CSCSL...
	BZ595 - BUDGET RENT A CAR OF WA & OR WESTLAKE - 2001 WESTLAKE AVE - SEATTLE, WA  - CSCSL...
	BY596 - INTERBAY REDEVELOPMENT PROPERTY - 15TH AVE W - SEATTLE, WA 98119 - CSCSL...
	597   - FIRST CHOICE BUSINESS MACHINES - 1333 STEWART ST - SEATTLE, WA 98109 - CSCSL...
	598   - 818 STEWART ST CONSTRUCTION SITE - 818 STEWART ST - SEATTLE, WA 98101 - CSCSL...
	CA599 - GUNN BUILDING - 1165 EASTLAKE AVE E 4TH FL - SEATTLE, WA 98109 - CSCSL...
	BZ600 - FEDERAL COURTHOUSE - 700 STEWART ST - SEATTLE, WA 98101 - CSCSL...
	CA601 - LAKE UNION STEAM PLANT -  - SEATTLE, WA  - CSCSL...
	CA602 - RAINIER PRECISION LLC - 1150 EASTLAKE AVE E - SEATTLE, WA 98109 - CSCSL...
	BX603 - JIFFY LUBE STORE 2077 - 2025 4TH AVE - SEATTLE, WA 98121 - CSCSL...
	604   - TRITELL LLC PARKING LOT - 1821-1823 MINOR AVE - SEATTLE, WA 98101 - CSCSL...
	605   - LEWISTON HOTEL -  - SEATTLE, WA  - CSCSL...
	CB606 - 4TH & VIRGINIA - 1924 4TH AVE - SEATTLE, WA 98101 - CSCSL...
	CB608 - BARG FRENCH CLEANERS - 1929 3RD AVE - SEATTLE, WA 98101 - CSCSL...
	CC609 - SEATTLE PORT TERMINAL 91 TANK FARM -  - SEATTLE, WA  - CSCSL...
	611   - ELLIOTT BAY BICYCLES -  - SEATTLE, WA  - CSCSL...
	CE613 - WA STATE CONVENTION & TRADE CENTER - 8TH  /  PINE - SEATTLE, WA 98101 - CSCSL...
	CD616 - INTERBAY OLD LANDFILL - W WHEELER ST  /  15TH AVE W - SEATTLE, WA 98119 - CSCSL...
	CG617 - FRED HUTCHINSON CTR LK UNION - EASTLAKE AVE E  /  FAIRVIEW AVE N - SEATTLE, WA 98109 - CSCSL...
	CF618 - ST REGIS HOTEL - 116 STEWART ST - SEATTLE, WA 98121 - CSCSL...
	CG619 - LAKE UNION DRY DOCK CO - 1515 FAIRVIEW AVE E - SEATTLE, WA 98102 - CSCSL...

	LUST
	F56 - YOUNG H YOO - 631 QUEEN ANNE AVE NORTH - SEATTLE, WA 98109 - LUST
	A77 - POWER CONTROL CENTER - 157 ROY - SEATTLE, WA 98109 - LUST...
	F83 - UNOCAL 306568 - 700 QUEEN ANNE AVE N - SEATTLE, WA 98119 - LUST...
	BE478 - SEATTLE FIRE STATION 8 - 110 LEE ST - SEATTLE, WA 98109 - LUST...
	E7 - PCY CORP - 601 6TH AVE N - SEATTLE, WA 98104 - LUST...
	C17 - MYLES STANDISH - 420 MERCER ST - SEATTLE, WA 98109 - LUST...
	A19 - WILLIAM ARNOLD - 150 MERCER - SEATTLE, WA 98109 - LUST...
	D26 - ODEN INVESTMENT CONDOS - 619 5TH AVE W - SEATTLE, WA 98119 - LUST
	H65 - TOOL TOWN - 652 ELLIOTT AVE W - SEATTLE, WA 98119 - LUST...
	H85 - ELLIOTT HOLDING COMPANY LLC - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - LUST...
	H93 - SHELL STATION 121456 - 630 ELLIOTT AVE W - SEATTLE, WA 98119 - LUST...
	C100 - ABC TOWING RYDER TRUCK - 707 TAYLOR - SEATTLE, WA 98109 - LUST...
	C125 - PLAID PANTRY NO 309 - 720 TAYLOR AVE N - SEATTLE, WA 98109 - LUST...
	C135 - MERCER OPERATING BASE - 520 5TH AVE N - SEATTLE, WA 98109 - LUST
	M163 - WEST REPUBLICAN PLACE INC - 323 WEST REPUBLICAN - MERCER ISLAND, WA 98119 - LUST
	R208 - SEATTLE SCHOOL DIST 1 FACILITIES BLDG - 810 DEXTER AVE N - SEATTLE, WA 98109 - LUST...
	L220 - SEATTLE CITY ROY STREET FACILITY - 802 ROY ST - SEATTLE, WA 98109 - LUST...
	L224 - WA UW 815 MERCER - 815 MERCER ST - SEATTLE, WA 98109 - LUST...
	N239 - USPS QUEEN ANNE - 415 1ST AVE N - SEATTLE, WA 98109 - LUST
	T242 - HOME OIL CO - 1110 ELLIOTT AVE W - SEATTLE, WA 98119 - LUST...
	Y266 - SEATTLE CITY OF SEATTLE CENTER DEPT - 305 HARRISON STE 305 - SEATTLE, WA 98109 - LUST
	P269 - BASIL LEE PROPERTY - 505 HARRISON ST - SEATTLE, WA 98109 - LUST...
	319   - PIER 88 - GLAER ST & N ALASKAN WAY - SEATTLE, WA 98119 - LUST...
	AB358 - SEATTLE CITY OF WESTLAKE SITE - 630 WESTLAKE AVE - SEATTLE, WA 98109 - LUST
	AB364 - CONOCOPHILLIPS COMPANY-255353 - 600 WESTLAKE N - SEATTLE, WA 98109 - LUST
	AN390 - LOS DELI 213 - 1108 AURORA AVENUE NORTH - SEATTLE, WA 98109 - LUST
	AK403 - IVAR S COMMISSARY - 500 TERRY AVE N - SEATTLE, WA 98109 - LUST...
	AR440 - BARRAT TRANSFER & STORAGE CO - 123 QUEEN AVE N - SEATTLE, WA 98109 - LUST...
	BA456 - TEXACO #63 232 0064 - 10 DENNY WAY - SEATTLE, WA 98104 - LUST...
	BB465 - UNOCAL SS NO 0355 - 159 DENNY WAY - SEATTLE, WA 98119 - LUST...
	BD467 - JAPANESE AUTO CLINIC - 600 DENNY WAY - SEATTLE, WA 98109 - LUST...
	AX473 - WESTERN PETROLEUM - 2739 4TH AVE S - SEATTLE, WA 98121 - LUST
	AY502 - WESTLAKE BUILDING - 1219 WESTLAKE AVE PROPERTY - SEATTLE, WA 98109 - LUST...
	BB513 - DENDREON CORP - 3005 1ST AVE - SEATTLE, WA 98121 - LUST...
	BJ518 - FAIRVIEW WAREHOUSE 070299 - 800 820 FAIRVIEW - SEATTLE, WA 98109 - LUST...
	BL524 - GENERAL MOTORS CORP/SEATTLE COMM - 101 WESTLAKE AVE N - SEATTLE, WA 98109 - LUST
	BM525 - ELEPHANT CAR WASH UST 4919 - 616 BATTERY ST - SEATTLE, WA 98121 - LUST...
	BL527 - KENNEY PROPERTY - 100 WESTLAKE - SEATTLE, WA 98109 - LUST
	BN530 - DANIEL BOONE PAINT CO INC SEATTLE - 1401 DEXTER AVE N - SEATTLE, WA 98109 - LUST...
	BL532 - WESTERN VAN LINES INC - 964 DENNY WAY - SEATTLE, WA 98109 - LUST...
	BQ550 - OLD BRITISH MOTORCAR - 7TH & BELL - SEATTLE, WA 98121 - LUST...

	UST
	F59 - TEXACO DOWNSTREAM 211577 - 631 QUEEN ANNE AVE N - SEATTLE, WA 98109 - UST
	A73 - SEATTLE CITY POWER CONTROL CENTER - 157 ROY ST - SEATTLE, WA 98109 - UST...
	F83 - UNOCAL 306568 - 700 QUEEN ANNE AVE N - SEATTLE, WA 98119 - UST...
	F86 - RON ISAACS PROPERTY - 14 ROY ST - SEATTLE, WA 98109 - UST
	E7 - PCY CORP - 601 6TH AVE N - SEATTLE, WA 98104 - UST...
	C17 - MYLES STANDISH - 420 MERCER ST - SEATTLE, WA 98109 - UST...
	A19 - WILLIAM ARNOLD - 150 MERCER - SEATTLE, WA 98109 - UST...
	A35 - QUEEN ANNE TOWER - 620 WARREN AVE N - SEATTLE, WA 98109 - UST...
	D39 - ODEN INVESTMENT CONDOS - 619 5TH AVE W - SEATTLE, WA 98119 - UST...
	H65 - TOOL TOWN - 652 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	F70 - QUEEN ANNE PROPERTIES MERCER ST - 541 QUEEN ANNE AVE N - SEATTLE, WA 98109 - UST...
	H85 - ELLIOTT HOLDING COMPANY LLC - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	H93 - SHELL STATION 121456 - 630 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	C100 - ABC TOWING RYDER TRUCK - 707 TAYLOR - SEATTLE, WA 98109 - UST...
	J114 - ELLIOT & MERCER BUILDING - 610 ELLIOTT AVE S - SEATTLE, WA 98119 - UST...
	J118 - UEKI AMERICA CORP ACE AUTOBODY - 602 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	J122 - UEKI CORP - 600-614 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	C125 - PLAID PANTRY NO 309 - 720 TAYLOR AVE N - SEATTLE, WA 98109 - UST...
	D148 - WTD ELLIOTT WEST DENNY CSO - 545 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	D156 - LUMBER SUPPLY & WAREHOUSE CO INC - 535 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	M164 - WEST REPUBLICAN PLACE INC - 323 W REPUBLICAN - MERCER ISLAND, WA 98040 - UST...
	I165 - PACIFIC COAST HEMPHILL OIL UST 3007 - 1039 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	P168 - IRIS HOLDING LLC - 500 5TH AVE N - SEATTLE, WA 98109 - UST
	L175 - AUTO SERVICE EUROPA INC - 717 DEXTER AVE N - SEATTLE, WA 98109 - UST...
	Q182 - TERRY ELLIOT PROPERTY - 500 ELLIOT AVE - SEATTLE, WA 98119 - UST...
	T198 - ELLIOTT DRUM - 1038 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	S203 - BELIEU LITHOGRAPH - 825 TAYLOR AVE N - SEATTLE, WA 98109 - UST...
	Q206 - ELLIOTT TIRE CENTER GOODYEAR - 444 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	R208 - SEATTLE SCHOOL DIST 1 FACILITIES BLDG - 810 DEXTER AVE N - SEATTLE, WA 98109 - UST...
	U210 - MARYATT INDUSTRIES - 771 VALLEY ST - SEATTLE, WA 98109 - UST
	L220 - SEATTLE CITY ROY STREET FACILITY - 802 ROY ST - SEATTLE, WA 98109 - UST...
	L225 - WA UW 815 MERCER - 815 MERCER ST - SEATTLE, WA 98105 - UST
	T229 - ACE TANK & EQUIPMENT 1143 ELLIOTT W - 1143 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	N238 - USPS QUEEN ANNE - 415 1ST AVE N - SEATTLE, WA 98109 - UST...
	T242 - HOME OIL CO - 1110 ELLIOTT AVE W - SEATTLE, WA 98119 - UST...
	X244 - MARTIN SELIG REAL ESTATE UST 11351 - 408 1ST AVE W - SEATTLE, WA 98119 - UST...
	P257 - SEATTLE CENTER N PARKING GARAGE - 516 HARRISON ST - SEATTLE, WA 98109 - UST...
	V259 - 401 ELLIOTT BUILDING SITE - 401 ELLIOTT AVE W - SEATTLE, WA 98101 - UST
	Y264 - SEATTLE CENTER - 305 HARRISON - SEATTLE, WA 98109 - UST...
	P269 - BASIL LEE PROPERTY - 505 HARRISON ST - SEATTLE, WA 98109 - UST...
	R284 - KORRY ELECTRONICS CO TENANT - 901 DEXTER AVE N - SEATTLE, WA 98109 - UST...
	U288 - JARVIE PAINT MFG CO - 760 ALOHA ST - SEATTLE, WA 98109 - UST...
	U289 - YELLOW CAB - 912 DEXTER AVE N - SEATTLE, WA 98109 - UST
	AB303 - BAYSIDE VOLVO - 753 9TH AVE N - SEATTLE, WA 98109 - UST...
	319   - PIER 88 - GLAER ST & N ALASKAN WAY - SEATTLE, WA 98119 - UST...
	Z326 - KING TV - 333 DEXTER AVE N - SEATTLE, WA 98109 - UST...
	AA330 - SEATTLE CITY BROAD ST SUBSTATION - 319 6TH AVE N - SEATTLE, WA 98109 - UST...
	AF337 - MOUNTAINEERS MEANY SKI HUT - 300 3RD AVE - SEATTLE, WA 98119 - UST...
	AF343 - ELLIOTT BAY OFFICE PARK - 300 ELLIOTT AVE W - SEATTLE, WA 98119 - UST
	AH346 - KAUFER COMPANY - 901 HARRISON ST - SEATTLE, WA 98109 - UST...
	AB349 - FRANK KENNEY TOYOTA VOLVO WESTLAKE - 731 WESTLAKE AVE N - SEATTLE, WA 98109 - UST...
	AB359 - AUTO SERVICE COMPANY - 630 WESTLAKE AVE N - SEATTLE, WA 98109 - UST...
	AB365 - TOSCO 25535330857 - 600 WESTLAKE N - SEATTLE, WA 98109 - UST

	INST CONTROL
	J124 - BLACKSTOCK LUMBER - 601 ELLIOTT AVE W - SEATTLE, WA  - INST CONTROL...
	BB512 - BRISTOL MYERS SQUIBB PHARM RES INST SEA - 3005 1ST AVE STE 200 - SEATTLE, WA 98121 - INST CONTROL
	BB514 - DENDREON CORP - 3005 1ST AVE - SEATTLE, WA 98121 - INST CONTROL
	BR557 - GRAPHICOLOR INC - 3018 WESTERN AVE - SEATTLE, WA 98121 - INST CONTROL

	VCP
	F58 - TEXACO DOWNSTREAM 211577 - 631 QUEEN ANNE AVE N - SEATTLE, WA 98109 - VCP...
	F89 - RON ISAACS PROPERTY - 14 ROY ST - SEATTLE, WA 98109 - VCP...
	C43 - TOWER RECORDS FORMER - 500 MERCER - SEATTLE, WA 98109 - VCP...
	I46 - LEATHER CARE INC - 901 ELLIOTT AVE W - SEATTLE, WA 98119 - VCP...
	H84 - WESTFARM FOODS - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - VCP...
	H90 - SHELL STATION 121456 - 630 ELLIOTT AVENUE WEST - SEATTLE, WA 98119 - VCP...
	J121 - UEKI CORP - 600-614 ELLIOTT AVE W - SEATTLE, WA 98119 - VCP...
	C127 - PLAID PANTRY NO 309 - 720 TAYLOR AVE N - SEATTLE, WA 98109 - VCP...
	F130 - UPTOWN BAKERY FORMER - 519-521 QUEEN ANNE AVE N - SEATTLE, WA 98119 - VCP...
	P167 - IRIS HOLDING LLC - 500 5TH AVE N - SEATTLE, WA 98109 - VCP...
	O214 - INTERSTATE BRANDS CORP HOSTESS - 434 AURORA AVE N - SEATTLE, WA 98109 - VCP...
	L224 - WA UW 815 MERCER - 815 MERCER ST - SEATTLE, WA 98109 - VCP...
	V247 - GILEAD SCIENCES INC - 410 W HARRISON ST 2ND FLOOR - SEATTLE, WA  - VCP...
	V258 - 401 ELLIOTT BUILDING SITE - 401 ELLIOTT AVE W - SEATTLE, WA 98101 - VCP...
	R281 - NEPTUNE APARTMENTS PROPOSED - 900 DEXTER AVE N - SEATTLE, WA 98121 - VCP...
	U290 - YELLOW CAB - 912 DEXTER AV N - SEATTLE, WA 98109 - VCP...
	AE324 - SEATTLE VAGABOND INN - 325 AURORA AVE N - SEATTLE, WA 98109 - VCP...
	AF344 - ELLIOTT BAY OFFICE PARK - 300 ELLIOTT AVE W - SEATTLE, WA 98119 - VCP...
	AB360 - TOSCO 25535330857 - 600 WESTLAKE N - SEATTLE, WA 98109 - VCP...
	AH383 - 428 WESTLAKE LLC - 428 WESTLAKE AVE N - SEATTLE, WA 98101 - VCP...
	AN389 - FREYMULLER ENTERPRISES INC - 1108 AURORA AVE N - SEATTLE, WA 98109 - VCP...
	AO412 - BLOCK 40 EAST & WEST WESTLAKE & TERRY - 320 WESTLAKE AVE N - SEATTLE, WA 98109 - VCP...
	AR424 - BAY VIEW BLDG - 129 1ST AVE W - SEATTLE, WA 98034 - VCP...
	AU434 - SEATTLE CITY SOUTH LAKE UNION - 860 TERRY AVE N - SEATTLE, WA 98109 - VCP...
	AW442 - BLOCK 26 W CITY PLACE II LLC - 526 BOREN AVE N - SEATTLE, WA 98109 - VCP...
	AR443 - 133 QUEEN ANNE AVE N PROPERTY - 133 QUEEN ANNE AVE N - SEATTLE, WA 98109 - VCP...
	AX446 - FISHER PLAZA KOMO TV - 100 4TH AVE N - SEATTLE, WA 98108 - VCP...
	AZ448 - ASCO PROPERTY - 224 WESTLAKE AVE N - SEATTLE, WA 98109 - VCP...
	AX454 - CHEVRON SERV STA 97032 - 5TH AVE  /  DENNY WAY NW CORNER - SEATTLE, WA 98109 - VCP...
	BA455 - SHELL STATION 121702 - 10 DENNY WAY - SEATTLE, WA 98109 - VCP...
	BB457 - UNOCAL SS NO 0355 - 159 DENNY WAY - SEATTLE, WA 98119 - VCP...
	AS460 - PACIFIC SCIENCE CTR FROL BLDG - 204 DENNY WAY - SEATTLE, WA 98109 - VCP...
	BD467 - JAPANESE AUTO CLINIC - 600 DENNY WAY - SEATTLE, WA 98109 - VCP...
	AT472 - CITY PLACE IV BLOCK 34 - 331 BOREN AVE N - SEATTLE, WA 98109 - VCP...
	BB485 - IVARS SEAFOOD BAR - 3101 1ST AVE - SEATTLE, WA  - VCP...
	AV493 - ADAMS NEWS CO INC - 1555 W GALER ST - SEATTLE, WA 98119 - VCP...
	BA501 - VALCO GRAPHICS INC WESTERN AVE - 3104 WESTERN AVE - SEATTLE, WA 98121 - VCP...
	BB510 - DENDREON CORP - 3005 1ST AVE - SEATTLE, WA 98121 - VCP...
	BD537 - ARCHSTONE BELLTOWN - 500 WALL STREET - SEATTLE, WA 98121 - VCP...
	BR556 - GRAPHICOLOR INC - 3018 WESTERN AVE - SEATTLE, WA 98121 - VCP...

