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Introduction  

The City of Seattle Department of Transportation (SDOT) proposes to replace two existing bridges 

(East and West Bridge) on Fairview Avenue North, with a single new bridge spanning a portion of the 

southeast shoreline of Lake Union, in Seattle, Washington (Figure 1). The project is located within the 

northwest quarter of Section 19, Township 25 North, Range 04 East.   

 

 
Figure 1 – Vicinity Map 
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During the initial screening and preliminary evaluation of alternatives phase of the project, SDOT 

evaluated many elements as part of the preliminary design process prior to selecting the proposed 

project.  This report has been prepared to document the process and analyses used to arrive at the 

decision to advance the preferred project.   

The existing bridges consist of two side-by-side structures, and a floating pedestrian walkway in lake 

Union (Figure 2). The West Bridge, built in 1948, carries one lane of southbound traffic and one mixed 

use (bicycle and pedestrian) lane.  The East Bridge, built in 1963 carries two northbound lanes and a 

sidewalk.  The West Bridge has a concrete deck and is supported on creosote treated timber piles, 

many of which are deteriorated and in poor condition or previously repaired.  The East Bridge has a 

superstructure consisting of prestressed concrete girders with a cast-in-place concrete deck supported 

on pre-cast concrete piles.  The existing girders on the East Bridge have shear cracks at the ends near 

the piers which are impacting the bridges sufficiency rating. 

 

Figure 2. Existing Bridge Section 
Source: HNTB and Perteet (2013) 

 

Purpose and Need  

The purpose of this project is to maintain the transportation function and capacity on Fairview Avenue 

North and improve safety within the roadway corridor by replacing the existing deteriorating bridges 

with a new structure. The project is needed because the existing bridges are aging and do not meet 

current seismic or design standards and will not accommodate a street car in the future.  
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The new roadway section needs to be approximately 65 feet wide to accommodate two northbound 

travel lanes, one southbound travel lane, a two-way cycle track, sidewalks along the east and west side 

of the bridge, and meet current standards for lane widths.  The number of travel lanes is the same as the 

existing condition.  The City’s South Lake Union Streetcar line currently terminates approximately 0.15 

mile southwest of the bridges.  There are no formal proposals to extend the streetcar line northward, 

but SDOT has determined that the planned replacement for the existing bridges should be designed to 

accommodate the streetcar.  The new mixed use trail/sidewalk and cycle track will provide connectivity 

for the Cheshiahud Lake Union Loop trail within the project corridor and will replace existing 

pedestrian and bicycle facilities that do not meet current design standards. 

Screening and Preliminary Evaluation of Alternatives 

A Type, Size and Location (TS&L) report was prepared to document and compile all the analysis and 

investigations that were completed to establish a preferred alternative for advancing the project to final 

design and construction. The design standards that apply to the project are summarized in Appendix A 

of the TS&L report (HNTB and Perteet, July 2013).  The alternatives evaluation and screening process 

involved identifying, evaluating, and screening a range of roadway fill, bridge replacement, and bridge 

rehabilitation alternatives to identify a preferred alternative.  This process included the following:  

 Developing design criteria and alternative conceptual designs,  

 Identifying evaluation criteria for the alternatives screening,  

 Evaluating the feasibility of alternatives, and  

 Conducting a series of alternatives screening meetings with the City to select a preferred 

alternative.  

Preliminary Alternatives  

SDOT directed the pre-design engineering team to evaluate three basic options to address the issues of 

the structural deficiency of the West and East Bridges.  The first scenario was to completely replace the 

two existing bridge structures with a new roadway fill embankment.  An embankment fill option was 

proposed because it addressed perceived constructability issues with a structural alternative, potentially 

had less impacts resulting from noise and vibration as a structural alternative and would eliminate the 

long term operations and maintenance cost of a structure.  The second option was the complete 

replacement of the two existing bridges with a single new structure. The third option included the 

replacement of the existing West Bridge and the rehabilitation of the existing East Bridge to provide two 

structures with similar anticipated service lives. 