	ICR
	F55 - TEXACO #211577 - 631 QUEEN ANNE AVE. N. - SEATTLE, WA 98109 - ICR
	A77 - POWER CONTROL CENTER - 157 ROY - SEATTLE, WA 98109 - ICR...
	F82 - UNOCAL #0255 - 700 QUEEN ANNE AVE. N. - SEATTLE, WA 98109 - ICR
	F88 - MOTION FINANCIAL PROPERTY MG'T/ORESTES RESTAURANT - 14 ROY ST. - SEATTLE, WA 98109 - ICR
	F113 - WILLIS APARTMENTS - 720 QUEEN ANNE AVE. N. - SEATTLE, WA 98109 - ICR
	BE477 - CITY OF SEATTLE - FIRE STN - 110 LEE ST. - SEATTLE, WA 98109 - ICR
	BE508 - CHEVRON #60096786 (TWO REPORTS) - 1417 QUEEN ANNE AVE. N. - SEATTLE, WA 98119 - ICR
	D6 - CITY OF SEATTLE - METRO BUS BARN - W. MERCER ST.  /  5TH AVE. - SEATTLE, WA 98119 - ICR
	A24 - TEXACO PRO INVESTMENTS - 150 MERCER ST. - SEATTLE, WA 98109 - ICR
	C36 - CITY OF SEATTLE-MERCER STREET - 5TH AVE. N.  /  MERCER ST. - SEATTLE, WA 98109 - ICR
	C44 - STANDISH PROPERTY - 420 MERCER ST. - SEATTLE, WA 98109 - ICR
	H65 - TOOL TOWN - 652 ELLIOTT AVE W - SEATTLE, WA 98119 - ICR...
	H85 - ELLIOTT HOLDING COMPANY LLC - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - ICR...
	H92 - TEXACO #63076 0400 - 630 ELLIOTT AVE. W. - SEATTLE, WA 98199 - ICR
	J122 - UEKI CORP - 600-614 ELLIOTT AVE W - SEATTLE, WA 98119 - ICR...
	C126 - PLAID PANTRY #309 - 720 TAYLOR AVE. N. - SEATTLE, WA 98109 - ICR
	C136 - SEATTLE CITY SEATTLE CENTER - 520 5TH AVE. N. - SEATTLE, WA 98109 - ICR
	M173 - REPUBLICAN APARTMENT PROJECT - 323 W. REPUBLICAN - SEATTLE, WA 98119 - ICR
	U211 - MARYATT INDUSTRIES - 771 VALLEY ST. - SEATTLE, WA 98109 - ICR
	L226 - WASHINGTON NATURAL GAS/MERCER ST. SITE - 815 MERCER - SEATTLE, WA 98109 - ICR
	N240 - US POSTAL SERVICE QUEEN ANNE - 415 1ST AVE. N. - SEATTLE, WA 98109 - ICR
	V260 - HENRY BACON BUILDING - 401 ELLIOTT AVE. W. - SEATTLE, WA 98111 - ICR
	Y263 - SEATTLE CENTER - 305 HARRISON ST - SEATTLE, WA 98109 - ICR...
	X267 - SIMPSON HOUSING COMPANY - 123 W. HARRISON - SEATTLE, WA 98119 - ICR
	U288 - JARVIE PAINT MFG CO - 760 ALOHA ST - SEATTLE, WA 98109 - ICR...
	U290 - YELLOW CAB - 912 DEXTER AV N - SEATTLE, WA 98109 - ICR...
	V293 - HENRY BACON BUILDING MATERIALS - 351 ELLIOT AVE. W. - SEATTLE, WA 98111 - ICR
	V307 - COLEMAN CROSSING - 333 ELLIOTT AVE. - SEATTLE, WA 98199 - ICR
	AE323 - VAGABOND MOTEL - 325 AURORA AVE. N. - SEATTLE, WA 98109 - ICR
	AF342 - ELLIOTT BAY OFFICE PARK - 300 ELLIOTT AVE. W. - SEATTLE, WA 98119 - ICR
	AB361 - CONOCOPHILLIPS 30857 - 600 WESTLAKE N - SEATTLE, WA 98109 - ICR...
	AB362 - CITY OF SEATTLE - WESTLAKE SITE - 630 WESTLAKE AVE. N. - SEATTLE, WA 98109 - ICR
	AJ369 - ALOHA - 800 - 900 ALOHA AND 753 9TH AVE. N. - SEATTLE, WA 98109 - ICR
	AL382 - KING COUNTY LIBRARY SYSTEM - 300 8TH AVE N - SEATTLE, WA 98109 - ICR...
	AK387 - WA UW ROSEN BLDG - 960 REPUBLICAN ST - SEATTLE, WA 98109 - ICR...
	AK403 - IVAR S COMMISSARY - 500 TERRY AVE N - SEATTLE, WA 98109 - ICR...
	AQ408 - EWING INVESTMENTS PROPERTY - 711 W. JOHN ST. - SEATTLE, WA 98119 - ICR
	AL423 - STEVENS-LEA BUILDING - 818 JOHN ST. - SEATTLE, WA 98109 - ICR
	AW439 - SHELL #23714 - 601 BOREN AVE. N. - SEATTLE, WA 98109 - ICR
	AR440 - BARRAT TRANSFER & STORAGE CO - 123 QUEEN AVE N - SEATTLE, WA 98109 - ICR...
	AR443 - 133 QUEEN ANNE AVE N PROPERTY - 133 QUEEN ANNE AVE N - SEATTLE, WA 98109 - ICR...
	AY445 - LAKE UNION AIR SERVICE INC SEATTLE - 1100 WESTLAKE AVE N - SEATTLE, WA 98109 - ICR...
	AX453 - KOMO BLOCK CONSTRUCTION - FIFTH AVE. AND DENNY WAY - SEATTLE, WA 98109 - ICR
	BA456 - TEXACO #63 232 0064 - 10 DENNY WAY - SEATTLE, WA 98104 - ICR...
	AX459 - FISHER PLAZA PHASE I - 100 FOURTH AVE. N. - SEATTLE, WA 98109 - ICR
	BB464 - UNOCAL #0355 - 159 DENNY WAY - SEATTLE, WA 98109 - ICR
	BD468 - JAPANESE AUTO REPAIR - 600 DENNY WAY - SEATTLE, WA 98105 - ICR
	AX490 - EDWARDS ON FIFTH BUILDING - 2619 5TH AVE. - SEATTLE, WA 98121 - ICR
	AV494 - ADAMS NEWS COMPANY - 1555 W. GALER ST. - SEATTLE, WA 98119 - ICR
	AY502 - WESTLAKE BUILDING - 1219 WESTLAKE AVE PROPERTY - SEATTLE, WA 98109 - ICR...
	BB511 - BRISTOL MEYERS SQUIBB RESEARCH LAB - 3005 1ST AVE. - SEATTLE, WA 98121 - ICR
	BL523 - MALLORY BUICK - 101 WESTLAKE AVE. N. - SEATTLE, WA 98109 - ICR
	BM525 - ELEPHANT CAR WASH UST 4919 - 616 BATTERY ST - SEATTLE, WA 98121 - ICR...
	BN530 - DANIEL BOONE PAINT CO INC SEATTLE - 1401 DEXTER AVE N - SEATTLE, WA 98109 - ICR...
	BL533 - BMS INVESTMENT - 964 DENNY WAY - SEATTLE, WA 98109 - ICR
	BJ540 - CRAFTSMAN PRESS (TWO REPORTS) - 1155 VALLEY ST. - SEATTLE, WA 98109 - ICR
	BJ541 - CRAFTSMAN PRESS - 1155 VALLEY ST - SEATTLE, WA 98109 - ICR...
	BP542 - STONECLIFF APARTMENTS - 2602 4TH AVE. - SEATTLE, WA 98121 - ICR
	BR558 - BRISTOL MEYER SQUIBB WESTERN - 3018 WESTERN AVE. - SEATTLE, WA 98121 - ICR
	BR559 - ALEXANDRIA RESEARCH CENTER - 3018 WESTERN AVE. - SEATTLE, WA 98121 - ICR
	BH568 - KERNER SCOTT HOUSE - 510 MINOR AVE. N. - SEATTLE, WA 98109 - ICR

	US BROWNFIELDS
	V314 - COLEMAN CREOSOTE PROPERTY - 333 ELLIOTT AVENUE WEST - SEATTLE, WA 98119 - US BROWNFIELDS

	ALLSITES
	A14 - BARTELLS 42 - 600 1ST AVE N - SEATTLE, WA 98109 - ALLSITES...
	F58 - TEXACO DOWNSTREAM 211577 - 631 QUEEN ANNE AVE N - SEATTLE, WA 98109 - ALLSITES...
	A73 - SEATTLE CITY POWER CONTROL CENTER - 157 ROY ST - SEATTLE, WA 98109 - ALLSITES...
	F89 - RON ISAACS PROPERTY - 14 ROY ST - SEATTLE, WA 98109 - ALLSITES...
	F94 - UNOCAL 306568 -  - SEATTLE, WA  - ALLSITES...
	D128 - SEAVIEW CONDOMINIUM OWNERS ASSOC - 519 W ROY ST - SEATTLE, WA 98119 - ALLSITES...
	192   - KINNEAR APARTMENTS - 905 OLYMPIC WAY W - SEATTLE, WA 98119 - ALLSITES...
	205   - TRAMMELL CROW CO EXCHANGE BUILDING - 821 2ND AVE NO 2110 - SEATTLE, WA  - ALLSITES
	278   - BAYVIEW MANOR HOMES - 11 W ALOHA ST - SEATTLE, WA 98119 - ALLSITES...
	329   - WARD APARTMENTS - 105 WARD ST - SEATTLE, WA 98109 - ALLSITES...
	447   - QUEENVIEW APARTMENTS - 621 W GALER ST - SEATTLE, WA 98119 - ALLSITES...
	BE476 - SEATTLE PUBLIC UTILITIES WATER TANKS - 110 LEE ST TANKS ONLY - SEATTLE, WA 98109 - ALLSITES...
	BE478 - SEATTLE FIRE STATION 8 - 110 LEE ST - SEATTLE, WA 98109 - ALLSITES...
	BE507 - CHEVRON FACILITY 60096786 - 1417 QUEEN ANNE AVE N - SEATTLE, WA 98109 - ALLSITES...
	BO535 - US WEST COMMUNICATIONS W00322 4TH AVE - 1529 4TH AVE W - SEATTLE, WA 98119 - ALLSITES...
	BE536 - SEATTLE CITY LIGHT QUEEN ANNE - 1417 WARREN AVE N - SEATTLE, WA 98109 - ALLSITES...
	BO553 - QWEST CORPORATION W00322 - 1503 3RD AVE W - SEATTLE, WA 98119 - ALLSITES...
	BO554 - AT&T STTLWA05 WA0490 - 1503A 3RD AVE W - SEATTLE, WA 98119 - ALLSITES...
	A3 - KITS CAMERA 1028 - 11 MERCER ST - SEATTLE, WA 98109 - ALLSITES...
	B4 - US DOJ DEA WEST MERCER SEATTLE - 220 W MERCER STE 104 - SEATTLE, WA 98119 - ALLSITES...
	E7 - PCY CORP - 601 6TH AVE N - SEATTLE, WA 98104 - ALLSITES...
	C13 - PACIFIC RIM DIESEL INC MERCER ST - 570 MERCER ST - SEATTLE, WA 98109 - ALLSITES...
	A15 - MARQUEEN GARAGE MERCER ST - 10 MERCER ST - SEATTLE, WA 98109 - ALLSITES...
	C17 - MYLES STANDISH - 420 MERCER ST - SEATTLE, WA 98109 - ALLSITES...
	A18 - SEATTLE CENTER 5.5 BUILDING - 621 2ND AVE N - SEATTLE, WA 98109 - ALLSITES...
	A19 - WILLIAM ARNOLD - 150 MERCER - SEATTLE, WA 98109 - ALLSITES...
	C23 - SEATTLE CITY SEATTLE CTR PROP - 601-615 MERCER ST - SEATTLE, WA 98109 - ALLSITES...
	A32 - SEATTLE REPERTORY THEATRE - 155 MERCER ST - SEATTLE, WA 98109 - ALLSITES...
	A35 - QUEEN ANNE TOWER - 620 WARREN AVE N - SEATTLE, WA 98109 - ALLSITES...
	F38 - QUEEN ANNE CLEANERS - 603 QUEEN ANNE AVE N - SEATTLE, WA 98109 - ALLSITES...
	D39 - ODEN INVESTMENT CONDOS - 619 5TH AVE W - SEATTLE, WA 98119 - ALLSITES...
	C43 - TOWER RECORDS FORMER - 500 MERCER - SEATTLE, WA 98109 - ALLSITES...
	I46 - LEATHER CARE INC - 901 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	F52 - MONTEREY APARTMENTS SITE - 622 1ST AVE W & QUEEN AVE N - SEATTLE, WA 98119 - ALLSITES...
	E53 - ZIG ZAG - 620 AURORA AVE N - SEATTLE, WA 98109 - ALLSITES...
	I62 - QUEEN CITY INDUSTRIES - 945 ELLIOT AVE W - SEATTLE, WA 98119 - ALLSITES...
	I63 - GM CONSOLIDATED INVESTMENTS INC - 934 ELLIOTT AVE W - SEATTLE, WA 98026 - ALLSITES...
	H65 - TOOL TOWN - 652 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	G68 - FRANK PANTLYS AUTO REBUILD - 225 ROY ST - SEATTLE, WA 98109 - ALLSITES...
	F70 - QUEEN ANNE PROPERTIES MERCER ST - 541 QUEEN ANNE AVE N - SEATTLE, WA 98109 - ALLSITES...
	E78 - AAA WASHINGTON FLEET - 702 6TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	H84 - WESTFARM FOODS - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	H90 - SHELL STATION 121456 - 630 ELLIOTT AVENUE WEST - SEATTLE, WA 98119 - ALLSITES...
	C100 - ABC TOWING RYDER TRUCK - 707 TAYLOR - SEATTLE, WA 98109 - ALLSITES...
	A104 - HELENAS QUEEN ANNE CLEANERS - 535 WARREN AVE N - SEATTLE, WA 98109 - ALLSITES...
	C106 - WERNERS CRASH SHOP - 710 TAYLOR AV N - SEATTLE, WA 98109 - ALLSITES...
	A108 - PANDA PHOTOGRAPHIC LABS INC - 533 WARREN AVE N - SEATTLE, WA 98109 - ALLSITES...
	H110 - 614 ELLIOTT AVE W - 614 ELLIOTT AVE W - SEATTLE, WA 98004 - ALLSITES...
	J114 - ELLIOT & MERCER BUILDING - 610 ELLIOTT AVE S - SEATTLE, WA 98119 - ALLSITES...
	C115 - QUEENS CLEANERS - 716 TAYLOR AVE N - SEATTLE, WA 98109 - ALLSITES...
	J118 - UEKI AMERICA CORP ACE AUTOBODY - 602 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	F120 - AUCOTT TRUST PROPERTY - 526-530 QUEEN ANNE AVE N - SEATTLE, WA 98119 - ALLSITES...
	J121 - UEKI CORP - 600-614 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	J124 - BLACKSTOCK LUMBER - 601 ELLIOTT AVE W - SEATTLE, WA  - ALLSITES...
	C127 - PLAID PANTRY NO 309 - 720 TAYLOR AVE N - SEATTLE, WA 98109 - ALLSITES...
	F130 - UPTOWN BAKERY FORMER - 519-521 QUEEN ANNE AVE N - SEATTLE, WA 98119 - ALLSITES...
	E143 - RYAN JERRY - 708 6TH & PINE BLDG - SEATTLE, WA 98101 - ALLSITES...
	L146 - QUIK SIGN INC - 601 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	L147 - UTILITIES INC - 605 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	D148 - WTD ELLIOTT WEST DENNY CSO - 545 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	D156 - LUMBER SUPPLY & WAREHOUSE CO INC - 535 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	M157 - FILM STOP - 508 3RD AVE W - SEATTLE, WA 98119 - ALLSITES...
	M164 - WEST REPUBLICAN PLACE INC - 323 W REPUBLICAN - MERCER ISLAND, WA 98040 - ALLSITES...
	I165 - PACIFIC COAST HEMPHILL OIL UST 3007 - 1039 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	P167 - IRIS HOLDING LLC - 500 5TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	L175 - AUTO SERVICE EUROPA INC - 717 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	Q178 - BLACKSTOCK PROPERTIES LTD PART - 501 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	Q182 - TERRY ELLIOT PROPERTY - 500 ELLIOT AVE - SEATTLE, WA 98119 - ALLSITES...
	L183 - SIGNS TODAY INC - 524 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	L185 - CARL ZAPFFE INC - 513 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	O190 - WESCOR GRAPHICS CORP - 500 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	R193 - CS AUTO REBUILD INC - 807 AURORA AVE N - SEATTLE, WA 98109 - ALLSITES...
	S195 - ACCURATE SAFE LOCK CO - 815 5TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	T198 - ELLIOTT DRUM - 1038 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	S203 - BELIEU LITHOGRAPH - 825 TAYLOR AVE N - SEATTLE, WA 98109 - ALLSITES...
	R204 - KORRY ELECTRONICS SEATTLE - 801 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	Q206 - ELLIOTT TIRE CENTER GOODYEAR - 444 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	R208 - SEATTLE SCHOOL DIST 1 FACILITIES BLDG - 810 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	U212 - MARYATT INDUSTRIES - 771 VALLEY ST - SEATTLE, WA 98109 - ALLSITES...
	O214 - INTERSTATE BRANDS CORP HOSTESS - 434 AURORA AVE N - SEATTLE, WA 98109 - ALLSITES...
	U217 - MARYATT INDUSTRIES CINTAS CORP - 773 VALLEY ST - SEATTLE, WA 98109 - ALLSITES...
	L220 - SEATTLE CITY ROY STREET FACILITY - 802 ROY ST - SEATTLE, WA 98109 - ALLSITES...
	221   - IMMUNEX CORPORATION - 1201 AMGEN CT W - SEATTLE, WA 98119 - ALLSITES...
	M222 - SPRINGS PRINTING INC 3RD AVE - 425 3RD AVE W - SEATTLE, WA 98119 - ALLSITES...
	M223 - NORTH PACIFIC XRAY CO - 423 3RD AVE W - SEATTLE, WA 98119 - ALLSITES...
	L224 - WA UW 815 MERCER - 815 MERCER ST - SEATTLE, WA 98109 - ALLSITES...
	T229 - ACE TANK & EQUIPMENT 1143 ELLIOTT W - 1143 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	N234 - QUEEN ANNE AUTO BODY - 420 QUEEN ANNE N - SEATTLE, WA 98109 - ALLSITES
	M236 - WESTERN PUBLISHER SERVICE - 414 3RD AVE W - SEATTLE, WA 98119 - ALLSITES...
	N238 - USPS QUEEN ANNE - 415 1ST AVE N - SEATTLE, WA 98109 - ALLSITES...
	T242 - HOME OIL CO - 1110 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	O243 - DAY WIRELESS - 430 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	X244 - MARTIN SELIG REAL ESTATE UST 11351 - 408 1ST AVE W - SEATTLE, WA 98119 - ALLSITES...
	M245 - PACIFIC BIOMETRICS INC - 220 W HARRISON ST - SEATTLE, WA 98119 - ALLSITES...
	V247 - GILEAD SCIENCES INC - 410 W HARRISON ST 2ND FLOOR - SEATTLE, WA  - ALLSITES...
	T248 - SEATTLE LIGHTING STA - 1177 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	X250 - US DEPT OF JUSTICE DEA - 400 2ND AVE MIDFIELD HANGER COMPLE HANGER B BAYS 4 - SEATTLE, WA 98119 - ALLSITES
	P253 - SEATTLE SCHOOL DIST 1 MEMORIAL STAD - 401 5TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	O256 - HAUGE HASSAIN INC - 416 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	P257 - SEATTLE CENTER N PARKING GARAGE - 516 HARRISON ST - SEATTLE, WA 98109 - ALLSITES...
	V258 - 401 ELLIOTT BUILDING SITE - 401 ELLIOTT AVE W - SEATTLE, WA 98101 - ALLSITES...
	N261 - WA UW QUEEN ANNE - 401 QUEEN ANNE AVE N - SEATTLE, WA 98119 - ALLSITES...
	Y262 - FUN FOREST RIDE SHOP - 305 HARRISON ST RIDE SHOP - SEATTLE, WA 98109 - ALLSITES...
	Y263 - SEATTLE CENTER - 305 HARRISON ST - SEATTLE, WA 98109 - ALLSITES...
	P269 - BASIL LEE PROPERTY - 505 HARRISON ST - SEATTLE, WA 98109 - ALLSITES...
	S270 - WY EAST COLOR INC - 517 ALOHA ST - SEATTLE, WA 98109 - ALLSITES...
	U273 - DAVIDSON DISTRIBUTING - 809 8TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	T274 - BURGER KING FORMER - 1154 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	Z275 - METAL ARTS GROUP LTD - 406 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	T276 - SEATTLE PORT TERMINAL 88 - 955 ALASKAN WAY W PIER 88 - SEATTLE, WA 98119 - ALLSITES...
	R281 - NEPTUNE APARTMENTS PROPOSED - 900 DEXTER AVE N - SEATTLE, WA 98121 - ALLSITES...
	U283 - AUTO HOUND DKB ENTERPRISES INC - 835 8TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	R284 - KORRY ELECTRONICS CO TENANT - 901 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	U288 - JARVIE PAINT MFG CO - 760 ALOHA ST - SEATTLE, WA 98109 - ALLSITES...
	U290 - YELLOW CAB - 912 DEXTER AV N - SEATTLE, WA 98109 - ALLSITES...
	W291 - IVEY IMAGING LLC - 424 8TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AB295 - SEATTLE CITY SDOT BROAD ST - 900 BROAD ST - SEATTLE, WA 98109 - ALLSITES...
	AB297 - SEATTLE MOTOR SPORTS - 701 9TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AB298 - FRANK KENNEY TOYOTA VOLVO - 715 9TH AVE - SEATTLE, WA 98109 - ALLSITES...
	W301 - IVEY IMAGING LLC - 408 8TH N - SEATTLE, WA 98109 - ALLSITES...
	AB302 - MAACO AUTO PAINTING BODYWORK 9TH AVE - 739 9TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AB303 - BAYSIDE VOLVO - 753 9TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	Z304 - DISPLAY PRODUCTS - 401 8TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	U305 - TUBE ART DISPLAYS INC SEATTLE - 808 ALOHA ST - SEATTLE, WA 98109 - ALLSITES...
	V308 - COLEMAN CREOSOTING WORKS -  - SEATTLE, WA  - ALLSITES...
	319   - PIER 88 - GLAER ST & N ALASKAN WAY - SEATTLE, WA 98119 - ALLSITES...
	AE324 - SEATTLE VAGABOND INN - 325 AURORA AVE N - SEATTLE, WA 98109 - ALLSITES...
	Z326 - KING TV - 333 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	AA330 - SEATTLE CITY BROAD ST SUBSTATION - 319 6TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	X332 - ADSCO PRINTING - 315 1ST AVE W - SEATTLE, WA 98119 - ALLSITES...
	AH335 - IVEY IMAGING LLC - 427 9TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AF337 - MOUNTAINEERS MEANY SKI HUT - 300 3RD AVE - SEATTLE, WA 98119 - ALLSITES...
	AF340 - SKYLINE ELECTRIC MFG CO INC - 203 W THOMAS ST - SEATTLE, WA 98119 - ALLSITES...
	AH341 - ARI 400 BUILDING - 400 9TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AF344 - ELLIOTT BAY OFFICE PARK - 300 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	AH346 - KAUFER COMPANY - 901 HARRISON ST - SEATTLE, WA 98109 - ALLSITES...
	Z348 - WILDERMAN REFRIGERATION CO - 300 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	AB349 - FRANK KENNEY TOYOTA VOLVO WESTLAKE - 731 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AB353 - SEATTLE AUTO CENTER - 601 WESTLAKE AVE N - SEATTLE, WA  - ALLSITES
	AB359 - AUTO SERVICE COMPANY - 630 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AB360 - TOSCO 25535330857 - 600 WESTLAKE N - SEATTLE, WA 98109 - ALLSITES...
	Z371 - RUBY PRESS ALOHA GRAPHICS - 766 THOMAS ST - SEATTLE, WA 98109 - ALLSITES...
	AH373 - ANTIQUE LIQUIDATORS - 503 WESTLAKE N - SEATTLE, WA 98109 - ALLSITES...
	AL377 - FAT CITY INC SEATTLE - 777 THOMAS ST - SEATTLE, WA 98109 - ALLSITES...
	378   - SPACE NEEDLE CORP - 219 4TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AM380 - ELLIOTT AVE FORMER MGP - 1123 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	AJ381 - KENMORE AIR HARBOR INC - 950 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AL382 - KING COUNTY LIBRARY SYSTEM - 300 8TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AH383 - 428 WESTLAKE LLC - 428 WESTLAKE AVE N - SEATTLE, WA 98101 - ALLSITES...
	AH384 - ANALYTICAL RESOURCES INC 333 BLDG - 333 9TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AM385 - NORTHERN VENTURES INC - 1408 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	AH386 - WESTLAKE ELECTRONIC SUPPLY CO INC - 415 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AK388 - ROSEN PROPERTY - 960 REPUBLICAN ST - SEATTLE, WA 98109 - ALLSITES...
	AN389 - FREYMULLER ENTERPRISES INC - 1108 AURORA AVE N - SEATTLE, WA 98109 - ALLSITES...
	391   - AMERICAN METER MACHINE - 1001 WESTLAKE N - SEATTLE, WA 98109 - ALLSITES...
	AN392 - LAKESHORE INVESTMENTS - 1114 AURORA AVE N - SEATTLE, WA 98101 - ALLSITES...
	AH393 - FIRESTONE TIRE & RUBBER CO - 400 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AO394 - UNITED ELECTRIC MOTOR INC - 308 9TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AP395 - SEATTLE CITY MERCER CORRIDOR - 965 VALLEY ST - SEATTLE, WA 98109 - ALLSITES...
	AL396 - PPG INDUSTRIES INC LOC 180 - 234 DEXTER AVE - SEATTLE, WA 98109 - ALLSITES...
	AE397 - AT&T WIRELESS DEXTER - 225 AURORA AVE N - SEATTLE, WA 98109 - ALLSITES...
	AO398 - BH STORDAHL & SONS INC THOMAS - 901 THOMAS ST - SEATTLE, WA 98109 - ALLSITES...
	AJ399 - ALOHA 9TH AVE N SITES - 800-900 ALOHA & 753 9TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AQ400 - GRAPHICS WEST TYPELINE - 217 6TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AQ401 - HAUGE & HASSAIN INC - 207 6TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AK402 - IVAR S COMMISSARY - 500 TERRY AVE N - SEATTLE, WA 98109 - ALLSITES...
	AR404 - ANACOMP INC 1ST - 200 1ST AVE W STE 105 - SEATTLE, WA 98119 - ALLSITES...
	AR405 - FIRST WEST INVESTMENT PROPERTY LLC - 200 1ST AVE W ENTIRE BLDG - SEATTLE, WA 98119 - ALLSITES...
	AS406 - PACIFIC SCIENCE CENTER - 200 2ND AVE N - SEATTLE, WA 98109 - ALLSITES...
	AP407 - SEATTLE CITY PARKS NW SEAPORT - 1002 VALLEY - SEATTLE, WA 98109 - ALLSITES...
	AQ409 - DAVES AUTO ELECTRIC - 701 JOHN ST - SEATTLE, WA 98109 - ALLSITES...
	AL410 - BERNARD IMPORT BODYWORKS - 223 8TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AK411 - WASHINGTON TRADE PRESS INC - 1015 REPUBLICAN ST - SEATTLE, WA 98109 - ALLSITES...
	AO412 - BLOCK 40 EAST & WEST WESTLAKE & TERRY - 320 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AO413 - FOLEY ENTERPRISES - 318 WESTLAKE AVE N - SEATTLE, WA  - ALLSITES...
	AO414 - SEATTLE BIOMEDICAL RESEARCH INSTITUTE SE - 307 WESTLAKE AVE N STE 500 - SEATTLE, WA  - ALLSITES
	AO415 - CORPORATE EXPRESS INC - 306 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AM416 - HILTON SEAFOODS UST 11415 - 1437 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	AO417 - SEATTLE CHILDRENS HOSPITAL RESEARCH - 307 WESTLAKE AVE N STE 300 - SEATTLE, WA 98101 - ALLSITES...
	AT418 - LAKE UNION III LLC - 410 TERRY AVE N - SEATTLE, WA 98109 - ALLSITES...
	AT419 - COVANCE INC - 401 TERRY AVE N - SEATTLE, WA 98109 - ALLSITES
	AT420 - ROSETTA INPHARMATICS LLC - 401 TERRY AVE N - SEATTLE, WA 98109 - ALLSITES...
	AU421 - US NAVY RESERVE READINESS C - 845 TERRY AVE N - SEATTLE, WA 98109 - ALLSITES...
	AR422 - GENETIC SYSTEMS CORP ELLIOTT - 201 ELLIOTT AVE W 3RD FL N SIDE - SEATTLE, WA 98119 - ALLSITES
	AR424 - BAY VIEW BLDG - 129 1ST AVE W - SEATTLE, WA 98034 - ALLSITES...
	AR425 - CELL THERAPEUTICS INC - 201 ELLIOTT AVE W STE 400 - SEATTLE, WA 98119 - ALLSITES...
	AR426 - CHIRON CORPORATION - 201 ELLIOTT AVE W STE 150 - SEATTLE, WA 98119 - ALLSITES...
	AR427 - NANOSTRING TECHOLOGIES INC - 201 ELLIOTT AVE W STE 300 - SEATTLE, WA 98119 - ALLSITES
	AR428 - FRED HUTCHINSON CANCER RESEARCH - 201 ELLIOTT AVE W STE 310 - SEATTLE, WA 98119 - ALLSITES
	AR429 - BIOMEMBRANE INSTITUTE - 201 ELLIOTT AVE W STE 305 - SEATTLE, WA  - ALLSITES
	AR430 - IMMUNEX CORPORATION ELLIOTT LABS - 201 ELLIOTT AVE W STE 204 - SEATTLE, WA 98119 - ALLSITES...
	AM431 - TRAILWAYS - 1452 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	AN432 - MACAULAY AUTOMOTIVE CORP - 1207 DEXTER N - SEATTLE, WA 98109 - ALLSITES...
	AU433 - SOUTH LAKE UNION PARK PHASE I - 860 TERRY AVE - SEATTLE, WA 98109 - ALLSITES
	AU434 - SEATTLE CITY SOUTH LAKE UNION - 860 TERRY AVE N - SEATTLE, WA 98109 - ALLSITES...
	AO435 - SEATTLE CITY ROW BEHIND 222 WE - ALLEY BETWEEN 222 WESTLAKE AVE N  /  219 TERRY AVE - SEATTLE, WA 98109 - ALLSITES...
	AN436 - DEXTER LAKE UNION LLC - 1225 DEXTER AVE N - SEATTLE, WA  - ALLSITES
	AV437 - PENNZOIL PRODUCTS CO SEATTLE - 1451 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	AW438 - SHELL OIL PRODUCT US SAP 121433 - 601 BOREN AVE N - SEATTLE, WA 98109 - ALLSITES...
	AR440 - BARRAT TRANSFER & STORAGE CO - 123 QUEEN AVE N - SEATTLE, WA 98109 - ALLSITES...
	AW441 - SEATTLE CITY DEPT OF ADMIN SEATTLE - 630 BOREN AVE N - SEATTLE, WA 98109 - ALLSITES...
	AW442 - BLOCK 26 W CITY PLACE II LLC - 526 BOREN AVE N - SEATTLE, WA 98109 - ALLSITES...
	AR443 - 133 QUEEN ANNE AVE N PROPERTY - 133 QUEEN ANNE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AX444 - PRIME CYTE INC - 130 5TH AVE N - SEATTLE, WA 98109 - ALLSITES...
	AY445 - LAKE UNION AIR SERVICE INC SEATTLE - 1100 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AX446 - FISHER PLAZA KOMO TV - 100 4TH AVE N - SEATTLE, WA 98108 - ALLSITES...
	AZ448 - ASCO PROPERTY - 224 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AZ449 - GREILING PROPEPRTY - 222 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	AT450 - BIO RAD LABORATORIES SEATTLE - 1000 THOMAS ST - SEATTLE, WA 98109 - ALLSITES...
	AT451 - LOWIT LOWIT & RODDY - 414 BUREN AVE N - SEATTLE, WA 98109 - ALLSITES...
	AR452 - SABEY CORP SEATTLE - 101 ELLIOTT AVE W STE 330 - SEATTLE, WA 98119 - ALLSITES...
	AX454 - CHEVRON SERV STA 97032 - 5TH AVE  /  DENNY WAY NW CORNER - SEATTLE, WA 98109 - ALLSITES...
	BA455 - SHELL STATION 121702 - 10 DENNY WAY - SEATTLE, WA 98109 - ALLSITES...
	BB457 - UNOCAL SS NO 0355 - 159 DENNY WAY - SEATTLE, WA 98119 - ALLSITES...
	BB458 - S EPA H INC - 150 DENNY WAY - SEATTLE, WA 98109 - ALLSITES...
	AS460 - PACIFIC SCIENCE CTR FROL BLDG - 204 DENNY WAY - SEATTLE, WA 98109 - ALLSITES...
	BC461 - DEAN STRALEYS BP - 351 BROAD ST - SEATTLE, WA 98109 - ALLSITES...
	AX462 - FAT CITY INC - 508 DENNY WAY - SEATTLE, WA 98109 - ALLSITES...
	AX463 - FAMOUS PACIFIC DESSERT COMPANY - 420 DENNY WAY - SEATTLE, WA 98109 - ALLSITES...
	BD466 - DENNY WAY SHELL - 620 DENNY WAY - SEATTLE, WA 98133 - ALLSITES...
	BD467 - JAPANESE AUTO CLINIC - 600 DENNY WAY - SEATTLE, WA 98109 - ALLSITES...
	BD469 - WRIGHTS RESTAURANT FORMER - 101 AURORA AVE S - SEATTLE, WA 98109 - ALLSITES...
	AX470 - FAULKENBURY WRIGHT - 501 DENNY WAY - SEATTLE, WA 98109 - ALLSITES...
	AZ471 - 975 JOHN ST OFFICE BLDG - 975 JOHN ST - SEATTLE, WA 98109 - ALLSITES...
	AT472 - CITY PLACE IV BLOCK 34 - 331 BOREN AVE N - SEATTLE, WA 98109 - ALLSITES...
	AX474 - WESTERN PETROLEUM - 2739 4TH AVE S - SEATTLE, WA 98121 - ALLSITES...
	AZ475 - UNITED FURNITURE REFINISHERS - 219 TERRY AVE N - SEATTLE, WA 98109 - ALLSITES...
	BF479 - SEATTLE FILMWORKS MANUFACTURING MAIN - 1260 16TH AVE W - SEATTLE, WA 98119 - ALLSITES...
	AW480 - SEATTLE CITY DOT FAIRVIEW - 613 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES
	BF481 - NF CORP 16TH AVE W - 1230 16TH AVE W PIER 89 - SEATTLE, WA 98119 - ALLSITES...
	BA482 - DIAMOND PARKING INC ELLIOTT AVE - 3161 ELLIOTT AVE - SEATTLE, WA 98121 - ALLSITES...
	BD483 - 600 WALL STREET - 600 WALL ST - SEATTLE, WA 98121 - ALLSITES...
	AV484 - BURLINGTON NORTHERN RR TERMIN - 1600 W GALER TERM 88 DOOR 35 - SEATTLE, WA 98119 - ALLSITES...
	BB485 - IVARS SEAFOOD BAR - 3101 1ST AVE - SEATTLE, WA  - ALLSITES...
	AV486 - BUDGET BATTERIES INC ELLIOTT AVE - 1501 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES...
	BG487 - IMMUNEX CORPORATION HELIX - 1600 W GALER ST - SEATTLE, WA 98119 - ALLSITES...
	BG488 - UNIPAK CORP - 1600 W GALER ST DOOR 51 - SEATTLE, WA 98119 - ALLSITES...
	AX489 - EDWARDS ON 5TH BLDG - 2619 5TH AVE - SEATTLE, WA 98121 - ALLSITES...
	BH491 - NANOSTRING TECHNOLOGIES - 530 FAIRVIEW AVE N STE 2000 - SEATTLE, WA 98109 - ALLSITES...
	AZ492 - ROGERS PROPERTY SEATTLE - TERRY & JOHN ST - SEATTLE, WA 98109 - ALLSITES...
	AV493 - ADAMS NEWS CO INC - 1555 W GALER ST - SEATTLE, WA 98119 - ALLSITES...
	BH495 - COLOR SERVICE INC - 509 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES...
	BH496 - PARK LAKE HOMES II - 509 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES
	BA497 - CONSTRUCTION SITE - 65 BAY ST - SEATTLE, WA 98121 - ALLSITES...
	AV498 - IMMUNEX CORP - 1525 W GALER ST - SEATTLE, WA 98119 - ALLSITES...
	BA499 - UNITED TECHNOLOGIES OTIS ELEVATOR SETTLE - 3150 ELLIOT AVE - SEATTLE, WA 98121 - ALLSITES...
	BD500 - GROSVENOR HOUSE VINE ST - 505 VINE ST - SEATTLE, WA 98121 - ALLSITES...
	BA501 - VALCO GRAPHICS INC WESTERN AVE - 3104 WESTERN AVE - SEATTLE, WA 98121 - ALLSITES...
	AY502 - WESTLAKE BUILDING - 1219 WESTLAKE AVE PROPERTY - SEATTLE, WA 98109 - ALLSITES...
	AY503 - WESTLAKE BUILDING - 1219 WESTLAKE AVE PROPERTY - SEATTLE, WA 98109 - ALLSITES...
	BA504 - AIRBORNE EXPRESS - 3101 WESTERN AVE - SEATTLE, WA 98121 - ALLSITES...
	BH505 - MESSENGER SIGN INC - 1167 MERCER ST - SEATTLE, WA 98109 - ALLSITES...
	AZ506 - SERVICE FIRST COLLISION - 114 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES
	BC509 - KIRO INC - 2807 3RD AVE - SEATTLE, WA 98121 - ALLSITES...
	BB510 - DENDREON CORP - 3005 1ST AVE - SEATTLE, WA 98121 - ALLSITES...
	BB515 - BRISTOL MYERS SQUIBB PHARM RES INST SEA - 3005 FIRST AVE STE 200 - SEATTLE, WA 98121 - ALLSITES...
	BI516 - SCANNER GRAPHICS INC - 405 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES...
	BA517 - UNOCAL ELLIOTT AVE N OF BAY ST - 3131 ELLIOTT AVE - SEATTLE, WA 98121 - ALLSITES...
	BJ518 - FAIRVIEW WAREHOUSE 070299 - 800 820 FAIRVIEW - SEATTLE, WA 98109 - ALLSITES...
	BJ519 - MARRIOTT RESIDENCE INN LAKE UNION - 800 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES...
	BK520 - DAWN FOOD PRODUCTS - 1001 JOHN ST - SEATTLE, WA 98109 - ALLSITES...
	BG521 - LIGHTHOUSE UNIFORM CO - 1532 15TH AVE W - SEATTLE, WA 98119 - ALLSITES...
	BL522 - GM WESTLAKE BUICK DEALERSHIP - 101 WESTLAKE N - SEATTLE, WA 98109 - ALLSITES...
	BM525 - ELEPHANT CAR WASH UST 4919 - 616 BATTERY ST - SEATTLE, WA 98121 - ALLSITES...
	BM526 - PRECISION TUNE 7TH AVE SEATTLE - 2331 7TH AVE - SEATTLE, WA 98121 - ALLSITES...
	BL528 - KENNEY PROPERTY - 100 WESTLAKE - SEATTLE, WA 98109 - ALLSITES...
	BF529 - GLACIER PARK CO PIER 88 - 1461 THRU 77 ALASKAN WAY W - SEATTLE, WA 98119 - ALLSITES...
	BN530 - DANIEL BOONE PAINT CO INC SEATTLE - 1401 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES...
	BD531 - SEATTLE POST INTELLIGENCER - 521 WALL ST - SEATTLE, WA 98121 - ALLSITES...
	BL532 - WESTERN VAN LINES INC - 964 DENNY WAY - SEATTLE, WA 98109 - ALLSITES...
	BN534 - NATIONAL SIGN CORP - 1255 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	BD537 - ARCHSTONE BELLTOWN - 500 WALL STREET - SEATTLE, WA 98121 - ALLSITES...
	BD538 - GROSVENOR HOUSE - 500 WALL ST STE 100 - SEATTLE, WA 98121 - ALLSITES...
	BN539 - WEST MARINE PRODUCTS INC - 1271 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	BJ541 - CRAFTSMAN PRESS - 1155 VALLEY ST - SEATTLE, WA 98109 - ALLSITES...
	543   - THIRD AVENUE PRODUCTIONS - 2720 3RD AVE - SEATTLE, WA 98121 - ALLSITES...
	BP544 - PUGET SOUND INSTITUTE OF PATHO - 2600 4TH AVE - SEATTLE, WA 98111 - ALLSITES...
	BL545 - SEATTLE AUTO CENTER 2223 9TH - 2223 9TH AVE - SEATTLE, WA 98121 - ALLSITES...
	BQ546 - FREDERICK PONTIAC BUICK - 2300 7TH AVE - SEATTLE, WA 98121 - ALLSITES...
	BI547 - TROY LAUNDRY SEATTLE - 311 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES...
	BP548 - MARTIN SELIG PROPERTY - 2601 4TH AVE - SEATTLE, WA 98121 - ALLSITES...
	BN549 - FRANK KENNEY MAZDA - 1275 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	BQ550 - OLD BRITISH MOTORCAR - 7TH & BELL - SEATTLE, WA 98121 - ALLSITES...
	BR551 - UNOCAL SEATTLE MARKET UPLAND - BN WESTERN AV & ELLIOTT AV - SEATTLE, WA 98121 - ALLSITES...
	BI552 - MASTERCRAFT METAL FINISHING - 1175 HARRISON ST - SEATTLE, WA 98109 - ALLSITES...
	BI555 - FORDE MOTION PICTURE LABS - 306 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES...
	BR556 - GRAPHICOLOR INC - 3018 WESTERN AVE - SEATTLE, WA 98121 - ALLSITES...
	BK560 - DENNY BLDG 1000 - 1000 DENNY WAY - SEATTLE, WA 98109 - ALLSITES...
	BK561 - NEXTLINK SEATTLE SWITCH SITE - 1000 DENNY WAY STE 300 - SEATTLE, WA 98109 - ALLSITES...
	BK562 - LEVEL 3 COMMUNICATIONS INC - 1000 DENNY WAY STE 400 - SEATTLE, WA 98109 - ALLSITES...
	BS563 - SAMIS COMPANY PROPERTY -  - SEATTLE, WA  - ALLSITES...
	BL564 - BUDGET RENT A CAR OF WA & OR SEATTLE - 2205 9TH AVE - SEATTLE, WA 98121 - ALLSITES...
	BN565 - SOFTKY BROS INC - 1287 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES...
	BR566 - WA UW WESTERN AVE - 3000 WESTERN AVE - SEATTLE, WA 98121 - ALLSITES...
	BH567 - MARTIN TACKLE MFG CO - 512 MINOR AVE N - SEATTLE, WA 98109 - ALLSITES...