Based on these options, SDOT identified 10 initial concepts that were evaluated at a preliminary 

screening level.  These concepts included three fill alternatives, four complete bridge replacement 

alternatives, and three West Bridge replacement only alternatives. These initial concepts were not 

complete project alternatives, rather they were intended to represent a wide range of technologies and 

techniques available at that time to address the purpose and need of the project. 

From the 10 initial concepts, SDOT developed three project alternatives for formal evaluation:  
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 Roadway Fill Alternative (identified as alternative F1 in the TS&L report) – Roadway 

embankment fill section supported by retaining walls with a fill slope extending into Lake Union.  

 Complete Replacement (identified as alternative C5 in the TS&L report) – Full replacement of 

the West and East Bridges with a prestressed concrete girder superstructure supported on 8-

foot-diameter drilled shaft foundations.  

 Replace West Bridge and Rehabilitate East Bridge (identified as alternative R4 in the TS&L 

report) – Replace the West Bridge with a new bridge adjacent to the existing East Bridge 

constructed with a prestressed concrete girder superstructure supported on 8-foot-diameter 

drilled shaft foundations.  

Roadway Fill Alternative  

The Roadway Fill Alternative would completely replace the existing East and West Fairview Avenue 

North Bridges with a roadway fill section (Figure 3). An extensive amount of fill would be placed in Lake 

Union. Fill above the ordinary high water mark would be retained using structural earth walls.  

During construction the roadway section would be shifted east to facilitate the staging needed to 

maintain two lanes of traffic and one sidewalk.  

The roadway fill alternative would be constructed in two phases. During the first phase, the existing 

West Bridge would be demolished followed by construction of the western half of the fill, walls, and 

ground improvements. The second phase would demolish the East Bridge and construct the remaining 

portion of the fill, walls, and ground improvements.  

 

Figure 3. Fill Alternative Typical Section (TS&L) 
Source: HNTB and Perteet (2013) 
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Full Bridge Replacement Alternative  

The Full Bridge Replacement Alternative evaluated as part of the TS&L report would completely replace 

the existing East and West Fairview Avenue North Bridges with a single bridge (Figure 4). The proposed 

replacement bridge was a 410-foot long structure consisting of three 135-foot-long spans with the 

northern abutment located at the northern end of the existing bridges. The new southern abutment 

would be north of the existing East and West Bridge abutments by approximately 72 feet and 91 feet, 

respectively.  This was proposed to reduce costs compared to the cost of constructing a longer 

structure that would more closely match the spans of the existing bridges.  

The bridge substructure would consist of two intermediate piers and two abutments on drilled shaft 

foundations.  

The full replacement bridge would be constructed in two phases. During the first phase, the existing 

West Bridge would be demolished followed by construction of the western half of the new bridge. The 

second phase would demolish the East Bridge and construct the remaining portion of the replacement 

bridge.  

 

Figure 4. Full Replacement Alternative Typical Section (TS&L) 
Source: HNTB and Perteet (2013) 
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West Bridge Replacement and East Bridge Rehabilitation Alternative  

The West Bridge Replacement and East Bridge Rehabilitation Alternative (West Bridge Replacement) 

would replace only the existing West Bridge (Figure 5). The bridge configuration and layout would be 

nearly identical to the Full Bridge Replacement Alternative except that only the first phase of the bridge 

would be constructed during this project and would have a width of 32 feet. The second phase could be 

constructed at later date when it becomes necessary to replace the existing East Bridge. This would be 

required if the South Lake Union Streetcar line were extended across the bridge because the existing 

East Bridge is not capable of supporting the streetcar loading.  

The key difference between Phase 1 of Full Bridge and the West Bridge Alternatives would be the 

placement of median barriers on the new West Bridge and the existing East Bridge due to the raised 

profile of the new West Bridge. A portion of the East Bridge deck would need to be reconstructed to 

support the barrier. In addition to this change, the existing East Bridge would be evaluated during final 

design for strengthening and seismic retrofit which could include jacketing of the existing prestressed 

pile supports.  

The roadway section would be shifted west to facilitate the staging needed to maintain two lanes of 

traffic and one sidewalk during construction. The wider bridge would require relocation of the floating 

walkway. This relocation would also provide opportunities to improve ADA accessibility to the floating 

walkway.  