	CSCSL NFA
	F89 - RON ISAACS PROPERTY - 14 ROY ST - SEATTLE, WA 98109 - CSCSL NFA...
	BE507 - CHEVRON FACILITY 60096786 - 1417 QUEEN ANNE AVE N - SEATTLE, WA 98109 - CSCSL NFA...
	BO553 - QWEST CORPORATION W00322 - 1503 3RD AVE W - SEATTLE, WA 98119 - CSCSL NFA...
	C43 - TOWER RECORDS FORMER - 500 MERCER - SEATTLE, WA 98109 - CSCSL NFA...
	F120 - AUCOTT TRUST PROPERTY - 526-530 QUEEN ANNE AVE N - SEATTLE, WA 98119 - CSCSL NFA...
	J121 - UEKI CORP - 600-614 ELLIOTT AVE W - SEATTLE, WA 98119 - CSCSL NFA...
	J124 - BLACKSTOCK LUMBER - 601 ELLIOTT AVE W - SEATTLE, WA  - CSCSL NFA...
	C127 - PLAID PANTRY NO 309 - 720 TAYLOR AVE N - SEATTLE, WA 98109 - CSCSL NFA...
	D156 - LUMBER SUPPLY & WAREHOUSE CO INC - 535 ELLIOTT AVE W - SEATTLE, WA 98119 - CSCSL NFA...
	O214 - INTERSTATE BRANDS CORP HOSTESS - 434 AURORA AVE N - SEATTLE, WA 98109 - CSCSL NFA...
	T248 - SEATTLE LIGHTING STA - 1177 ELLIOTT AVE W - SEATTLE, WA 98119 - CSCSL NFA...
	V258 - 401 ELLIOTT BUILDING SITE - 401 ELLIOTT AVE W - SEATTLE, WA 98101 - CSCSL NFA...
	R281 - NEPTUNE APARTMENTS PROPOSED - 900 DEXTER AVE N - SEATTLE, WA 98121 - CSCSL NFA...
	U288 - JARVIE PAINT MFG CO - 760 ALOHA ST - SEATTLE, WA 98109 - CSCSL NFA...
	U290 - YELLOW CAB - 912 DEXTER AV N - SEATTLE, WA 98109 - CSCSL NFA...
	AF344 - ELLIOTT BAY OFFICE PARK - 300 ELLIOTT AVE W - SEATTLE, WA 98119 - CSCSL NFA...
	AH383 - 428 WESTLAKE LLC - 428 WESTLAKE AVE N - SEATTLE, WA 98101 - CSCSL NFA...
	AK388 - ROSEN PROPERTY - 960 REPUBLICAN ST - SEATTLE, WA 98109 - CSCSL NFA...
	AR424 - BAY VIEW BLDG - 129 1ST AVE W - SEATTLE, WA 98034 - CSCSL NFA...
	AU434 - SEATTLE CITY SOUTH LAKE UNION - 860 TERRY AVE N - SEATTLE, WA 98109 - CSCSL NFA...
	AR443 - 133 QUEEN ANNE AVE N PROPERTY - 133 QUEEN ANNE AVE N - SEATTLE, WA 98109 - CSCSL NFA...
	AX446 - FISHER PLAZA KOMO TV - 100 4TH AVE N - SEATTLE, WA 98108 - CSCSL NFA...
	AZ448 - ASCO PROPERTY - 224 WESTLAKE AVE N - SEATTLE, WA 98109 - CSCSL NFA...
	AX454 - CHEVRON SERV STA 97032 - 5TH AVE  /  DENNY WAY NW CORNER - SEATTLE, WA 98109 - CSCSL NFA...
	AS460 - PACIFIC SCIENCE CTR FROL BLDG - 204 DENNY WAY - SEATTLE, WA 98109 - CSCSL NFA...
	BB485 - IVARS SEAFOOD BAR - 3101 1ST AVE - SEATTLE, WA  - CSCSL NFA...
	AV493 - ADAMS NEWS CO INC - 1555 W GALER ST - SEATTLE, WA 98119 - CSCSL NFA...
	BA501 - VALCO GRAPHICS INC WESTERN AVE - 3104 WESTERN AVE - SEATTLE, WA 98121 - CSCSL NFA...
	BB510 - DENDREON CORP - 3005 1ST AVE - SEATTLE, WA 98121 - CSCSL NFA...
	BB515 - BRISTOL MYERS SQUIBB PHARM RES INST SEA - 3005 FIRST AVE STE 200 - SEATTLE, WA 98121 - CSCSL NFA...
	BD531 - SEATTLE POST INTELLIGENCER - 521 WALL ST - SEATTLE, WA 98121 - CSCSL NFA...
	BJ541 - CRAFTSMAN PRESS - 1155 VALLEY ST - SEATTLE, WA 98109 - CSCSL NFA...
	BR556 - GRAPHICOLOR INC - 3018 WESTERN AVE - SEATTLE, WA 98121 - CSCSL NFA...

	RCRA-NonGen
	A14 - BARTELLS 42 - 600 1ST AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	F89 - RON ISAACS PROPERTY - 14 ROY ST - SEATTLE, WA 98109 - RCRA-NonGen...
	F138 - UNOCAL 306568 - 700 QUEEN ANNE AVE N - SEATTLE, WA 98119 - RCRA-NonGen...
	192   - KINNEAR APARTMENTS - 905 OLYMPIC WAY W - SEATTLE, WA 98119 - RCRA-NonGen...
	329   - WARD APARTMENTS - 105 WARD ST - SEATTLE, WA 98109 - RCRA-NonGen...
	B4 - US DOJ DEA WEST MERCER SEATTLE - 220 W MERCER STE 104 - SEATTLE, WA 98119 - RCRA-NonGen...
	C13 - PACIFIC RIM DIESEL INC MERCER ST - 570 MERCER ST - SEATTLE, WA 98109 - RCRA-NonGen...
	A15 - MARQUEEN GARAGE MERCER ST - 10 MERCER ST - SEATTLE, WA 98109 - RCRA-NonGen...
	F38 - QUEEN ANNE CLEANERS - 603 QUEEN ANNE AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	I46 - LEATHER CARE INC - 901 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen...
	F52 - MONTEREY APARTMENTS SITE - 622 1ST AVE W & QUEEN AVE N - SEATTLE, WA 98119 - RCRA-NonGen...
	E53 - ZIG ZAG - 620 AURORA AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	I62 - QUEEN CITY INDUSTRIES - 945 ELLIOT AVE W - SEATTLE, WA 98119 - RCRA-NonGen...
	I63 - GM CONSOLIDATED INVESTMENTS INC - 934 ELLIOTT AVE W - SEATTLE, WA 98026 - RCRA-NonGen...
	G68 - FRANK PANTLYS AUTO REBUILD - 225 ROY ST - SEATTLE, WA 98109 - RCRA-NonGen...
	E78 - AAA WASHINGTON FLEET - 702 6TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	A108 - PANDA PHOTOGRAPHIC LABS INC - 533 WARREN AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	J118 - UEKI AMERICA CORP ACE AUTOBODY - 602 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen...
	E143 - RYAN JERRY - 708 6TH & PINE BLDG - SEATTLE, WA 98101 - RCRA-NonGen...
	M157 - FILM STOP - 508 3RD AVE W - SEATTLE, WA 98119 - RCRA-NonGen...
	L176 - AUTO SERVICE EUROPA INC - 717 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	Q178 - BLACKSTOCK PROPERTIES LTD PART - 501 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen...
	L183 - SIGNS TODAY INC - 524 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	O190 - WESCOR GRAPHICS CORP - 500 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	R193 - CS AUTO REBUILD INC - 807 AURORA AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	S195 - ACCURATE SAFE LOCK CO - 815 5TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	T199 - ELLIOTT DRUM - 1038 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen...
	R208 - SEATTLE SCHOOL DIST 1 FACILITIES BLDG - 810 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	L219 - SEATTLE CITY ROY STREET FACILITY - 802 ROY ST - SEATTLE, WA 98109 - RCRA-NonGen...
	M223 - NORTH PACIFIC XRAY CO - 423 3RD AVE W - SEATTLE, WA 98119 - RCRA-NonGen...
	T229 - ACE TANK & EQUIPMENT 1143 ELLIOTT W - 1143 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen...
	O243 - DAY WIRELESS - 430 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	X251 - US DEPT OF JUSTICE DEA - 400 SECOND AVENUE MIDFIELD HAN - SEATTLE, WA 98119 - RCRA-NonGen
	N252 - OCULON CORP - 401 QUEEN ANNE AVE N - SEATTLE, WA 98109 - RCRA-NonGen
	P253 - SEATTLE SCHOOL DIST 1 MEMORIAL STAD - 401 5TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	O256 - HAUGE HASSAIN INC - 416 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	Y265 - QUALEX AT SEATTLE CENTER - 305 HARRISON CENTER HOUSE SEAT - SEATTLE, WA 98109 - RCRA-NonGen...
	P268 - BASIL LEE PROPERTY - 505 HARRISON ST - SEATTLE, WA 98109 - RCRA-NonGen...
	Z275 - METAL ARTS GROUP LTD - 406 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	T276 - SEATTLE PORT TERMINAL 88 - 955 ALASKAN WAY W PIER 88 - SEATTLE, WA 98119 - RCRA-NonGen...
	T277 - LOUIS DREYFUSS CORP - 955 ALASKAN WAY W PIER 86 - SEATTLE, WA 98119 - RCRA-NonGen...
	U288 - JARVIE PAINT MFG CO - 760 ALOHA ST - SEATTLE, WA 98109 - RCRA-NonGen...
	U290 - YELLOW CAB - 912 DEXTER AV N - SEATTLE, WA 98109 - RCRA-NonGen...
	AB297 - SEATTLE MOTOR SPORTS - 701 9TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	AB298 - FRANK KENNEY TOYOTA VOLVO - 715 9TH AVE - SEATTLE, WA 98109 - RCRA-NonGen...
	U305 - TUBE ART DISPLAYS INC SEATTLE - 808 ALOHA ST - SEATTLE, WA 98109 - RCRA-NonGen...
	V316 - SELIG REAL ESTATE HOLDING XXV LLC - 333 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen
	AE324 - SEATTLE VAGABOND INN - 325 AURORA AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	AF340 - SKYLINE ELECTRIC MFG CO INC - 203 W THOMAS ST - SEATTLE, WA 98119 - RCRA-NonGen...
	Z348 - WILDERMAN REFRIGERATION CO - 300 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen...
	AB361 - CONOCOPHILLIPS 30857 - 600 WESTLAKE N - SEATTLE, WA 98109 - RCRA-NonGen...
	Z371 - RUBY PRESS ALOHA GRAPHICS - 766 THOMAS ST - SEATTLE, WA 98109 - RCRA-NonGen...
	AH373 - ANTIQUE LIQUIDATORS - 503 WESTLAKE N - SEATTLE, WA 98109 - RCRA-NonGen...

	FUDS
	CB607 - SEATTLE ARMY CHEM PLANT -  - SEATTLE, WA  - FUDS
	CD612 - NORTHWEST CENTER -  - SEATTLE, WA  - FUDS

	MANIFEST
	F58 - TEXACO DOWNSTREAM 211577 - 631 QUEEN ANNE AVE N - SEATTLE, WA 98109 - MANIFEST...
	D128 - SEAVIEW CONDOMINIUM OWNERS ASSOC - 519 W ROY ST - SEATTLE, WA 98119 - MANIFEST...
	F138 - UNOCAL 306568 - 700 QUEEN ANNE AVE N - SEATTLE, WA 98119 - MANIFEST...
	278   - BAYVIEW MANOR HOMES - 11 W ALOHA ST - SEATTLE, WA 98119 - MANIFEST...
	A3 - KITS CAMERA 1028 - 11 MERCER ST - SEATTLE, WA 98109 - MANIFEST...
	I46 - LEATHER CARE INC - 901 ELLIOTT AVE W - SEATTLE, WA 98119 - MANIFEST...
	H84 - WESTFARM FOODS - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - MANIFEST...
	H90 - SHELL STATION 121456 - 630 ELLIOTT AVENUE WEST - SEATTLE, WA 98119 - MANIFEST...
	A104 - HELENAS QUEEN ANNE CLEANERS - 535 WARREN AVE N - SEATTLE, WA 98109 - MANIFEST...
	P167 - IRIS HOLDING LLC - 500 5TH AVE N - SEATTLE, WA 98109 - MANIFEST...
	R204 - KORRY ELECTRONICS SEATTLE - 801 DEXTER AVE N - SEATTLE, WA 98109 - MANIFEST...
	O214 - INTERSTATE BRANDS CORP HOSTESS - 434 AURORA AVE N - SEATTLE, WA 98109 - MANIFEST...
	221   - IMMUNEX CORPORATION - 1201 AMGEN CT W - SEATTLE, WA 98119 - MANIFEST...
	L224 - WA UW 815 MERCER - 815 MERCER ST - SEATTLE, WA 98109 - MANIFEST...
	V247 - GILEAD SCIENCES INC - 410 W HARRISON ST 2ND FLOOR - SEATTLE, WA  - MANIFEST...
	X249 - US DEPT OF JUSTICE DEA - 400 SECOND AVENUE MIDFIELD HANGER COMPLE - SEATTLE, WA 98119 - MANIFEST
	N261 - WA UW QUEEN ANNE - 401 QUEEN ANNE AVE N - SEATTLE, WA 98119 - MANIFEST...
	Y263 - SEATTLE CENTER - 305 HARRISON ST - SEATTLE, WA 98109 - MANIFEST...
	T276 - SEATTLE PORT TERMINAL 88 - 955 ALASKAN WAY W PIER 88 - SEATTLE, WA 98119 - MANIFEST...
	W291 - IVEY IMAGING LLC - 424 8TH AVE N - SEATTLE, WA 98109 - MANIFEST...
	AB295 - SEATTLE CITY SDOT BROAD ST - 900 BROAD ST - SEATTLE, WA 98109 - MANIFEST...
	W301 - IVEY IMAGING LLC - 408 8TH N - SEATTLE, WA 98109 - MANIFEST...
	V315 - SELIG REAL ESTATE HOLDING XXV LLC - 333 ELLIOTT AVE W - SEATTLE, WA 98119 - MANIFEST...
	AH335 - IVEY IMAGING LLC - 427 9TH AVE N - SEATTLE, WA 98109 - MANIFEST...
	AB361 - CONOCOPHILLIPS 30857 - 600 WESTLAKE N - SEATTLE, WA 98109 - MANIFEST...

	Inactive Drycleaners
	F89 - RON ISAACS PROPERTY - 14 ROY ST - SEATTLE, WA 98109 - Inactive Drycleaners...
	F38 - QUEEN ANNE CLEANERS - 603 QUEEN ANNE AVE N - SEATTLE, WA 98109 - Inactive Drycleaners...
	I46 - LEATHER CARE INC - 901 ELLIOTT AVE W - SEATTLE, WA 98119 - Inactive Drycleaners...
	A104 - HELENAS QUEEN ANNE CLEANERS - 535 WARREN AVE N - SEATTLE, WA 98109 - Inactive Drycleaners...
	C115 - QUEENS CLEANERS - 716 TAYLOR AVE N - SEATTLE, WA 98109 - Inactive Drycleaners...
	U212 - MARYATT INDUSTRIES - 771 VALLEY ST - SEATTLE, WA 98109 - Inactive Drycleaners...
	U218 - MARYATT INDUSTRIES CINTAS CORP - 773 VALLEY ST - SEATTLE, WA 98109 - Inactive Drycleaners

	Manufactured Gas Plants
	L227 - WASHINGTON NATURAL GAS - 815 MERCER ST - SEATTLE, WA 98109 - Manufactured Gas Plants
	AM379 - SEATTLE LIGHTING CO - 1123 ELLIOT AVE W - SEATTLE, WA 98119 - Manufactured Gas Plants

	EDR Historical Auto Stations
	F57 - UPTOWN TEXACO SERVICE - 631 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	F60 - MCCARTY S TEXACO SERVICE - 631 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	F81 - COUNTER BALANCE UNION - 700 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	F96 - RUSSELL S TEXACO SERVICE - QUEEN ANNE AVE & ROY - SEATTLE, WA  - EDR Historical Auto Stations
	F139 - EARLING AUTO REPAIR - 14 W ROY - SEATTLE, WA  - EDR Historical Auto Stations
	155   - SPARROWS E R - 509 W ROY - SEATTLE, WA  - EDR Historical Auto Stations
	K171 - MARKWELL BERT - 725 1ST AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	K207 - MC CARTY S TEXACO STATION - 831 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AD310 - WAGNER JOHN P - 1220 7TH AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AD368 - HARTMAN E E - 1314 7TH AVE - SEATTLE, WA  - EDR Historical Auto Stations
	F9 - MERCER STREET MOBIL - 16 W MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	A11 - HALLMAN BROS CHEVRON SERVICE - 600 WARREN AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	A16 - ROSE LEO - 25 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	A20 - ARNOLD S TEXACO - 150 MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	A21 - MARQUEEN GARAGE - 10 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	B22 - FRED S UNION SERVICE - 214 W MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	C27 - PACIFIC RIM DIESEL INC - 570 MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	C29 - AUDITORIUM GARAGE - 420 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	A30 - MARQUEEN GARAGE - 10 MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	B31 - A AND A UNION SERVICE - 214 W MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	C33 - AUDITORIUM GARAGE - 420 MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	G34 - MERCER STREET GARAGE - 215 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	H37 - MAC LEAN WM H - 623 W MERCER PL - SEATTLE, WA  - EDR Historical Auto Stations
	A41 - MLINSON MAGNUS A - 10 W MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	F42 - SBONA SALE SERVICE - 16 W MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	E51 - CAMPBELL GENE - 708 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	H61 - PECK WOOD AND COAL CO INC - 717 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	H64 - PICKETT S LES AUTOMOTIVE SERVICE - 664 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	F66 - DALE AND JIM S FLYING A SERVICE - 541 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	E67 - SEATTLE TRANSMISSION CO - 701 N 6TH AVE - SEATTLE, WA  - EDR Historical Auto Stations
	G69 - PANTLEY FRANK AUTO REBUILD INC - 225 ROY ST - SEATTLE, WA  - EDR Historical Auto Stations
	C74 - RAY S SERVICE - 556 ROY - SEATTLE, WA  - EDR Historical Auto Stations
	E79 - SEATTLE TRANSMISSION CO - 703 6TH AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	H91 - SIXTY MINUTE TUNE - 630 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	A95 - KNECHTEL REUBEN T - 537 1ST AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	C98 - CHRIS CHEVRON STATION - 707 TAYLOR AVE - SEATTLE, WA  - EDR Historical Auto Stations
	C99 - CHRIS S CHEVRON STATION - 707 TAYLOR - SEATTLE, WA  - EDR Historical Auto Stations
	C102 - JIM S CRASH SHOP INC - 706 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	C103 - SAINT LUISE CHRIS CHEVRON SERVICE - 707 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	C107 - WERNER S CRASH SHOP INC - 710 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	H109 - PCRKINS SUPER SERVICE - 600 ELLIOTT AVE - SEATTLE, WA  - EDR Historical Auto Stations
	H112 - TAYLOR BRAKE INC - 612 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	J117 - TAYLOR BRAKE SERVICE - 602 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	J123 - ACE AUTO BODY - 600 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	L149 - INTERNATIONAL AUTO SERV - 617 DEXTER AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	L150 - ROGGE OTTO - 610 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L151 - FESS OIL BURNER CO - 621 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L152 - YOUNG JACK W - 607 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L153 - JIM S AUTO ELECTRIC AND SHELL SERVICE - 650 DEXTER - SEATTLE, WA  - EDR Historical Auto Stations
	L154 - HARDER S SHELL SERVICE - 650 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L162 - TEXACO SERVICE STATION - 537 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	O166 - MINIT WASH INC - 514 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	O170 - JOHNSON A H SERVICE STATION - 501 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L174 - COMPLETE AUTOMOTIVE - 717 DEXTER AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	L177 - COMPLETE AUTOMOTIVE - 717 N DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L179 - MC MAHAN THOS A - 527 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	Q180 - SKI S ENCO SERVICE - 500 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	L181 - MCDOUGALL GAS STATION - 722 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	I184 - SMITH COVE SERVICE STATION - 1049 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	L187 - GABULSON WM - 515 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	O188 - FOSTER S SERVICE CORP - 509 DEXTER AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	O189 - MC CAULEY CUTTING CO INC - 509 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	R194 - ALOHA SHELL SERVICE - 821 AURORA AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	R197 - ALOHA SHELL SERVICE - 821 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	S200 - WRANKER VICTOR J - 825 TAYLOR AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L201 - ED S AUTO ELECTRIC - 777 BROAD - SEATTLE, WA  - EDR Historical Auto Stations
	S202 - SKIP S NIGHT HOOK TOWING - 825 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	R209 - OLLIE S REPAIR AND SERVICE - 825 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	V215 - MACKENZIE AUTO REBUILD - 426 4TH AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	T230 - TARBOX S RALPHL SERVICE - 1104 ELLIOTT AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	N233 - QUEEN ANNE AUTO BODY - 420 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	N235 - REYNOLDS GENE H - 420 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	T237 - TARBOX RALPH SERVICE - 1104 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	V241 - BAY VIEW SERVICE STATION - 412 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	N254 - MUELLER S SERVICE - 402 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	N255 - PARKER JAS E - 403 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	S279 - C AND E AUTO REPAIR - 910 5TH AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	T280 - GAS CITY SERVE YOURSELF - 1170 ELLIOTT AVE - SEATTLE, WA  - EDR Historical Auto Stations
	T282 - LOWE S AUTOMOTIVE SERVICE - 1170 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	AA285 - SARVER VAN G - 567 BROAD AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AA286 - SARVER VAN G SUPER SERVICE - 567 BROAD - SEATTLE, WA  - EDR Historical Auto Stations
	AB300 - LAKE UNION GARAGE INC - 737 9TH AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	U306 - ERK AND NELSON - 810 ALOHA - SEATTLE, WA  - EDR Historical Auto Stations
	AE320 - LARGENT AND MOORMAN - 329 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AA328 - SKIP S CARTER SERVICE - 521 BROAD - SEATTLE, WA  - EDR Historical Auto Stations
	AG331 - SAL S CHEVRON - 318 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	AG334 - STANDARD STATIONS INC - 316 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	AE338 - BIANCHI MARIO A - 300 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AI345 - DIAMOND PARKING LOT - 500 BROAD ST - SEATTLE, WA  - EDR Historical Auto Stations
	AB347 - WEHR LIGHTNING SERVICE AV N - WESTLAKE AVE & ROY - SEATTLE, WA  - EDR Historical Auto Stations
	AB351 - MCKAY S SHELL SERVICE - 619 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AB352 - WEHR CONRAD J - 629 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AJ354 - MARTIN REUBEN A JR - 901 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AI355 - CABEEN S JIM SERVICE - 500 BROAD - SEATTLE, WA  - EDR Historical Auto Stations
	AJ357 - JOHNSON S SERVICE STATION - 901 N WESTLAKE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AB363 - VAN S WESTLAKE UNION - 600 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AJ366 - HI FLEX PRODUCTS CO - 909 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AK370 - IANSEN PETER - 526 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AH374 - TFANSMISSION EXCHANGE SERVICE - 503 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AK375 - PACIFIC COAST AUTO REBUILD INC - 508 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AK376 - CHURCH ELMER A - 504 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations

	EDR Historical Cleaners
	F48 - UPTOWN LAUNDRY - 621 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	F49 - UPTOWN LAUNDRY - 623 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F50 - UPTOWN LAUNDRY - 623 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	F54 - ACE DYE WORKS 1041/2 CHERRY ACME CLEANERS - 629 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	F87 - PARAMOUNT CLEANERS INC - 14 ROY ST - SEATTLE, WA  - EDR Historical Cleaners
	F97 - PARAMOUNT CLEANERS INC - 14 ROY - SEATTLE, WA  - EDR Historical Cleaners
	F134 - CLYDE CLEANERS - 2 W ROY - SEATTLE, WA  - EDR Historical Cleaners
	F140 - UNIVERSAL CLEANERS - 2 W ROY ST - SEATTLE, WA  - EDR Historical Cleaners
	K141 - WEST BOY STREET LAUNDRY CHINESE - 104 W ROY - SEATTLE, WA  - EDR Historical Cleaners
	K142 - FASHION LINEN AND TOWEL SUPPLY - 112 W ROY - SEATTLE, WA  - EDR Historical Cleaners
	AD356 - WO YEE - 1304 7TH AVE - SEATTLE, WA  - EDR Historical Cleaners
	AD367 - DENVER CLEANERS - 1306 7TH AVE - SEATTLE, WA  - EDR Historical Cleaners
	AD372 - SEATTLE WARDROBE CLEANERS - 1324 7TH AVE - SEATTLE, WA  - EDR Historical Cleaners
	C5 - WING KEE HAND LAUNDRY - 507 MERCER - SEATTLE, WA  - EDR Historical Cleaners
	C8 - SULLIVAN F A - 500 MERCER - SEATTLE, WA  - EDR Historical Cleaners
	D10 - MERCER CLEANERS - 405 W MERCER ST - SEATTLE, WA  - EDR Historical Cleaners
	B12 - SPIC N SPAN CLEANERS - 127 W MERCER ST - SEATTLE, WA  - EDR Historical Cleaners
	F25 - ACME CLEANERS - 8 W MERCER - SEATTLE, WA  - EDR Historical Cleaners
	C28 - AUDITORIUM DYE WORKS - 603 5TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	D40 - QUEEN ANN CLEANERS - 405 W MERCER - SEATTLE, WA  - EDR Historical Cleaners
	E45 - SANITARY OLYMPIC LAUNDRY - 700 MERCER - SEATTLE, WA  - EDR Historical Cleaners
	I47 - LEATHER CARE INC - 901 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Cleaners
	F71 - CORRY S FINE DRY CLEANING - 541 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Cleaners
	G72 - MORELAND AND TESCH - 225 ROY - SEATTLE, WA  - EDR Historical Cleaners
	G75 - MORELAND S INC - 221 ROY - SEATTLE, WA  - EDR Historical Cleaners
	C76 - INDEPENDENT LAUNDRY CO - 551 ROY - SEATTLE, WA  - EDR Historical Cleaners
	F80 - PRIM CLEANERS - 538 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Cleaners
	A101 - HELENA S QUEEN ANNE CLEANERS - 537 WARREN AVE N - SEATTLE, WA  - EDR Historical Cleaners
	A105 - HELENA S QUEEN ANNE CLEANERS - 535 WARREN AVE N - SEATTLE, WA  - EDR Historical Cleaners
	A111 - CLARK S LAUNDERETTE - 530 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	C116 - QUEENS CLEANERS - 716 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Cleaners
	C119 - QUEENS CLEANERS - 718 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F131 - QUEEN ANNE CLEANERS - 519 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	F132 - QUEEN ANNE CLEANERS AND DYERS - 519 QUEEN ANNE DR - SEATTLE, WA  - EDR Historical Cleaners
	A133 - SPEED QUEEN COIN OPERATED LAUNDRY - 520 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	A137 - COIL WASH EQUIPMENT CORP - 518 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	C144 - CORBELLA LAUNDRY - 517 5TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F145 - SPOKANE CHARLIE S HAND LAUNDRY - 515 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	L158 - MUTUAL LAUNDRY CO - 714 BROAD - SEATTLE, WA  - EDR Historical Cleaners
	N159 - DIME A-MATIC LAUNDRIES INC - 500 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F160 - DIME A-MATIC LAUNDRIES INC - 500 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	I161 - BANNER CLEANERS - 1041 ELIOTT AVE W - SEATTLE, WA  - EDR Historical Cleaners
	I172 - BANNER CLEANERS - 1041 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Cleaners
	L186 - WOLFE AND CO - 513 DEXTER AVE N - SEATTLE, WA  - EDR Historical Cleaners
	L191 - AMERICAN LINEN SUTPPLY CO - 770 ROY - SEATTLE, WA  - EDR Historical Cleaners
	S196 - MC CRAE DAVID C - 815 5TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	L213 - MARYATT ELECTRIC LAUNDRY AV N AND - 8TH AVE & ROY - SEATTLE, WA  - EDR Historical Cleaners
	V216 - HENLEY DISTRIBUTING CO - 426 4TH AVE W - SEATTLE, WA  - EDR Historical Cleaners
	N228 - QUEEN ANNE LAUNDERETTE - 425 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	W231 - CARPET MASTERS - 513 8TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	S271 - ALOHA CLEANERS - 500 ALOHA - SEATTLE, WA  - EDR Historical Cleaners
	S272 - ALOHLA CLEANERS - 553 ALOHA - SEATTLE, WA  - EDR Historical Cleaners
	U287 - VOGUE FRENCH DRY CLEANERS - 760 ALOHA - SEATTLE, WA  - EDR Historical Cleaners
	AB292 - CENTRAL WET WASH INC - 624 9TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	V294 - NORTH PACIFIC COMMERCIAL EQUIPMENT INC - 351 ELLIOTT AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AB299 - CENTRAL FAMILY LAUNDRY - 905 ROY - SEATTLE, WA  - EDR Historical Cleaners
	AC309 - LA FRANCE CLEANERS - 338 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AC311 - LA MAR CLEANERS - 335 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	Y312 - HARRISON DRY CLEANERS - 332 5TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AC313 - LARSEN ALF F - 333 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AC318 - LARSEN ALF F - 331 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AC321 - LARSEN ALF F - 327 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AE322 - AURORA LAUNDERERS AND CLEANERS INC - 329 AURORA - SEATTLE, WA  - EDR Historical Cleaners
	AF325 - A L D INC - 318 2ND AVE W - SEATTLE, WA  - EDR Historical Cleaners
	AF333 - ALD INC - 312 2ND AVE W - SEATTLE, WA  - EDR Historical Cleaners
	AF336 - BAY VIEW LAUNDRY - 307 3D AVE W - SEATTLE, WA  - EDR Historical Cleaners
	AF339 - BAY VIEW LAUNDRY - 302 W THOMAS - SEATTLE, WA  - EDR Historical Cleaners