 

Figure 5. West Bridge Replacement East Bridge Rehabilitation  
Alternative Typical Section (TS&L)  

Source: HNTB and Perteet (2013) 
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Secondary Screening and Additional Geotechnical Analysis 

SDOT conducted a secondary screening process to further evaluate the three project alternatives.   All 

of the alternatives involve significant design and constructability challenges relating to in-water work, 

ground improvement below the lake bottom, construction under traffic, and physical constraints such as 

adjacent buildings and overhead high voltage power lines.  

The most substantive challenge in relation to cost was the potential need for ground improvements 

because of anticipated poor soil conditions.  SDOT conducted additional investigations to provide more 

geotechnical information to assist with the secondary screening and those investigations confirmed the 

presence of poor soil conditions throughout most of the project corridor and also identified evidence of 

past landslide activity at the bridge site.   

After conducting additional detailed analyses, SDOT determined that the Roadway Fill alternative was 

not feasible because the mass of fill in relationship to the landslide geometry decreased the stability of 

the embankment during a design-level seismic event, thus increasing the risk to adjacent properties.  

Similarly, SDOT determined that the proposed West Bridge Replacement and East Bridge Rehabilitation 

Alternative was not feasible because of the anticipated risks and costs needed to mitigate seismic 

concerns to meet suitable life safety requirements during a design-level earthquake.  The Full 

Replacement Alternative was determined to be feasible.  A summary comparison of the key differences 

among the alternatives is outlined in Table 1.
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Table 1. Summary Comparison of Alternatives 

Evaluation 

Criteria 

Roadway Fill 

Alternative  

Full Bridge 

Replacement 

Alternative  

West Bridge 

Replacement and East 

Bridge Rehabilitation 

Alternative  

Constructability Geotechnical 

considerations are 

greatest with this 

alternative. 

Need to de-energize 

overhead powerlines is 

greatest with this 

alternative 

Requires ground 

improvements at bridge 

abutments. 

Ground 

improvements 

Need to perform 

ground improvement 

along entire alignment 

to account for 

liquefiable soils. 

Longer bridge span 

eliminates the need for 

ground improvements. 

Ground improvement 

limited to bridge 

abutments.  

Seismic Poor seismic 

performance; risk of 

slope failure. 

Good seismic 

performance. 

Existing East Bridge does 

not meet current seismic 

criteria. 

Contaminated 

sediments 

Potential to cap 

contaminated sediments 

in place. 

Potential to disturb 

contaminated sediments 

during drilling of support 

shafts. 

Similar to Full Bridge 

Replacement.  Potential to 

disturb contaminated 

sediments during drilling 

of support shafts. 

In-water fill Fill would completely 

replace bridges and 

extend into Lake Union 

approximately 175 feet. 

In-water fill is limited to 

bridge shafts and sand 

application to contain 

contaminated sediments. 

Similar to Full Bridge 

Replacement.  In-water fill 

is limited to bridge shafts 

and sand application to 

contain contaminated 

sediments. 

Cost (2014 dollars) Most expensive 

(estimated $52.1M).  

$25.0M  Least expensive ($16.8M) 

but does not account for 

future costs to replace 

East Bridge. 
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No Action Alternative and Offsite Alternative  

The structural insufficiency of the existing West Bridge indicates that without replacement it will likely 

be closed before the East Bridge.  No action would result in Fairview Avenue North being reduced to 

two sub-standard width lanes on the East Bridge and no accessible bike lane and eventually the East 

Bridge would require replacement or rehabilitation or would need to be closed.  Although not formally 

developed to the extent of other concepts, the complete closure of both bridges would require traffic, 

bicyclists, and pedestrians be accommodated by a defacto offsite alternative that would involve either 

constructing a new surface bypass or rerouting traffic elsewhere within the existing street network.  

Fairview Avenue North carries 8,700 vehicles per day, with an average weekday traffic volume of 9,900 

vehicles per day (HNTB 2013), and is a major travel route along the east shore of Lake Union, 

connecting downtown Seattle and South Lake Union with the University of Washington to the north 

and the existing road network cannot accommodate this additional traffic.  A bypass is not feasible 

because there is no upland route available within the project vicinity that would accommodate the traffic 

volumes and the pedestrian and bicycle volumes associated with the Cheshiahud Trail; all adjacent 

properties are developed or are proposed for development.  Based on current and projected traffic 

volumes in the corridor neither the No Action Alternative nor an Offsite Alternative were considered 

feasible. 