	Overview Map
	Detail Map
	Map Findings
	TP - A1 - MERCER COORIDOR IMPROVEMENTS PROJ - MERCER ST DEXTER AVE FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES
	TP - A2 - MERCER COORIDOR IMPROVEMENTS PROJ - MERCER ST;DEXTER AVE-FAIRVIEW AVE N - SEATTLE, WA 98109 - NPDES
	A3 - KITS CAMERA 1028 - 11 MERCER ST - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST
	B4 - US DOJ DEA WEST MERCER SEATTLE - 220 W MERCER STE 104 - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	C5 - WING KEE HAND LAUNDRY - 507 MERCER - SEATTLE, WA  - EDR Historical Cleaners
	D6 - CITY OF SEATTLE - METRO BUS BARN - W. MERCER ST.  /  5TH AVE. - SEATTLE, WA 98119 - ICR
	E7 - PCY CORP - 601 6TH AVE N - SEATTLE, WA 98104 - ALLSITES, LUST, UST
	C8 - SULLIVAN F A - 500 MERCER - SEATTLE, WA  - EDR Historical Cleaners
	F9 - MERCER STREET MOBIL - 16 W MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	D10 - MERCER CLEANERS - 405 W MERCER ST - SEATTLE, WA  - EDR Historical Cleaners
	A11 - HALLMAN BROS CHEVRON SERVICE - 600 WARREN AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	B12 - SPIC N SPAN CLEANERS - 127 W MERCER ST - SEATTLE, WA  - EDR Historical Cleaners
	C13 - PACIFIC RIM DIESEL INC MERCER ST - 570 MERCER ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	A14 - BARTELLS 42 - 600 1ST AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	A15 - MARQUEEN GARAGE MERCER ST - 10 MERCER ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	A16 - ROSE LEO - 25 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	C17 - MYLES STANDISH - 420 MERCER ST - SEATTLE, WA 98109 - ALLSITES, LUST, UST
	A18 - SEATTLE CENTER 5.5 BUILDING - 621 2ND AVE N - SEATTLE, WA 98109 - RCRA-SQG, ALLSITES
	A19 - WILLIAM ARNOLD - 150 MERCER - SEATTLE, WA 98109 - ALLSITES, LUST, UST
	A20 - ARNOLD S TEXACO - 150 MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	A21 - MARQUEEN GARAGE - 10 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	B22 - FRED S UNION SERVICE - 214 W MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	C23 - SEATTLE CITY SEATTLE CTR PROP - 601-615 MERCER ST - SEATTLE, WA 98109 - CSCSL, ALLSITES
	A24 - TEXACO PRO INVESTMENTS - 150 MERCER ST. - SEATTLE, WA 98109 - ICR
	F25 - ACME CLEANERS - 8 W MERCER - SEATTLE, WA  - EDR Historical Cleaners
	D26 - ODEN INVESTMENT CONDOS - 619 5TH AVE W - SEATTLE, WA 98119 - LUST
	C27 - PACIFIC RIM DIESEL INC - 570 MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	C28 - AUDITORIUM DYE WORKS - 603 5TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	C29 - AUDITORIUM GARAGE - 420 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	A30 - MARQUEEN GARAGE - 10 MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	B31 - A AND A UNION SERVICE - 214 W MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	A32 - SEATTLE REPERTORY THEATRE - 155 MERCER ST - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES
	C33 - AUDITORIUM GARAGE - 420 MERCER ST - SEATTLE, WA  - EDR Historical Auto Stations
	G34 - MERCER STREET GARAGE - 215 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	A35 - QUEEN ANNE TOWER - 620 WARREN AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	C36 - CITY OF SEATTLE-MERCER STREET - 5TH AVE. N.  /  MERCER ST. - SEATTLE, WA 98109 - ICR
	H37 - MAC LEAN WM H - 623 W MERCER PL - SEATTLE, WA  - EDR Historical Auto Stations
	F38 - QUEEN ANNE CLEANERS - 603 QUEEN ANNE AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, Inactive Drycleaners
	D39 - ODEN INVESTMENT CONDOS - 619 5TH AVE W - SEATTLE, WA 98119 - ALLSITES, UST
	D40 - QUEEN ANN CLEANERS - 405 W MERCER - SEATTLE, WA  - EDR Historical Cleaners
	A41 - MLINSON MAGNUS A - 10 W MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	F42 - SBONA SALE SERVICE - 16 W MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	C43 - TOWER RECORDS FORMER - 500 MERCER - SEATTLE, WA 98109 - FINDS, ALLSITES, CSCSL NFA, VCP
	C44 - STANDISH PROPERTY - 420 MERCER ST. - SEATTLE, WA 98109 - ICR
	E45 - SANITARY OLYMPIC LAUNDRY - 700 MERCER - SEATTLE, WA  - EDR Historical Cleaners
	I46 - LEATHER CARE INC - 901 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, CSCSL, ALLSITES, MANIFEST, VCP,...
	I47 - LEATHER CARE INC - 901 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Cleaners
	F48 - UPTOWN LAUNDRY - 621 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	F49 - UPTOWN LAUNDRY - 623 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F50 - UPTOWN LAUNDRY - 623 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	E51 - CAMPBELL GENE - 708 MERCER - SEATTLE, WA  - EDR Historical Auto Stations
	F52 - MONTEREY APARTMENTS SITE - 622 1ST AVE W & QUEEN AVE N - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, CSCSL, ALLSITES, HSL
	E53 - ZIG ZAG - 620 AURORA AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	F54 - ACE DYE WORKS 1041/2 CHERRY ACME CLEANERS - 629 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	F55 - TEXACO #211577 - 631 QUEEN ANNE AVE. N. - SEATTLE, WA 98109 - ICR
	F56 - YOUNG H YOO - 631 QUEEN ANNE AVE NORTH - SEATTLE, WA 98109 - LUST
	F57 - UPTOWN TEXACO SERVICE - 631 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	F58 - TEXACO DOWNSTREAM 211577 - 631 QUEEN ANNE AVE N - SEATTLE, WA 98109 - RCRA-LQG, FINDS, CSCSL, ALLSITES, MANIFEST, VCP
	F59 - TEXACO DOWNSTREAM 211577 - 631 QUEEN ANNE AVE N - SEATTLE, WA 98109 - UST
	F60 - MCCARTY S TEXACO SERVICE - 631 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	H61 - PECK WOOD AND COAL CO INC - 717 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	I62 - QUEEN CITY INDUSTRIES - 945 ELLIOT AVE W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	I63 - GM CONSOLIDATED INVESTMENTS INC - 934 ELLIOTT AVE W - SEATTLE, WA 98026 - RCRA-NonGen, FINDS, ALLSITES
	H64 - PICKETT S LES AUTOMOTIVE SERVICE - 664 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	H65 - TOOL TOWN - 652 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, LUST, UST, ICR
	F66 - DALE AND JIM S FLYING A SERVICE - 541 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	E67 - SEATTLE TRANSMISSION CO - 701 N 6TH AVE - SEATTLE, WA  - EDR Historical Auto Stations
	G68 - FRANK PANTLYS AUTO REBUILD - 225 ROY ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	G69 - PANTLEY FRANK AUTO REBUILD INC - 225 ROY ST - SEATTLE, WA  - EDR Historical Auto Stations
	F70 - QUEEN ANNE PROPERTIES MERCER ST - 541 QUEEN ANNE AVE N - SEATTLE, WA 98109 - FINDS, CSCSL, HSL, ALLSITES, UST
	F71 - CORRY S FINE DRY CLEANING - 541 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Cleaners
	G72 - MORELAND AND TESCH - 225 ROY - SEATTLE, WA  - EDR Historical Cleaners
	A73 - SEATTLE CITY POWER CONTROL CENTER - 157 ROY ST - SEATTLE, WA 98109 - FINDS, ALLSITES, UST
	C74 - RAY S SERVICE - 556 ROY - SEATTLE, WA  - EDR Historical Auto Stations
	G75 - MORELAND S INC - 221 ROY - SEATTLE, WA  - EDR Historical Cleaners
	C76 - INDEPENDENT LAUNDRY CO - 551 ROY - SEATTLE, WA  - EDR Historical Cleaners
	A77 - POWER CONTROL CENTER - 157 ROY - SEATTLE, WA 98109 - LUST, ICR
	E78 - AAA WASHINGTON FLEET - 702 6TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	E79 - SEATTLE TRANSMISSION CO - 703 6TH AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	F80 - PRIM CLEANERS - 538 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F81 - COUNTER BALANCE UNION - 700 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	F82 - UNOCAL #0255 - 700 QUEEN ANNE AVE. N. - SEATTLE, WA 98109 - ICR
	F83 - UNOCAL 306568 - 700 QUEEN ANNE AVE N - SEATTLE, WA 98119 - LUST, UST
	H84 - WESTFARM FOODS - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-LQG, CSCSL, ALLSITES, MANIFEST, VCP
	H85 - ELLIOTT HOLDING COMPANY LLC - 635 ELLIOTT AVE W - SEATTLE, WA 98119 - LUST, UST, ICR
	F86 - RON ISAACS PROPERTY - 14 ROY ST - SEATTLE, WA 98109 - UST
	F87 - PARAMOUNT CLEANERS INC - 14 ROY ST - SEATTLE, WA  - EDR Historical Cleaners
	F88 - MOTION FINANCIAL PROPERTY MG'T/ORESTES RESTAURANT - 14 ROY ST. - SEATTLE, WA 98109 - ICR
	F89 - RON ISAACS PROPERTY - 14 ROY ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, CSCSL NFA, VCP, Inactive Drycleaners
	H90 - SHELL STATION 121456 - 630 ELLIOTT AVENUE WEST - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, CSCSL, ALLSITES, MANIFEST, VCP
	H91 - SIXTY MINUTE TUNE - 630 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	H92 - TEXACO #63076 0400 - 630 ELLIOTT AVE. W. - SEATTLE, WA 98199 - ICR
	H93 - SHELL STATION 121456 - 630 ELLIOTT AVE W - SEATTLE, WA 98119 - LUST, UST
	F94 - UNOCAL 306568 -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	A95 - KNECHTEL REUBEN T - 537 1ST AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	F96 - RUSSELL S TEXACO SERVICE - QUEEN ANNE AVE & ROY - SEATTLE, WA  - EDR Historical Auto Stations
	F97 - PARAMOUNT CLEANERS INC - 14 ROY - SEATTLE, WA  - EDR Historical Cleaners
	C98 - CHRIS CHEVRON STATION - 707 TAYLOR AVE - SEATTLE, WA  - EDR Historical Auto Stations
	C99 - CHRIS S CHEVRON STATION - 707 TAYLOR - SEATTLE, WA  - EDR Historical Auto Stations
	C100 - ABC TOWING RYDER TRUCK - 707 TAYLOR - SEATTLE, WA 98109 - ALLSITES, LUST, UST
	A101 - HELENA S QUEEN ANNE CLEANERS - 537 WARREN AVE N - SEATTLE, WA  - EDR Historical Cleaners
	C102 - JIM S CRASH SHOP INC - 706 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	C103 - SAINT LUISE CHRIS CHEVRON SERVICE - 707 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	A104 - HELENAS QUEEN ANNE CLEANERS - 535 WARREN AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST, Inactive...
	A105 - HELENA S QUEEN ANNE CLEANERS - 535 WARREN AVE N - SEATTLE, WA  - EDR Historical Cleaners
	C106 - WERNERS CRASH SHOP - 710 TAYLOR AV N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES
	C107 - WERNER S CRASH SHOP INC - 710 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	A108 - PANDA PHOTOGRAPHIC LABS INC - 533 WARREN AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	H109 - PCRKINS SUPER SERVICE - 600 ELLIOTT AVE - SEATTLE, WA  - EDR Historical Auto Stations
	H110 - 614 ELLIOTT AVE W - 614 ELLIOTT AVE W - SEATTLE, WA 98004 - RCRA-CESQG, FINDS, ALLSITES
	A111 - CLARK S LAUNDERETTE - 530 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	H112 - TAYLOR BRAKE INC - 612 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	F113 - WILLIS APARTMENTS - 720 QUEEN ANNE AVE. N. - SEATTLE, WA 98109 - ICR
	J114 - ELLIOT & MERCER BUILDING - 610 ELLIOTT AVE S - SEATTLE, WA 98119 - ALLSITES, UST
	C115 - QUEENS CLEANERS - 716 TAYLOR AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, Inactive Drycleaners
	C116 - QUEENS CLEANERS - 716 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Cleaners
	J117 - TAYLOR BRAKE SERVICE - 602 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	J118 - UEKI AMERICA CORP ACE AUTOBODY - 602 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES, UST
	C119 - QUEENS CLEANERS - 718 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F120 - AUCOTT TRUST PROPERTY - 526-530 QUEEN ANNE AVE N - SEATTLE, WA 98119 - ALLSITES, CSCSL NFA
	J121 - UEKI CORP - 600-614 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, CSCSL NFA, VCP
	J122 - UEKI CORP - 600-614 ELLIOTT AVE W - SEATTLE, WA 98119 - UST, ICR
	J123 - ACE AUTO BODY - 600 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	J124 - BLACKSTOCK LUMBER - 601 ELLIOTT AVE W - SEATTLE, WA  - ALLSITES, CSCSL NFA, INST CONTROL
	C125 - PLAID PANTRY NO 309 - 720 TAYLOR AVE N - SEATTLE, WA 98109 - LUST, UST
	C126 - PLAID PANTRY #309 - 720 TAYLOR AVE. N. - SEATTLE, WA 98109 - ICR
	C127 - PLAID PANTRY NO 309 - 720 TAYLOR AVE N - SEATTLE, WA 98109 - ALLSITES, CSCSL NFA, VCP
	D128 - SEAVIEW CONDOMINIUM OWNERS ASSOC - 519 W ROY ST - SEATTLE, WA 98119 - FINDS, ALLSITES, MANIFEST
	D129 - SEAVIEW CONDOMINIUM OWNERS ASSOC - 519 W ROY ST - SEATTLE, WA 98119 - RCRA-LQG
	F130 - UPTOWN BAKERY FORMER - 519-521 QUEEN ANNE AVE N - SEATTLE, WA 98119 - FINDS, CSCSL, HSL, ALLSITES, VCP
	F131 - QUEEN ANNE CLEANERS - 519 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	F132 - QUEEN ANNE CLEANERS AND DYERS - 519 QUEEN ANNE DR - SEATTLE, WA  - EDR Historical Cleaners
	A133 - SPEED QUEEN COIN OPERATED LAUNDRY - 520 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F134 - CLYDE CLEANERS - 2 W ROY - SEATTLE, WA  - EDR Historical Cleaners
	C135 - MERCER OPERATING BASE - 520 5TH AVE N - SEATTLE, WA 98109 - LUST
	C136 - SEATTLE CITY SEATTLE CENTER - 520 5TH AVE. N. - SEATTLE, WA 98109 - ICR
	A137 - COIL WASH EQUIPMENT CORP - 518 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F138 - UNOCAL 306568 - 700 QUEEN ANNE AVE N - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, MANIFEST
	F139 - EARLING AUTO REPAIR - 14 W ROY - SEATTLE, WA  - EDR Historical Auto Stations
	F140 - UNIVERSAL CLEANERS - 2 W ROY ST - SEATTLE, WA  - EDR Historical Cleaners
	K141 - WEST BOY STREET LAUNDRY CHINESE - 104 W ROY - SEATTLE, WA  - EDR Historical Cleaners
	K142 - FASHION LINEN AND TOWEL SUPPLY - 112 W ROY - SEATTLE, WA  - EDR Historical Cleaners
	E143 - RYAN JERRY - 708 6TH & PINE BLDG - SEATTLE, WA 98101 - RCRA-NonGen, FINDS, ALLSITES
	C144 - CORBELLA LAUNDRY - 517 5TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F145 - SPOKANE CHARLIE S HAND LAUNDRY - 515 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	L146 - QUIK SIGN INC - 601 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-SQG, FINDS, ALLSITES
	L147 - UTILITIES INC - 605 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-SQG, ALLSITES
	D148 - WTD ELLIOTT WEST DENNY CSO - 545 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, UST, SPILLS
	L149 - INTERNATIONAL AUTO SERV - 617 DEXTER AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	L150 - ROGGE OTTO - 610 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L151 - FESS OIL BURNER CO - 621 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L152 - YOUNG JACK W - 607 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L153 - JIM S AUTO ELECTRIC AND SHELL SERVICE - 650 DEXTER - SEATTLE, WA  - EDR Historical Auto Stations
	L154 - HARDER S SHELL SERVICE - 650 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	155   - SPARROWS E R - 509 W ROY - SEATTLE, WA  - EDR Historical Auto Stations
	D156 - LUMBER SUPPLY & WAREHOUSE CO INC - 535 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, CSCSL NFA, UST
	M157 - FILM STOP - 508 3RD AVE W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	L158 - MUTUAL LAUNDRY CO - 714 BROAD - SEATTLE, WA  - EDR Historical Cleaners
	N159 - DIME A-MATIC LAUNDRIES INC - 500 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Cleaners
	F160 - DIME A-MATIC LAUNDRIES INC - 500 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	I161 - BANNER CLEANERS - 1041 ELIOTT AVE W - SEATTLE, WA  - EDR Historical Cleaners
	L162 - TEXACO SERVICE STATION - 537 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	M163 - WEST REPUBLICAN PLACE INC - 323 WEST REPUBLICAN - MERCER ISLAND, WA 98119 - LUST
	M164 - WEST REPUBLICAN PLACE INC - 323 W REPUBLICAN - MERCER ISLAND, WA 98040 - FINDS, ALLSITES, UST
	I165 - PACIFIC COAST HEMPHILL OIL UST 3007 - 1039 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, UST
	O166 - MINIT WASH INC - 514 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	P167 - IRIS HOLDING LLC - 500 5TH AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES, MANIFEST, VCP
	P168 - IRIS HOLDING LLC - 500 5TH AVE N - SEATTLE, WA 98109 - UST
	P169 - IRIS HOLDING LLC - 500 5TH AVE N - SEATTLE, WA 98109 - RCRA-LQG, FINDS
	O170 - JOHNSON A H SERVICE STATION - 501 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	K171 - MARKWELL BERT - 725 1ST AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	I172 - BANNER CLEANERS - 1041 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Cleaners
	M173 - REPUBLICAN APARTMENT PROJECT - 323 W. REPUBLICAN - SEATTLE, WA 98119 - ICR
	L174 - COMPLETE AUTOMOTIVE - 717 DEXTER AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	L175 - AUTO SERVICE EUROPA INC - 717 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	L176 - AUTO SERVICE EUROPA INC - 717 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS
	L177 - COMPLETE AUTOMOTIVE - 717 N DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	Q178 - BLACKSTOCK PROPERTIES LTD PART - 501 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	L179 - MC MAHAN THOS A - 527 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	Q180 - SKI S ENCO SERVICE - 500 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	L181 - MCDOUGALL GAS STATION - 722 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	Q182 - TERRY ELLIOT PROPERTY - 500 ELLIOT AVE - SEATTLE, WA 98119 - ALLSITES, UST
	L183 - SIGNS TODAY INC - 524 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	I184 - SMITH COVE SERVICE STATION - 1049 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	L185 - CARL ZAPFFE INC - 513 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES
	L186 - WOLFE AND CO - 513 DEXTER AVE N - SEATTLE, WA  - EDR Historical Cleaners
	L187 - GABULSON WM - 515 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	O188 - FOSTER S SERVICE CORP - 509 DEXTER AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	O189 - MC CAULEY CUTTING CO INC - 509 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	O190 - WESCOR GRAPHICS CORP - 500 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FTTS, HIST FTTS, FINDS, ALLSITES
	L191 - AMERICAN LINEN SUTPPLY CO - 770 ROY - SEATTLE, WA  - EDR Historical Cleaners
	192   - KINNEAR APARTMENTS - 905 OLYMPIC WAY W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	R193 - CS AUTO REBUILD INC - 807 AURORA AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	R194 - ALOHA SHELL SERVICE - 821 AURORA AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	S195 - ACCURATE SAFE LOCK CO - 815 5TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	S196 - MC CRAE DAVID C - 815 5TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	R197 - ALOHA SHELL SERVICE - 821 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	T198 - ELLIOTT DRUM - 1038 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, UST
	T199 - ELLIOTT DRUM - 1038 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS
	S200 - WRANKER VICTOR J - 825 TAYLOR AVE - SEATTLE, WA  - EDR Historical Auto Stations
	L201 - ED S AUTO ELECTRIC - 777 BROAD - SEATTLE, WA  - EDR Historical Auto Stations
	S202 - SKIP S NIGHT HOOK TOWING - 825 TAYLOR AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	S203 - BELIEU LITHOGRAPH - 825 TAYLOR AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	R204 - KORRY ELECTRONICS SEATTLE - 801 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-LQG, FINDS, ALLSITES, MANIFEST, HAZNET
	205   - TRAMMELL CROW CO EXCHANGE BUILDING - 821 2ND AVE NO 2110 - SEATTLE, WA  - ALLSITES
	Q206 - ELLIOTT TIRE CENTER GOODYEAR - 444 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, UST
	K207 - MC CARTY S TEXACO STATION - 831 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	R208 - SEATTLE SCHOOL DIST 1 FACILITIES BLDG - 810 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, LUST, UST
	R209 - OLLIE S REPAIR AND SERVICE - 825 DEXTER AVE - SEATTLE, WA  - EDR Historical Auto Stations
	U210 - MARYATT INDUSTRIES - 771 VALLEY ST - SEATTLE, WA 98109 - UST
	U211 - MARYATT INDUSTRIES - 771 VALLEY ST. - SEATTLE, WA 98109 - ICR
	U212 - MARYATT INDUSTRIES - 771 VALLEY ST - SEATTLE, WA 98109 - RCRA-LQG, FINDS, CSCSL, ALLSITES, Inactive Drycleaners
	L213 - MARYATT ELECTRIC LAUNDRY AV N AND - 8TH AVE & ROY - SEATTLE, WA  - EDR Historical Cleaners
	O214 - INTERSTATE BRANDS CORP HOSTESS - 434 AURORA AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, CSCSL NFA,...
	V215 - MACKENZIE AUTO REBUILD - 426 4TH AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	V216 - HENLEY DISTRIBUTING CO - 426 4TH AVE W - SEATTLE, WA  - EDR Historical Cleaners
	U217 - MARYATT INDUSTRIES CINTAS CORP - 773 VALLEY ST - SEATTLE, WA 98109 - RCRA-LQG, FINDS, ALLSITES
	U218 - MARYATT INDUSTRIES CINTAS CORP - 773 VALLEY ST - SEATTLE, WA 98109 - Inactive Drycleaners
	L219 - SEATTLE CITY ROY STREET FACILITY - 802 ROY ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS
	L220 - SEATTLE CITY ROY STREET FACILITY - 802 ROY ST - SEATTLE, WA 98109 - ALLSITES, LUST, UST
	221   - IMMUNEX CORPORATION - 1201 AMGEN CT W - SEATTLE, WA 98119 - RCRA-LQG, ALLSITES, MANIFEST
	M222 - SPRINGS PRINTING INC 3RD AVE - 425 3RD AVE W - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST
	M223 - NORTH PACIFIC XRAY CO - 423 3RD AVE W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	L224 - WA UW 815 MERCER - 815 MERCER ST - SEATTLE, WA 98109 - RCRA-SQG, FINDS, CSCSL, ALLSITES, LUST, MANIFEST, VCP
	L225 - WA UW 815 MERCER - 815 MERCER ST - SEATTLE, WA 98105 - UST
	L226 - WASHINGTON NATURAL GAS/MERCER ST. SITE - 815 MERCER - SEATTLE, WA 98109 - ICR
	L227 - WASHINGTON NATURAL GAS - 815 MERCER ST - SEATTLE, WA 98109 - Manufactured Gas Plants
	N228 - QUEEN ANNE LAUNDERETTE - 425 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Cleaners
	T229 - ACE TANK & EQUIPMENT 1143 ELLIOTT W - 1143 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES, UST
	T230 - TARBOX S RALPHL SERVICE - 1104 ELLIOTT AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	W231 - CARPET MASTERS - 513 8TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	N232 - QUEEN ANNE AUTO BODY - 420 QUEEN ANNE AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS
	N233 - QUEEN ANNE AUTO BODY - 420 QUEEN ANNE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	N234 - QUEEN ANNE AUTO BODY - 420 QUEEN ANNE N - SEATTLE, WA 98109 - ALLSITES
	N235 - REYNOLDS GENE H - 420 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	M236 - WESTERN PUBLISHER SERVICE - 414 3RD AVE W - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, ALLSITES
	T237 - TARBOX RALPH SERVICE - 1104 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	N238 - USPS QUEEN ANNE - 415 1ST AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	N239 - USPS QUEEN ANNE - 415 1ST AVE N - SEATTLE, WA 98109 - LUST
	N240 - US POSTAL SERVICE QUEEN ANNE - 415 1ST AVE. N. - SEATTLE, WA 98109 - ICR
	V241 - BAY VIEW SERVICE STATION - 412 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	T242 - HOME OIL CO - 1110 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, LUST, UST
	O243 - DAY WIRELESS - 430 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	X244 - MARTIN SELIG REAL ESTATE UST 11351 - 408 1ST AVE W - SEATTLE, WA 98119 - ALLSITES, UST
	M245 - PACIFIC BIOMETRICS INC - 220 W HARRISON ST - SEATTLE, WA 98119 - RCRA-CESQG, ALLSITES
	V246 - GILEAD SCIENCES INC - 410 W HARRISON - SEATTLE, WA 98119 - RCRA-SQG, FINDS, HAZNET
	V247 - GILEAD SCIENCES INC - 410 W HARRISON ST 2ND FLOOR - SEATTLE, WA  - CSCSL, ALLSITES, MANIFEST, VCP
	T248 - SEATTLE LIGHTING STA - 1177 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, CSCSL NFA
	X249 - US DEPT OF JUSTICE DEA - 400 SECOND AVENUE MIDFIELD HANGER COMPLE - SEATTLE, WA 98119 - MANIFEST
	X250 - US DEPT OF JUSTICE DEA - 400 2ND AVE MIDFIELD HANGER COMPLE HANGER B BAYS 4 - SEATTLE, WA 98119 - ALLSITES
	X251 - US DEPT OF JUSTICE DEA - 400 SECOND AVENUE MIDFIELD HAN - SEATTLE, WA 98119 - RCRA-NonGen
	N252 - OCULON CORP - 401 QUEEN ANNE AVE N - SEATTLE, WA 98109 - RCRA-NonGen
	P253 - SEATTLE SCHOOL DIST 1 MEMORIAL STAD - 401 5TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	N254 - MUELLER S SERVICE - 402 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	N255 - PARKER JAS E - 403 QUEEN ANNE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	O256 - HAUGE HASSAIN INC - 416 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	P257 - SEATTLE CENTER N PARKING GARAGE - 516 HARRISON ST - SEATTLE, WA 98109 - ALLSITES, UST
	V258 - 401 ELLIOTT BUILDING SITE - 401 ELLIOTT AVE W - SEATTLE, WA 98101 - FINDS, ALLSITES, CSCSL NFA, VCP
	V259 - 401 ELLIOTT BUILDING SITE - 401 ELLIOTT AVE W - SEATTLE, WA 98101 - UST
	V260 - HENRY BACON BUILDING - 401 ELLIOTT AVE. W. - SEATTLE, WA 98111 - ICR
	N261 - WA UW QUEEN ANNE - 401 QUEEN ANNE AVE N - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST
	Y262 - FUN FOREST RIDE SHOP - 305 HARRISON ST RIDE SHOP - SEATTLE, WA 98109 - RCRA-CESQG, ALLSITES
	Y263 - SEATTLE CENTER - 305 HARRISON ST - SEATTLE, WA 98109 - RCRA-SQG, FINDS, ALLSITES, MANIFEST, ICR
	Y264 - SEATTLE CENTER - 305 HARRISON - SEATTLE, WA 98109 - FTTS, UST
	Y265 - QUALEX AT SEATTLE CENTER - 305 HARRISON CENTER HOUSE SEAT - SEATTLE, WA 98109 - RCRA-NonGen, FINDS
	Y266 - SEATTLE CITY OF SEATTLE CENTER DEPT - 305 HARRISON STE 305 - SEATTLE, WA 98109 - LUST
	X267 - SIMPSON HOUSING COMPANY - 123 W. HARRISON - SEATTLE, WA 98119 - ICR
	P268 - BASIL LEE PROPERTY - 505 HARRISON ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS
	P269 - BASIL LEE PROPERTY - 505 HARRISON ST - SEATTLE, WA 98109 - ALLSITES, LUST, UST
	S270 - WY EAST COLOR INC - 517 ALOHA ST - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES
	S271 - ALOHA CLEANERS - 500 ALOHA - SEATTLE, WA  - EDR Historical Cleaners
	S272 - ALOHLA CLEANERS - 553 ALOHA - SEATTLE, WA  - EDR Historical Cleaners
	U273 - DAVIDSON DISTRIBUTING - 809 8TH AVE N - SEATTLE, WA 98109 - FINDS, ALLSITES
	T274 - BURGER KING FORMER - 1154 ELLIOTT AVE W - SEATTLE, WA 98119 - FINDS, CSCSL, ALLSITES, HSL
	Z275 - METAL ARTS GROUP LTD - 406 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	T276 - SEATTLE PORT TERMINAL 88 - 955 ALASKAN WAY W PIER 88 - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES, MANIFEST
	T277 - LOUIS DREYFUSS CORP - 955 ALASKAN WAY W PIER 86 - SEATTLE, WA 98119 - RCRA-NonGen, FINDS
	278   - BAYVIEW MANOR HOMES - 11 W ALOHA ST - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST
	S279 - C AND E AUTO REPAIR - 910 5TH AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	T280 - GAS CITY SERVE YOURSELF - 1170 ELLIOTT AVE - SEATTLE, WA  - EDR Historical Auto Stations
	R281 - NEPTUNE APARTMENTS PROPOSED - 900 DEXTER AVE N - SEATTLE, WA 98121 - FINDS, ALLSITES, CSCSL NFA, VCP
	T282 - LOWE S AUTOMOTIVE SERVICE - 1170 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	U283 - AUTO HOUND DKB ENTERPRISES INC - 835 8TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES
	R284 - KORRY ELECTRONICS CO TENANT - 901 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	AA285 - SARVER VAN G - 567 BROAD AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AA286 - SARVER VAN G SUPER SERVICE - 567 BROAD - SEATTLE, WA  - EDR Historical Auto Stations
	U287 - VOGUE FRENCH DRY CLEANERS - 760 ALOHA - SEATTLE, WA  - EDR Historical Cleaners
	U288 - JARVIE PAINT MFG CO - 760 ALOHA ST - SEATTLE, WA 98109 - CERC-NFRAP, RCRA-NonGen, FINDS, ALLSITES, CSCSL NFA, UST, ICR
	U289 - YELLOW CAB - 912 DEXTER AVE N - SEATTLE, WA 98109 - UST
	U290 - YELLOW CAB - 912 DEXTER AV N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, CSCSL NFA, ICR, VCP
	W291 - IVEY IMAGING LLC - 424 8TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG, ALLSITES, MANIFEST
	AB292 - CENTRAL WET WASH INC - 624 9TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	V293 - HENRY BACON BUILDING MATERIALS - 351 ELLIOT AVE. W. - SEATTLE, WA 98111 - ICR
	V294 - NORTH PACIFIC COMMERCIAL EQUIPMENT INC - 351 ELLIOTT AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AB295 - SEATTLE CITY SDOT BROAD ST - 900 BROAD ST - SEATTLE, WA 98109 - FINDS, ALLSITES, MANIFEST
	AB296 - SEATTLE CITY SDOT  BROAD ST - 900 BROAD ST - SEATTLE, WA 98109 - RCRA-LQG
	AB297 - SEATTLE MOTOR SPORTS - 701 9TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AB298 - FRANK KENNEY TOYOTA VOLVO - 715 9TH AVE - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AB299 - CENTRAL FAMILY LAUNDRY - 905 ROY - SEATTLE, WA  - EDR Historical Cleaners
	AB300 - LAKE UNION GARAGE INC - 737 9TH AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	W301 - IVEY IMAGING LLC - 408 8TH N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST
	AB302 - MAACO AUTO PAINTING BODYWORK 9TH AVE - 739 9TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES
	AB303 - BAYSIDE VOLVO - 753 9TH AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	Z304 - DISPLAY PRODUCTS - 401 8TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES
	U305 - TUBE ART DISPLAYS INC SEATTLE - 808 ALOHA ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	U306 - ERK AND NELSON - 810 ALOHA - SEATTLE, WA  - EDR Historical Auto Stations
	V307 - COLEMAN CROSSING - 333 ELLIOTT AVE. - SEATTLE, WA 98199 - ICR
	V308 - COLEMAN CREOSOTING WORKS -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	AC309 - LA FRANCE CLEANERS - 338 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AD310 - WAGNER JOHN P - 1220 7TH AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AC311 - LA MAR CLEANERS - 335 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	Y312 - HARRISON DRY CLEANERS - 332 5TH AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AC313 - LARSEN ALF F - 333 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	V314 - COLEMAN CREOSOTE PROPERTY - 333 ELLIOTT AVENUE WEST - SEATTLE, WA 98119 - US BROWNFIELDS
	V315 - SELIG REAL ESTATE HOLDING XXV LLC - 333 ELLIOTT AVE W - SEATTLE, WA 98119 - FINDS, MANIFEST
	V316 - SELIG REAL ESTATE HOLDING XXV LLC - 333 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen
	V317 - 333 ELLIOTT AVE W SITE - 333 ELLIOTT AVE W - SEATTLE, WA 98119 - CERC-NFRAP
	AC318 - LARSEN ALF F - 331 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	319   - PIER 88 - GLAER ST & N ALASKAN WAY - SEATTLE, WA 98119 - ALLSITES, LUST, UST
	AE320 - LARGENT AND MOORMAN - 329 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AC321 - LARSEN ALF F - 327 1ST AVE N - SEATTLE, WA  - EDR Historical Cleaners
	AE322 - AURORA LAUNDERERS AND CLEANERS INC - 329 AURORA - SEATTLE, WA  - EDR Historical Cleaners
	AE323 - VAGABOND MOTEL - 325 AURORA AVE. N. - SEATTLE, WA 98109 - ICR
	AE324 - SEATTLE VAGABOND INN - 325 AURORA AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, CSCSL, ALLSITES, VCP
	AF325 - A L D INC - 318 2ND AVE W - SEATTLE, WA  - EDR Historical Cleaners
	Z326 - KING TV - 333 DEXTER AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	Z327 - KING TV - 333 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS
	AA328 - SKIP S CARTER SERVICE - 521 BROAD - SEATTLE, WA  - EDR Historical Auto Stations
	329   - WARD APARTMENTS - 105 WARD ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AA330 - SEATTLE CITY BROAD ST SUBSTATION - 319 6TH AVE N - SEATTLE, WA 98109 - FINDS, ALLSITES, UST
	AG331 - SAL S CHEVRON - 318 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	X332 - ADSCO PRINTING - 315 1ST AVE W - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, ALLSITES
	AF333 - ALD INC - 312 2ND AVE W - SEATTLE, WA  - EDR Historical Cleaners
	AG334 - STANDARD STATIONS INC - 316 ELLIOTT AVE W - SEATTLE, WA  - EDR Historical Auto Stations
	AH335 - IVEY IMAGING LLC - 427 9TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST, HAZNET
	AF336 - BAY VIEW LAUNDRY - 307 3D AVE W - SEATTLE, WA  - EDR Historical Cleaners
	AF337 - MOUNTAINEERS MEANY SKI HUT - 300 3RD AVE - SEATTLE, WA 98119 - FINDS, ALLSITES, UST
	AE338 - BIANCHI MARIO A - 300 AURORA AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AF339 - BAY VIEW LAUNDRY - 302 W THOMAS - SEATTLE, WA  - EDR Historical Cleaners
	AF340 - SKYLINE ELECTRIC MFG CO INC - 203 W THOMAS ST - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	AH341 - ARI 400 BUILDING - 400 9TH AVE N - SEATTLE, WA 98109 - RCRA-LQG, FINDS, ALLSITES
	AF342 - ELLIOTT BAY OFFICE PARK - 300 ELLIOTT AVE. W. - SEATTLE, WA 98119 - ICR
	AF343 - ELLIOTT BAY OFFICE PARK - 300 ELLIOTT AVE W - SEATTLE, WA 98119 - UST
	AF344 - ELLIOTT BAY OFFICE PARK - 300 ELLIOTT AVE W - SEATTLE, WA 98119 - FINDS, ALLSITES, CSCSL NFA, VCP
	AI345 - DIAMOND PARKING LOT - 500 BROAD ST - SEATTLE, WA  - EDR Historical Auto Stations
	AH346 - KAUFER COMPANY - 901 HARRISON ST - SEATTLE, WA 98109 - ALLSITES, UST
	AB347 - WEHR LIGHTNING SERVICE AV N - WESTLAKE AVE & ROY - SEATTLE, WA  - EDR Historical Auto Stations
	Z348 - WILDERMAN REFRIGERATION CO - 300 DEXTER AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AB349 - FRANK KENNEY TOYOTA VOLVO WESTLAKE - 731 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	AB350 - LAND ROVER OF SEATTLE - 601 WESTLAKE AVENUE NORTH - SEATTLE, WA 98109 - RCRA-CESQG, FINDS
	AB351 - MCKAY S SHELL SERVICE - 619 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AB352 - WEHR CONRAD J - 629 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AB353 - SEATTLE AUTO CENTER - 601 WESTLAKE AVE N - SEATTLE, WA  - ALLSITES
	AJ354 - MARTIN REUBEN A JR - 901 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AI355 - CABEEN S JIM SERVICE - 500 BROAD - SEATTLE, WA  - EDR Historical Auto Stations
	AD356 - WO YEE - 1304 7TH AVE - SEATTLE, WA  - EDR Historical Cleaners
	AJ357 - JOHNSON S SERVICE STATION - 901 N WESTLAKE AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AB358 - SEATTLE CITY OF WESTLAKE SITE - 630 WESTLAKE AVE - SEATTLE, WA 98109 - LUST
	AB359 - AUTO SERVICE COMPANY - 630 WESTLAKE AVE N - SEATTLE, WA 98109 - FINDS, CSCSL, HSL, ALLSITES, UST
	AB360 - TOSCO 25535330857 - 600 WESTLAKE N - SEATTLE, WA 98109 - CSCSL, ALLSITES, VCP
	AB361 - CONOCOPHILLIPS 30857 - 600 WESTLAKE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, MANIFEST, ICR
	AB362 - CITY OF SEATTLE - WESTLAKE SITE - 630 WESTLAKE AVE. N. - SEATTLE, WA 98109 - ICR
	AB363 - VAN S WESTLAKE UNION - 600 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AB364 - CONOCOPHILLIPS COMPANY-255353 - 600 WESTLAKE N - SEATTLE, WA 98109 - LUST
	AB365 - TOSCO 25535330857 - 600 WESTLAKE N - SEATTLE, WA 98109 - UST
	AJ366 - HI FLEX PRODUCTS CO - 909 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AD367 - DENVER CLEANERS - 1306 7TH AVE - SEATTLE, WA  - EDR Historical Cleaners
	AD368 - HARTMAN E E - 1314 7TH AVE - SEATTLE, WA  - EDR Historical Auto Stations
	AJ369 - ALOHA - 800 - 900 ALOHA AND 753 9TH AVE. N. - SEATTLE, WA 98109 - ICR
	AK370 - IANSEN PETER - 526 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	Z371 - RUBY PRESS ALOHA GRAPHICS - 766 THOMAS ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, MANIFEST
	AD372 - SEATTLE WARDROBE CLEANERS - 1324 7TH AVE - SEATTLE, WA  - EDR Historical Cleaners
	AH373 - ANTIQUE LIQUIDATORS - 503 WESTLAKE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AH374 - TFANSMISSION EXCHANGE SERVICE - 503 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AK375 - PACIFIC COAST AUTO REBUILD INC - 508 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AK376 - CHURCH ELMER A - 504 WESTLAKE AVE N - SEATTLE, WA  - EDR Historical Auto Stations
	AL377 - FAT CITY INC SEATTLE - 777 THOMAS ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	378   - SPACE NEEDLE CORP - 219 4TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AM379 - SEATTLE LIGHTING CO - 1123 ELLIOT AVE W - SEATTLE, WA 98119 - Manufactured Gas Plants
	AM380 - ELLIOTT AVE FORMER MGP - 1123 ELLIOTT AVE W - SEATTLE, WA 98119 - CSCSL, ALLSITES
	AJ381 - KENMORE AIR HARBOR INC - 950 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	AL382 - KING COUNTY LIBRARY SYSTEM - 300 8TH AVE N - SEATTLE, WA 98109 - ALLSITES, UST, ICR
	AH383 - 428 WESTLAKE LLC - 428 WESTLAKE AVE N - SEATTLE, WA 98101 - FINDS, ALLSITES, CSCSL NFA, VCP
	AH384 - ANALYTICAL RESOURCES INC 333 BLDG - 333 9TH AVE N - SEATTLE, WA 98109 - RCRA-LQG, FINDS, ALLSITES
	AM385 - NORTHERN VENTURES INC - 1408 ELLIOTT AVE W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	AH386 - WESTLAKE ELECTRONIC SUPPLY CO INC - 415 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	AK387 - WA UW ROSEN BLDG - 960 REPUBLICAN ST - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, MANIFEST, ICR
	AK388 - ROSEN PROPERTY - 960 REPUBLICAN ST - SEATTLE, WA 98109 - ALLSITES, CSCSL NFA, UST
	AN389 - FREYMULLER ENTERPRISES INC - 1108 AURORA AVE N - SEATTLE, WA 98109 - FINDS, CSCSL, ALLSITES, UST, VCP
	AN390 - LOS DELI 213 - 1108 AURORA AVENUE NORTH - SEATTLE, WA 98109 - LUST
	391   - AMERICAN METER MACHINE - 1001 WESTLAKE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AN392 - LAKESHORE INVESTMENTS - 1114 AURORA AVE N - SEATTLE, WA 98101 - ALLSITES, UST
	AH393 - FIRESTONE TIRE & RUBBER CO - 400 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	AO394 - UNITED ELECTRIC MOTOR INC - 308 9TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AP395 - SEATTLE CITY MERCER CORRIDOR - 965 VALLEY ST - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST
	AL396 - PPG INDUSTRIES INC LOC 180 - 234 DEXTER AVE - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AE397 - AT&T WIRELESS DEXTER - 225 AURORA AVE N - SEATTLE, WA 98109 - FINDS, ALLSITES
	AO398 - BH STORDAHL & SONS INC THOMAS - 901 THOMAS ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AJ399 - ALOHA 9TH AVE N SITES - 800-900 ALOHA & 753 9TH AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	AQ400 - GRAPHICS WEST TYPELINE - 217 6TH AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AQ401 - HAUGE & HASSAIN INC - 207 6TH AVE N - SEATTLE, WA 98109 - RCRA-SQG, FINDS, ALLSITES
	AK402 - IVAR S COMMISSARY - 500 TERRY AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, CSCSL, ALLSITES
	AK403 - IVAR S COMMISSARY - 500 TERRY AVE N - SEATTLE, WA 98109 - LUST, UST, ICR
	AR404 - ANACOMP INC 1ST - 200 1ST AVE W STE 105 - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, ALLSITES
	AR405 - FIRST WEST INVESTMENT PROPERTY LLC - 200 1ST AVE W ENTIRE BLDG - SEATTLE, WA 98119 - FINDS, ALLSITES
	AS406 - PACIFIC SCIENCE CENTER - 200 2ND AVE N - SEATTLE, WA 98109 - RCRA-CESQG, ALLSITES, MANIFEST
	AP407 - SEATTLE CITY PARKS NW SEAPORT - 1002 VALLEY - SEATTLE, WA 98109 - RCRA-LQG, FINDS, CSCSL, ALLSITES
	AQ408 - EWING INVESTMENTS PROPERTY - 711 W. JOHN ST. - SEATTLE, WA 98119 - ICR
	AQ409 - DAVES AUTO ELECTRIC - 701 JOHN ST - SEATTLE, WA 98109 - ALLSITES, UST
	AL410 - BERNARD IMPORT BODYWORKS - 223 8TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST
	AK411 - WASHINGTON TRADE PRESS INC - 1015 REPUBLICAN ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AO412 - BLOCK 40 EAST & WEST WESTLAKE & TERRY - 320 WESTLAKE AVE N - SEATTLE, WA 98109 - FINDS, CSCSL, ALLSITES, VCP
	AO413 - FOLEY ENTERPRISES - 318 WESTLAKE AVE N - SEATTLE, WA  - ALLSITES, SPILLS
	AO414 - SEATTLE BIOMEDICAL RESEARCH INSTITUTE SE - 307 WESTLAKE AVE N STE 500 - SEATTLE, WA  - ALLSITES
	AO415 - CORPORATE EXPRESS INC - 306 WESTLAKE AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AM416 - HILTON SEAFOODS UST 11415 - 1437 ELLIOTT AVE W - SEATTLE, WA 98119 - FINDS, ALLSITES, UST
	AO417 - SEATTLE CHILDRENS HOSPITAL RESEARCH - 307 WESTLAKE AVE N STE 300 - SEATTLE, WA 98101 - ALLSITES, MANIFEST
	AT418 - LAKE UNION III LLC - 410 TERRY AVE N - SEATTLE, WA 98109 - ALLSITES, MANIFEST
	AT419 - COVANCE INC - 401 TERRY AVE N - SEATTLE, WA 98109 - ALLSITES
	AT420 - ROSETTA INPHARMATICS LLC - 401 TERRY AVE N - SEATTLE, WA 98109 - RCRA-SQG, ALLSITES, MANIFEST