Proposed Project  

SDOT’s conclusions at the completion of the TS&L study was to construct the Full Bridge Replacement 

Alternative (Alternative C5 in the TS&L report).  Following the TS&L study during final design, SDOT 

elected to modify the previously proposed Full Bridge Replacement by lengthening the bridge to allow 

the new structure to span locations of fill at the south end of the bridge and to set the abutment back 

from the bank at the north end of the bridge.  This added an additional span and bent, but avoided the 

need for ground improvements on both the north and south ends of the bridge and the need for in-

water work at the north end of the bridge.   

The current proposed project is similar to Full Replacement Alternative described in the TS&L report in 

that it includes replacement of both the East and West Bridges (Figure 6). The current design has a 

longer bridge (540 feet long vs. 410 feet long under the TS&L Full Replacement Alternative) (Figure 6). 

The longer bridge eliminates the need for fill within Lake Union at the southern approach. The current 

proposal essentially replaces the existing bridges with an in-kind structure. 

The proposed bridge replacement consists of four 135-foot-long spans with the northern abutment 

located approximately 35 feet north of the northern end of the existing bridges. The new bridge will be 

supported on 8 foot diameter drilled shafts installed to an approximate depth of 140 feet or more. 

Drilled shaft construction will also require construction of two temporary work trestles, constructed on 

temporary piles. The project also includes reconstruction of the roadway approaches on the north and 

south side of the bridge and relocation of underground and underwater utilities. The proposed new 

roadway will not add capacity and will include three travel lanes, a cycle track, and two sidewalks.  The 

project will temporarily relocate and slightly modify the existing floating walkway presently connected to 

the West Bridge. The relocated floating walkway will have a new anchorage system of steel piles and will 

be located approximately 10 feet further west than its current location. 
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Figure 6. Proposed Bridge Replacement Typical Section 
Source: HNTB and Perteet (2013) 

Documentation of Environmental Baseline and Impacts 

Prior to initiating the review of the Fairview Avenue North Bridge Replacement Project, SDOT and 

their consultant team met with Washington State Department of Transportation (WSDOT) Highways 

and Local Programs regional and environmental staff to review the project and identify key disciplines 

for additional documentation.  These included: transportation, noise, contaminated materials, water 

resources, geology, environmental justice, and fish, wildlife, and vegetation. 

SDOT has prepared stand alone discipline reports to document the existing environmental baseline and 

impacts of the proposed project for all these elements except Visual Analysis.  

SDOT has also prepared a Biological Assessment and Cultural Resources Discipline Report to facilitate 

required consultation pursuant to Section 7 of the Endangered Species Act and Section 106 of the 

National Historic Preservation Act, respectively. 

A brief summary of the environmental baseline and impacts related to visual quality are included below. 

Visual Analysis 

Replacement of the Fairview Avenue North Bridge will essentially be an in-kind replacement.  The 

existing views within the immediate vicinity will be slightly altered from current conditions.  The view 

changes both to and from the new bridge would be similar for all proposed alternatives, and differences 

between alternatives are not discernible.   



Fairview Avenue North Bridge 

 

Alternatives Analysis Discipline Report Page 11 August 2014 

During the 24-month construction period there will be heavy duty construction equipment within the 

project site, which could alter existing views in the area during the construction period.   

This project is an in-kind replacement of the existing Fairview Avenue North Bridge structure. The 

views to and from Lake Union will be largely maintained; however, the entire existing bridge 

substructure above the mud line or existing grade will be removed which currently obscures views of 

the Steam Plant from the lake.  Once completed, the new bridge will be slightly higher and crowned, and 

will extend further into Lake Union than the existing bridge.  These changes with the new bridge will 

alter views to and from the Steam Plant (ZymoGenetics), which is a designated Seattle landmark.   

 
Figure 7.  Schematic rendering of the proposed bridge. 