	AU421 - US NAVY RESERVE READINESS C - 845 TERRY AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AR422 - GENETIC SYSTEMS CORP ELLIOTT - 201 ELLIOTT AVE W 3RD FL N SIDE - SEATTLE, WA 98119 - ALLSITES
	AL423 - STEVENS-LEA BUILDING - 818 JOHN ST. - SEATTLE, WA 98109 - ICR
	AR424 - BAY VIEW BLDG - 129 1ST AVE W - SEATTLE, WA 98034 - FINDS, ALLSITES, CSCSL NFA, VCP
	AR425 - CELL THERAPEUTICS INC - 201 ELLIOTT AVE W STE 400 - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST,...
	AR426 - CHIRON CORPORATION - 201 ELLIOTT AVE W STE 150 - SEATTLE, WA 98119 - RCRA-SQG, FINDS, ALLSITES, MANIFEST
	AR427 - NANOSTRING TECHOLOGIES INC - 201 ELLIOTT AVE W STE 300 - SEATTLE, WA 98119 - ALLSITES
	AR428 - FRED HUTCHINSON CANCER RESEARCH - 201 ELLIOTT AVE W STE 310 - SEATTLE, WA 98119 - ALLSITES
	AR429 - BIOMEMBRANE INSTITUTE - 201 ELLIOTT AVE W STE 305 - SEATTLE, WA  - ALLSITES
	AR430 - IMMUNEX CORPORATION ELLIOTT LABS - 201 ELLIOTT AVE W STE 204 - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, ALLSITES
	AM431 - TRAILWAYS - 1452 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, UST
	AN432 - MACAULAY AUTOMOTIVE CORP - 1207 DEXTER N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AU433 - SOUTH LAKE UNION PARK PHASE I - 860 TERRY AVE - SEATTLE, WA 98109 - ALLSITES
	AU434 - SEATTLE CITY SOUTH LAKE UNION - 860 TERRY AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, CSCSL NFA,...
	AO435 - SEATTLE CITY ROW BEHIND 222 WESTLAKE N - ALLEY BETWEEN 222 WESTLAKE AVE N  /  219 TERRY AVE - SEATTLE, WA 98109 -...
	AN436 - DEXTER LAKE UNION LLC - 1225 DEXTER AVE N - SEATTLE, WA  - ALLSITES
	AV437 - PENNZOIL PRODUCTS CO SEATTLE - 1451 ELLIOTT AVE W - SEATTLE, WA 98119 - ALLSITES, UST
	AW438 - SHELL OIL PRODUCT US SAP 121433 - 601 BOREN AVE N - SEATTLE, WA 98109 - ALLSITES, UST, MANIFEST
	AW439 - SHELL #23714 - 601 BOREN AVE. N. - SEATTLE, WA 98109 - ICR
	AR440 - BARRAT TRANSFER & STORAGE CO - 123 QUEEN AVE N - SEATTLE, WA 98109 - ALLSITES, LUST, UST, ICR
	AW441 - SEATTLE CITY DEPT OF ADMIN SEATTLE - 630 BOREN AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AW442 - BLOCK 26 W CITY PLACE II LLC - 526 BOREN AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES, VCP
	AR443 - 133 QUEEN ANNE AVE N PROPERTY - 133 QUEEN ANNE AVE N - SEATTLE, WA 98109 - ALLSITES, CSCSL NFA, UST, VCP, ICR
	AX444 - PRIME CYTE INC - 130 5TH AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES
	AY445 - LAKE UNION AIR SERVICE INC SEATTLE - 1100 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES, UST, ICR
	AX446 - FISHER PLAZA KOMO TV - 100 4TH AVE N - SEATTLE, WA 98108 - ALLSITES, CSCSL NFA, VCP
	447   - QUEENVIEW APARTMENTS - 621 W GALER ST - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	AZ448 - ASCO PROPERTY - 224 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES, CSCSL NFA, VCP
	AZ449 - GREILING PROPEPRTY - 222 WESTLAKE AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES
	AT450 - BIO RAD LABORATORIES SEATTLE - 1000 THOMAS ST - SEATTLE, WA 98109 - RCRA-SQG, FINDS, ALLSITES, MANIFEST
	AT451 - LOWIT LOWIT & RODDY - 414 BUREN AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	AR452 - SABEY CORP SEATTLE - 101 ELLIOTT AVE W STE 330 - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	AX453 - KOMO BLOCK CONSTRUCTION - FIFTH AVE. AND DENNY WAY - SEATTLE, WA 98109 - ICR
	AX454 - CHEVRON SERV STA 97032 - 5TH AVE  /  DENNY WAY NW CORNER - SEATTLE, WA 98109 - ALLSITES, CSCSL NFA, VCP
	BA455 - SHELL STATION 121702 - 10 DENNY WAY - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, CSCSL, ALLSITES, MANIFEST, VCP
	BA456 - TEXACO #63 232 0064 - 10 DENNY WAY - SEATTLE, WA 98104 - LUST, ICR
	BB457 - UNOCAL SS NO 0355 - 159 DENNY WAY - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, CSCSL, ALLSITES, VCP
	BB458 - S EPA H INC - 150 DENNY WAY - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AX459 - FISHER PLAZA PHASE I - 100 FOURTH AVE. N. - SEATTLE, WA 98109 - ICR
	AS460 - PACIFIC SCIENCE CTR FROL BLDG - 204 DENNY WAY - SEATTLE, WA 98109 - ALLSITES, CSCSL NFA, VCP
	BC461 - DEAN STRALEYS BP - 351 BROAD ST - SEATTLE, WA 98109 - ALLSITES, UST
	AX462 - FAT CITY INC - 508 DENNY WAY - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST
	AX463 - FAMOUS PACIFIC DESSERT COMPANY - 420 DENNY WAY - SEATTLE, WA 98109 - ALLSITES, UST
	BB464 - UNOCAL #0355 - 159 DENNY WAY - SEATTLE, WA 98109 - ICR
	BB465 - UNOCAL SS NO 0355 - 159 DENNY WAY - SEATTLE, WA 98119 - LUST, UST
	BD466 - DENNY WAY SHELL - 620 DENNY WAY - SEATTLE, WA 98133 - ALLSITES, UST
	BD467 - JAPANESE AUTO CLINIC - 600 DENNY WAY - SEATTLE, WA 98109 - CSCSL, ALLSITES, LUST, UST, VCP
	BD468 - JAPANESE AUTO REPAIR - 600 DENNY WAY - SEATTLE, WA 98105 - ICR
	BD469 - WRIGHTS RESTAURANT FORMER - 101 AURORA AVE S - SEATTLE, WA 98109 - ALLSITES, UST
	AX470 - FAULKENBURY WRIGHT - 501 DENNY WAY - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, Inactive Drycleaners
	AZ471 - 975 JOHN ST OFFICE BLDG - 975 JOHN ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	AT472 - CITY PLACE IV BLOCK 34 - 331 BOREN AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES, VCP
	AX473 - WESTERN PETROLEUM - 2739 4TH AVE S - SEATTLE, WA 98121 - LUST
	AX474 - WESTERN PETROLEUM - 2739 4TH AVE S - SEATTLE, WA 98121 - ALLSITES, UST
	AZ475 - UNITED FURNITURE REFINISHERS - 219 TERRY AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES
	BE476 - SEATTLE PUBLIC UTILITIES WATER TANKS - 110 LEE ST TANKS ONLY - SEATTLE, WA 98109 - FINDS, ALLSITES, MANIFEST
	BE477 - CITY OF SEATTLE - FIRE STN - 110 LEE ST. - SEATTLE, WA 98109 - ICR
	BE478 - SEATTLE FIRE STATION 8 - 110 LEE ST - SEATTLE, WA 98109 - ALLSITES, LUST, UST
	BF479 - SEATTLE FILMWORKS MANUFACTURING MAIN - 1260 16TH AVE W - SEATTLE, WA 98119 - ALLSITES, UST
	AW480 - SEATTLE CITY DOT FAIRVIEW - 613 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES
	BF481 - NF CORP 16TH AVE W - 1230 16TH AVE W PIER 89 - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	BA482 - DIAMOND PARKING INC ELLIOTT AVE - 3161 ELLIOTT AVE - SEATTLE, WA 98121 - FINDS, ALLSITES, UST
	BD483 - 600 WALL STREET - 600 WALL ST - SEATTLE, WA 98121 - CSCSL, ALLSITES
	AV484 - BURLINGTON NORTHERN RR TERMIN - 1600 W GALER TERM 88 DOOR 35 - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	BB485 - IVARS SEAFOOD BAR - 3101 1ST AVE - SEATTLE, WA  - ALLSITES, CSCSL NFA, VCP
	AV486 - BUDGET BATTERIES INC ELLIOTT AVE - 1501 ELLIOTT AVE W - SEATTLE, WA 98119 - FINDS, ALLSITES, UST
	BG487 - IMMUNEX CORPORATION HELIX - 1600 W GALER ST - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	BG488 - UNIPAK CORP - 1600 W GALER ST DOOR 51 - SEATTLE, WA 98119 - RCRA-LQG, FINDS, ALLSITES
	AX489 - EDWARDS ON 5TH BLDG - 2619 5TH AVE - SEATTLE, WA 98121 - CSCSL, ALLSITES
	AX490 - EDWARDS ON FIFTH BUILDING - 2619 5TH AVE. - SEATTLE, WA 98121 - ICR
	BH491 - NANOSTRING TECHNOLOGIES - 530 FAIRVIEW AVE N STE 2000 - SEATTLE, WA 98109 - ALLSITES, MANIFEST
	AZ492 - ROGERS PROPERTY SEATTLE - TERRY & JOHN ST - SEATTLE, WA 98109 - ALLSITES, UST
	AV493 - ADAMS NEWS CO INC - 1555 W GALER ST - SEATTLE, WA 98119 - ALLSITES, CSCSL NFA, VCP
	AV494 - ADAMS NEWS COMPANY - 1555 W. GALER ST. - SEATTLE, WA 98119 - ICR
	BH495 - COLOR SERVICE INC - 509 FAIRVIEW AVE N - SEATTLE, WA 98109 - RCRA-SQG, FINDS, ALLSITES, MANIFEST, NPDES
	BH496 - PARK LAKE HOMES II - 509 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES
	BA497 - CONSTRUCTION SITE - 65 BAY ST - SEATTLE, WA 98121 - FINDS, ALLSITES, UST
	AV498 - IMMUNEX CORP - 1525 W GALER ST - SEATTLE, WA 98119 - FINDS, ALLSITES, UST
	BA499 - UNITED TECHNOLOGIES OTIS ELEVATOR SETTLE - 3150 ELLIOT AVE - SEATTLE, WA 98121 - RCRA-NonGen, FINDS, ALLSITES
	BD500 - GROSVENOR HOUSE VINE ST - 505 VINE ST - SEATTLE, WA 98121 - FINDS, ALLSITES, UST
	BA501 - VALCO GRAPHICS INC WESTERN AVE - 3104 WESTERN AVE - SEATTLE, WA 98121 - RCRA-NonGen, FINDS, ALLSITES, CSCSL NFA, VCP
	AY502 - WESTLAKE BUILDING - 1219 WESTLAKE AVE PROPERTY - SEATTLE, WA 98109 - ALLSITES, LUST, UST, ICR
	AY503 - WESTLAKE BUILDING - 1219 WESTLAKE AVE PROPERTY - SEATTLE, WA 98109 - FINDS, CSCSL, ALLSITES
	BA504 - AIRBORNE EXPRESS - 3101 WESTERN AVE - SEATTLE, WA 98121 - FINDS, ALLSITES
	BH505 - MESSENGER SIGN INC - 1167 MERCER ST - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES
	AZ506 - SERVICE FIRST COLLISION - 114 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES
	BE507 - CHEVRON FACILITY 60096786 - 1417 QUEEN ANNE AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, CSCSL NFA, UST
	BE508 - CHEVRON #60096786 (TWO REPORTS) - 1417 QUEEN ANNE AVE. N. - SEATTLE, WA 98119 - ICR
	BC509 - KIRO INC - 2807 3RD AVE - SEATTLE, WA 98121 - ALLSITES, UST
	BB510 - DENDREON CORP - 3005 1ST AVE - SEATTLE, WA 98121 - RCRA-CESQG, FINDS, ALLSITES, CSCSL NFA, VCP
	BB511 - BRISTOL MEYERS SQUIBB RESEARCH LAB - 3005 1ST AVE. - SEATTLE, WA 98121 - ICR
	BB512 - BRISTOL MYERS SQUIBB PHARM RES INST SEA - 3005 1ST AVE STE 200 - SEATTLE, WA 98121 - INST CONTROL
	BB513 - DENDREON CORP - 3005 1ST AVE - SEATTLE, WA 98121 - LUST, UST
	BB514 - DENDREON CORP - 3005 1ST AVE - SEATTLE, WA 98121 - INST CONTROL
	BB515 - BRISTOL MYERS SQUIBB PHARM RES INST SEA - 3005 FIRST AVE STE 200 - SEATTLE, WA 98121 - RCRA-LQG, FINDS, ALLSITES,...
	BI516 - SCANNER GRAPHICS INC - 405 FAIRVIEW AVE N - SEATTLE, WA 98109 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST
	BA517 - UNOCAL ELLIOTT AVE N OF BAY ST - 3131 ELLIOTT AVE - SEATTLE, WA 98121 - FINDS, CSCSL, ALLSITES
	BJ518 - FAIRVIEW WAREHOUSE 070299 - 800 820 FAIRVIEW - SEATTLE, WA 98109 - ALLSITES, LUST, UST
	BJ519 - MARRIOTT RESIDENCE INN LAKE UNION - 800 FAIRVIEW AVE N - SEATTLE, WA 98109 - RCRA-NonGen, ALLSITES
	BK520 - DAWN FOOD PRODUCTS - 1001 JOHN ST - SEATTLE, WA 98109 - RCRA-LQG, FINDS, ALLSITES
	BG521 - LIGHTHOUSE UNIFORM CO - 1532 15TH AVE W - SEATTLE, WA 98119 - ALLSITES, UST
	BL522 - GM WESTLAKE BUICK DEALERSHIP - 101 WESTLAKE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, UST
	BL523 - MALLORY BUICK - 101 WESTLAKE AVE. N. - SEATTLE, WA 98109 - ICR
	BL524 - GENERAL MOTORS CORP/SEATTLE COMM - 101 WESTLAKE AVE N - SEATTLE, WA 98109 - LUST
	BM525 - ELEPHANT CAR WASH UST 4919 - 616 BATTERY ST - SEATTLE, WA 98121 - ALLSITES, LUST, UST, ICR
	BM526 - PRECISION TUNE 7TH AVE SEATTLE - 2331 7TH AVE - SEATTLE, WA 98121 - ALLSITES, UST
	BL527 - KENNEY PROPERTY - 100 WESTLAKE - SEATTLE, WA 98109 - LUST
	BL528 - KENNEY PROPERTY - 100 WESTLAKE - SEATTLE, WA 98109 - FINDS, ALLSITES
	BF529 - GLACIER PARK CO PIER 88 - 1461 THRU 77 ALASKAN WAY W - SEATTLE, WA 98119 - RCRA-NonGen, FINDS, ALLSITES
	BN530 - DANIEL BOONE PAINT CO INC SEATTLE - 1401 DEXTER AVE N - SEATTLE, WA 98109 - CERC-NFRAP, RCRA-NonGen, FINDS,...
	BD531 - SEATTLE POST INTELLIGENCER - 521 WALL ST - SEATTLE, WA 98121 - CERC-NFRAP, RCRA-NonGen, FINDS, ALLSITES, CSCSL NFA
	BL532 - WESTERN VAN LINES INC - 964 DENNY WAY - SEATTLE, WA 98109 - ALLSITES, LUST, UST
	BL533 - BMS INVESTMENT - 964 DENNY WAY - SEATTLE, WA 98109 - ICR
	BN534 - NATIONAL SIGN CORP - 1255 WESTLAKE AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, HAZNET
	BO535 - US WEST COMMUNICATIONS W00322 4TH AVE - 1529 4TH AVE W - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, ALLSITES, UST
	BE536 - SEATTLE CITY LIGHT QUEEN ANNE - 1417 WARREN AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	BD537 - ARCHSTONE BELLTOWN - 500 WALL STREET - SEATTLE, WA 98121 - CSCSL, ALLSITES, SPILLS, VCP
	BD538 - GROSVENOR HOUSE - 500 WALL ST STE 100 - SEATTLE, WA 98121 - RCRA-NonGen, FINDS, ALLSITES
	BN539 - WEST MARINE PRODUCTS INC - 1271 WESTLAKE AVE N - SEATTLE, WA 98109 - ALLSITES, MANIFEST
	BJ540 - CRAFTSMAN PRESS (TWO REPORTS) - 1155 VALLEY ST. - SEATTLE, WA 98109 - ICR
	BJ541 - CRAFTSMAN PRESS - 1155 VALLEY ST - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, CSCSL NFA, ICR
	BP542 - STONECLIFF APARTMENTS - 2602 4TH AVE. - SEATTLE, WA 98121 - ICR
	543   - THIRD AVENUE PRODUCTIONS - 2720 3RD AVE - SEATTLE, WA 98121 - FINDS, ALLSITES
	BP544 - PUGET SOUND INSTITUTE OF PATHO - 2600 4TH AVE - SEATTLE, WA 98111 - RCRA-NonGen, FINDS, ALLSITES
	BL545 - SEATTLE AUTO CENTER 2223 9TH - 2223 9TH AVE - SEATTLE, WA 98121 - RCRA-NonGen, FINDS, ALLSITES
	BQ546 - FREDERICK PONTIAC BUICK - 2300 7TH AVE - SEATTLE, WA 98121 - RCRA-NonGen, FINDS, ALLSITES
	BI547 - TROY LAUNDRY SEATTLE - 311 FAIRVIEW AVE N - SEATTLE, WA 98109 - ALLSITES, UST
	BP548 - MARTIN SELIG PROPERTY - 2601 4TH AVE - SEATTLE, WA 98121 - CSCSL, ALLSITES
	BN549 - FRANK KENNEY MAZDA - 1275 WESTLAKE AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	BQ550 - OLD BRITISH MOTORCAR - 7TH & BELL - SEATTLE, WA 98121 - ALLSITES, LUST, UST
	BR551 - UNOCAL SEATTLE MARKET UPLAND - BN WESTERN AV & ELLIOTT AV - SEATTLE, WA 98121 - FINDS, CSCSL, ALLSITES, HSL
	BI552 - MASTERCRAFT METAL FINISHING - 1175 HARRISON ST - SEATTLE, WA 98109 - CERC-NFRAP, RCRA-CESQG, FINDS, CSCSL, HSL,...
	BO553 - QWEST CORPORATION W00322 - 1503 3RD AVE W - SEATTLE, WA 98119 - ALLSITES, CSCSL NFA
	BO554 - AT&T STTLWA05 WA0490 - 1503A 3RD AVE W - SEATTLE, WA 98119 - FINDS, ALLSITES
	BI555 - FORDE MOTION PICTURE LABS - 306 FAIRVIEW AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, MANIFEST
	BR556 - GRAPHICOLOR INC - 3018 WESTERN AVE - SEATTLE, WA 98121 - RCRA-NonGen, FINDS, ALLSITES, CSCSL NFA, UST, SPILLS, VCP
	BR557 - GRAPHICOLOR INC - 3018 WESTERN AVE - SEATTLE, WA 98121 - INST CONTROL
	BR558 - BRISTOL MEYER SQUIBB WESTERN - 3018 WESTERN AVE. - SEATTLE, WA 98121 - ICR
	BR559 - ALEXANDRIA RESEARCH CENTER - 3018 WESTERN AVE. - SEATTLE, WA 98121 - ICR
	BK560 - DENNY BLDG 1000 - 1000 DENNY WAY - SEATTLE, WA 98109 - RCRA-SQG, FINDS, ALLSITES
	BK561 - NEXTLINK SEATTLE SWITCH SITE - 1000 DENNY WAY STE 300 - SEATTLE, WA 98109 - FINDS, ALLSITES
	BK562 - LEVEL 3 COMMUNICATIONS INC - 1000 DENNY WAY STE 400 - SEATTLE, WA 98109 - FINDS, ALLSITES
	BS563 - SAMIS COMPANY PROPERTY -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	BL564 - BUDGET RENT A CAR OF WA & OR SEATTLE - 2205 9TH AVE - SEATTLE, WA 98121 - ALLSITES, UST
	BN565 - SOFTKY BROS INC - 1287 WESTLAKE AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES, UST
	BR566 - WA UW WESTERN AVE - 3000 WESTERN AVE - SEATTLE, WA 98121 - RCRA-CESQG, FINDS, ALLSITES, MANIFEST, SPILLS
	BH567 - MARTIN TACKLE MFG CO - 512 MINOR AVE N - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, ALLSITES
	BH568 - KERNER SCOTT HOUSE - 510 MINOR AVE. N. - SEATTLE, WA 98109 - ICR
	BI569 - CASCADE SUPPORTIVE HOUSING - 424 MINOR AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES, VCP
	BR570 - UNOCAL SEATTLE MARKET ELLIOTT -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	BR571 - UNOCAL SEATTLE MARKET LOWER -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	BS572 - INTERBAY PROJECT - 1631 15TH AVE W - SEATTLE, WA 98119 - CSCSL, ALLSITES, VCP
	BS573 - JOSEPH SMITH ESTATE - 1641-1801 15TH AVE W - SEATTLE, WA 98119 - CSCSL, ALLSITES
	BR574 - KING COUNTY DENNY WAY CSO - 3165 ALASKAN WAY - SEATTLE, WA 98121 - CSCSL, ALLSITES, BROWNFIELDS
	BR575 - UNOCAL MYRTLE EDWARDS PARK - 3130 ALASKAN WAY W - SEATTLE, WA 98121 - CSCSL, ALLSITES
	576   - TOMLINSON INC UST 101457 - 420 PONTIUS AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES, LUST, UST
	BT577 - UNOCAL SEATTLE MARKETING TERM - BROAD ST & WESTERN AV & BAY ST - SEATTLE, WA 98121 - FINDS, CSCSL, HSL, ALLSITES,...
	BU578 - SEATTLE TIMES PARCEL 1B - 100 FAIRVIEW AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES, LUST
	579   - CAR WASH ENTERPRISES CWE SEATTLE 15TH AV - 1800 15TH AVE W - SEATTLE, WA 98119 - RCRA-CESQG, FINDS, CSCSL,...
	BU580 - RED CARPET CAR WASH - 1164 DENNY WAY - SEATTLE, WA 98109 - CSCSL, ALLSITES, LUST, UST, ICR
	581   - PHOM PROPERTY - 2301 4TH AVE - SEATTLE, WA 98121 - CSCSL, ALLSITES, UST
	582   - ART STABLE BUILDING - 516 YALE AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES, VCP
	BV583 - SEATTLE CANCER CARE ALLIANCE HOUSE - 1216 JOHN ST - SEATTLE, WA 98109 - CSCSL, ALLSITES, VCP
	BT584 - ELLIOTT & BROAD - 10 BROAD ST - SEATTLE, WA 98121 - CSCSL, ALLSITES
	BV585 - ALLEY 24 WEST LLC - 224 PONTIUS AVE N - SEATTLE, WA 98109 - RCRA-LQG, FINDS, CSCSL, ALLSITES, MANIFEST, VCP
	BV586 - NEW RICHMOND LAUNDRY - 224 PONTIUS ST N - SEATTLE, WA 98109 - CSCSL, ALLSITES, LUST, UST, ICR
	BW587 - UNOCAL SEATTLE MARKET OFF SITE -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	BW588 - UNOCAL SEATTLE MARKET SED -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	589   - WESTLAKE PROPERTIES - 1111 1121 1207 1219 WESTLAKE AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES, VCP
	BV590 - PEMCO PROPERTY - 221 YALE AVE - SEATTLE, WA 98109 - CSCSL, ALLSITES, UST
	BV591 - OVERALL LAUNDRY SERVICES INC SEATTLE - 222 YALE AVE N - SEATTLE, WA 98109 - FINDS, CSCSL, ALLSITES
	BX592 - TAX PARCEL 069600-0025 - 2105 5TH AVE - SEATTLE, WA 98121 - CSCSL, ALLSITES, VCP
	BX593 - STERLING REALTY ORGANIZATION CO - 2101-2111 5TH AVE - SEATTLE, WA 98121 - FINDS, CSCSL, ALLSITES
	BY594 - SECOND & BELL BUILDING LLC - 2306 2ND AVE - SEATTLE, WA 98121 - CSCSL, ALLSITES, VCP
	BZ595 - BUDGET RENT A CAR OF WA & OR WESTLAKE - 2001 WESTLAKE AVE - SEATTLE, WA  - CSCSL, ALLSITES
	BY596 - INTERBAY REDEVELOPMENT PROPERTY - 15TH AVE W - SEATTLE, WA 98119 - CSCSL, ALLSITES, SPILLS, VCP
	597   - FIRST CHOICE BUSINESS MACHINES - 1333 STEWART ST - SEATTLE, WA 98109 - CSCSL, ALLSITES, VCP
	598   - 818 STEWART ST CONSTRUCTION SITE - 818 STEWART ST - SEATTLE, WA 98101 - CSCSL, ALLSITES
	CA599 - GUNN BUILDING - 1165 EASTLAKE AVE E 4TH FL - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, CSCSL, ALLSITES
	BZ600 - FEDERAL COURTHOUSE - 700 STEWART ST - SEATTLE, WA 98101 - FINDS, CSCSL, ALLSITES, SPILLS
	CA601 - LAKE UNION STEAM PLANT -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	CA602 - RAINIER PRECISION LLC - 1150 EASTLAKE AVE E - SEATTLE, WA 98109 - RCRA-NonGen, FINDS, CSCSL, ALLSITES, HSL
	BX603 - JIFFY LUBE STORE 2077 - 2025 4TH AVE - SEATTLE, WA 98121 - CSCSL, ALLSITES, LUST, UST, VCP
	604   - TRITELL LLC PARKING LOT - 1821-1823 MINOR AVE - SEATTLE, WA 98101 - CSCSL, ALLSITES
	605   - LEWISTON HOTEL -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	CB606 - 4TH & VIRGINIA - 1924 4TH AVE - SEATTLE, WA 98101 - CSCSL, ALLSITES
	CB607 - SEATTLE ARMY CHEM PLANT -  - SEATTLE, WA  - FUDS
	CB608 - BARG FRENCH CLEANERS - 1929 3RD AVE - SEATTLE, WA 98101 - RCRA-NonGen, FINDS, CSCSL, ALLSITES, Inactive Drycleaners
	CC609 - SEATTLE PORT TERMINAL 91 TANK FARM -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL, SPILLS
	CC610 - BURLINGTON ENVIRONMENTAL INC PIER 91 - 2001 W GARFIELD ST E SIDE OF BLDG - SEATTLE, WA 98119 - RCRA-TSDF,...
	611   - ELLIOTT BAY BICYCLES -  - SEATTLE, WA  - CSCSL, ALLSITES, HSL
	CD612 - NORTHWEST CENTER -  - SEATTLE, WA  - FUDS
	CE613 - WA STATE CONVENTION & TRADE CENTER - 8TH  /  PINE - SEATTLE, WA 98101 - CSCSL, ALLSITES
	CE614 - PARAMOUNT THEATRE - 911 PINE ST - SEATTLE, WA 98101 - CSCSL, ALLSITES
	CF615 - AUTOPARK USA INC - 1915 2ND AVE - SEATTLE, WA 98101 - FINDS, CSCSL, ALLSITES
	CD616 - INTERBAY OLD LANDFILL - W WHEELER ST  /  15TH AVE W - SEATTLE, WA 98119 - CSCSL, ALLSITES
	CG617 - FRED HUTCHINSON CTR LK UNION - EASTLAKE AVE E  /  FAIRVIEW AVE N - SEATTLE, WA 98109 - CSCSL, ALLSITES
	CF618 - ST REGIS HOTEL - 116 STEWART ST - SEATTLE, WA 98121 - FINDS, CSCSL, ALLSITES
	CG619 - LAKE UNION DRY DOCK CO - 1515 FAIRVIEW AVE E - SEATTLE, WA 98102 - RCRA-SQG, FINDS, CSCSL, HSL, ALLSITES, MANIFEST, ICR
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