Source: Via Architecture, Inc. 2014 

 

Conclusion 

Based upon the recommendations in the TS&L report and subsequent investigations and decisions by 

SDOT, the proposed project that is moving forward with design is a 540 feet long bridge, consisting of 

four 135-foot-long spans with the northern abutment located approximately 35 feet north of the 

northern end of the existing bridges. The new bridge will be supported on 8 foot diameter drilled shafts 

installed to an approximate depth of 120 feet or more. Drilled shaft construction will also require 

construction of two temporary work trestles, constructed on temporary piles. The project also includes 

reconstruction of the roadway approaches on the north and south side of the bridge and relocation of 

underground and underwater utilities. The proposed new bridge will not add capacity and will include 

three travel lanes, a cycle track, and two sidewalks.  The project will temporarily relocate and slightly 

modify the existing floating walkway presently connected to the West Bridge. The relocated floating 

walkway will have a new anchorage system of steel piles and will be located approximately 10 feet 
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further west than its current location.  The bridge will essentially be an in-kind replacement; however, 

minor changes both to and from the bridge will occur as a result of the replacement. 
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5.9 - Construction Methods Technical Memoranda 

4-Span Bridge Alternative 

 

1.0 - Introduction 

This memorandum will identify construction methods and equipment that 

minimize impacts as described in the environmental documentation, minimize 

cost, reduce risk, and meet a reasonable construction schedule.  

This Construction Methods Technical Memoranda is based upon the construction 

sequence planned for the 4-Span Bridge Alternative (Option 6) for the Fairview 

Bridge Replacement project.  

2.0 - Current Construction Constraints: 

2.1 Work Windows - There are a number of construction activities that require 

high crane booms and drilling masts that will extend into the safe zone of the 

energized power line and many of these same construction activities must be 

conducted within the In-Water-Work-Window. 

Currently the In-Water-Work-Window is from October 1 to April 15 and overhead 

115KV Bonneville Power Lines currently allow, upon approval, a 30 day power 

outage within the months of April 1 to October 1.  

Unfortunately these two windows only overlap by two weeks each year (April 1 to 

April 15) and there are no guarantees or reassurances that either or both work 

windows can be extended so that they will overlap for a greater length of time. 

2.2 Vibratory and Impact pile driving hammers - cannot be used due to 

the sensitive equipment used by an adjacent business (24 hours/day and 7 

days/week). 

2.3 Noise Restrictions - other than a limited number of days, the close 

proximity of the construction activities to the Equinox Apartments and the Silver 

Cloud Inn will most likely be restricted to the hours between 6 am and 10 pm. 

2.4 Traffic - A minimum of one-lane in each direction must be maintained through 

the project site, except for night time full time closures between 9 pm and 6 am. 

 



3.0 Assumptions Used to Develop the Construction Methods and 

Schedule 

1) Notice to Proceed (NTP):  occurs not later than January 15, 2015. 

 Bid process would be in November of 2014; 

 Contract awarded and executed in December of 2014. 

 Contractor would be able to mobilize project by January 15, 2015. 

2) In-Water-Work-Window: Bid Documents will include an approved; extended In-

Water-Work-Window (IWWW) from October 1 to June 1, 2015. The current 

IWWW is October 1 to April 15. 

3) Power Outage: Bid Documents will included an approved extended power outage 

from Bonneville Power and SCL for a 3 month minimum power outage (April 1 to 

July 1, 2015) which falls within the allowable window of April 1 to Sept 15.  An 

Outage is needed for West Bridge construction operations of drilling permanent 

and temporary shafts, setting of temporary trestle, and the setting of the precast 

girders. The East Bridge is farther away from the power lines and will not need 

an outage. 

4) Vibration:  Foundations for temporary work trestles and permanent piers will 

require drilled shafts to minimize the vibration that may affect sensitive 

experiment and testing equipment at nearby businesses.    

5) Construction Work Hours: It is anticipated that during the extended outages, the 

contractor would be allowed to work extended hours for double shift operations 

and weekends in order to lessen the risk on scheduled activities during these 

critical time frames. Extended hours could also be allowed in order to help 

accelerate the overall completion of the project and mitigate the time impact on 

the public and adjacent businesses. 

6) Contaminated Materials have been identified at the site.  

7) Trolley Lines will be de-energized and removed for construction and will be re-

instated upon completion of construction. 

8) Walkway from ZYMOGENETICS would be out of service during construction and 

will be restored when construction is completed. 

 

4.0 - Construction Planning Phase 

One of the most critical phases of this Project will the construction planning stage, which 

is the period between the Contract Execution (Mid-December 2014) and the beginning 

of on-site activities (March 1, 2015). During this "Planning Phase" the Contractor must 

submit and receive Approvals for most of the required project "Submittals" and Permits. 

In addition Subcontracts and Purchase Orders must be executed, and critical 



Procurements such as the precast girders must be into fabrication.  Without the 

Approvals, it is highly unlikely that the accelerated work activities that occur in the 

concurrent Power Outage Window and In-Water-Work-Window will be completed by 

July 1, 2015 resulting in a one year shutdown and delay of the Project. 

To minimize the risk of delaying the project the Contractor must accelerate the 

"Planning", Submittals and procurements and the Owner must also accelerate their 

efforts in the review and approval of the Submittals. To be successful, the Contractor, 

Owner, and Engineers will need to cooperatively solve and expedite any issues within 

the Submittals, Applications or Contract Documents. 

4.1  Planning Phase Activities (December 15, 2014 to March 1, 2015) 

1.  Key Submittals 

 CPM Schedule 

 Health and Safety Plan 

 In-Water-Work Plan 

 TESC Plan 

 Plan for Maintaining Clearance around Power Lines 

 Traffic Control Plan 

 Work Trestle Design 

 Demolition Plan for West Bridge 

 Design for strengthening the East Bridge for girder erection 

cranes 

 Handling and Disposal of Contaminated Soil and materials 

 Approval of Disposal sites 

 Formwork and Falsework design 

 Concrete Mix Designs 

 Precast Concrete Girder Shop Drawings 

 Reinforcing Steel Shop Drawings 

 

2.  Permit approvals as required 

3.  Secure staging areas and set up on-site office 

4.  Sub-Contracts executed 

5.  Key Material Procurements 

6. Secure equipment for the specialized work operations, including the 

watercraft, barges, Shaft Drilling equipment, cranes, and excavators. 

 



5.0 On-Site Activities after NTP but prior to April 1, 2015 and the 

Power Outage Window  

5.1  Preconstruction activities:  

 Secure staging areas and set up on-site office 

 De-Energize and remove existing Trolley lines 

 Install BMP's and TESC per approved Plan 

 Remove and store existing Dock 

 In water debris clean up 

 Testing of existing water conditions 

 Set up of silt curtain and silt fencing 

 Set up area for contaminated material that would need to be handled; 

 Set up Traffic Control and move traffic into one-lane each way on the 

existing East Bridge. Close West Bridge to Traffic. 

 Remove portions of existing West Bridge that can be performed without  

impact to the Power lines. The existing West Bridge Roadway can be 

removed sawing the deck into sections and lifting/removing them using 

Excavators that will provide clearances from the power lines. 

 Pre-fabrication of the work trestle 

 

6.0  Temporary Drilled Shafts for Work Trestle: (Power Outage 

Window & IWWW needed) 

This activity requires it to be performed during the Power Outage and the IWWW. 

 

Temporary Drilled Shafts are used to minimize noise and vibration to surrounding 

buildings, businesses, and underlying soil. Normally these temporary shafts would 

be driven piling that are installed using a vibratory or impact hammer.  

 

Prior to removal of the existing West Bridge Deck,  cut a 3 foot square hole in the 

concrete deck at the shaft locations and drill a 24-inch steel casing to the design 

depth through the hole.  There are several pieces of drilling equipment that can 

perform the work, but all will have tall masts or booms that will infringe upon the 

setback clearances for the Power Lines.  

 

 

 

 

 



7.0 Westbound Bridge Deck Removal and Work Trestle:   
 

This work operation will involve 3 activities:  

1. Concrete deck removal  

2. Placing a 2 foot sand blanket over the contaminated lakebed under the 

worksite 

3. Installing the steel girders and decking for the work trestle  

 

To maintain access to the operation, the activities would be sequenced in each span 

until the work trestle decking is installed. The operation will then move forward to the 

next span. This will be repeated until the work trestle is completed across the lake. 

 

 

7.1  Concrete Bridge Deck Removal:  (Power Outage and IWWW Only) Saw cut the 

deck into sections that can be easily lifted and places onto a truck for disposal. The 

saw cutting will eliminate demolition debris from entering the water.   

Schedule: Estimated to take 6 weeks working 2 shifts. 

Equipment:   

1. Track Hoe with thumb or/and demolition head attachment 

2. Crane to lift sections of the deck and place into trucks 

3. Dump Trucks or Tractor/Trailer with demolition bed. 

4. Tractor trailer with flatbed 

5. Large Concrete Saw 

7.2  Sand Blanket: (IWWW only) Place during deck removal operations.  The two 

(2) foot thick sand blanket fill is being placed to contain and minimize disruption of 

existing contaminated soils. The sand materials could be placed with the track hoe 

or a crane with a skip box. 

7.3  Work Bridge: (Power Outage and IWWW)  Will commence at one end of the 

bridge following behind the deck removal and sand blanket operation. Install steel 

cap beams and stringers for structural members, and set prefabricated deck 

sections.  The deck sections will be constructed to be removable for access during 

construction of the new piers 2, 3, 4. This work operation will require the power 

outage and extended IWWW.  

Pre-fabricate or panelize the decking system to help expedite the operation. 



Installation of stringers and deck will follow the existing concrete deck removal 

operation and will set from the completed portions of the Work Bridge. This 

operation will require cranes to handle the steel members and deck panels.   

Schedule: Estimated to take 4 weeks, working 2 shifts. The completed work 

 trestle would lag behind the deck removal about 14 days. 

Equipment: 

1. Track Hoe with drill mast for piles; 

2. Crane for handling of steel members and decking; 

3. Welder for steel frame system; 

4. Forklift for handling materials. 

 

7.4  Remove Existing Timber Piles: (IWWW only) Will be completed during deck 

removal operation or work trestle operation. After a 2-foot sand blanket has been 

place over the contaminated lake bed, use a track mounted excavator to grab the 

timber pile and snap them off at or below the existing mudline.  

 

7.5 Remove Existing Concrete Piles:  (IWWW only)-  These will be saw cut at the 

existing mudline which is below the 2-foot layer of sand. Divers will be used for this 

operation. This operation is not on the critical path and can be performed at any time 

during the In-Water-Work-Window.  

 

8.0 West Bridge Substructure 

 

8.1  Drill new Shafts/Rebar Cage/Place Concrete: (Power Outage and IWWW) - 

This operation will be accomplished from the work bridge and will require SCL power 

outage and an extended IWWW.  The pier columns are designed to be 

approximately 150 feet and will require high mast equipment and crane work. The 

pier construction will start with set-up of equipment and materials in place.  Drilling 

will commence and removal of materials will need to be monitored for potential 

contamination. 

 

The prefabricated sections of casing are connected with a bolted connection for 

speed. Each section will be rotated or oscillated into the ground and as the casing is 

installed additional sections will be bolted onto the top of the installed section until 

the desired depth is achieved. If the hole is not dry then concrete plug will be placed 

by tremie to the bottom of the hole to seal the casing. The casing will be dewatered 

and water will need to be captured and monitored for contamination.  When the 



casing is dewatered the full length rebar cage will be installed and concrete will be 

placed. When the casing is set to designed grade, the drill operation will commence 

with the next pier casing while the rebar cage is set and concrete is placed in the 1st 

casing, this sequence will continue till all piers are completed.  

 

Schedule: We estimate drilling and construction of the 10 drilled shafts will take 5 

weeks. This will probably be a two shift operation due to being performed during 

the power outage window. 

 

Equipment: 

1. Large Crane mounted with a drilling attachment; 

2. Large Crane for handling of casings and rebar cage; 

3. Concrete trucks/Concrete Pump for concrete placement; 

4. Forklift for material handling; 

5. Welder for casings. 

 

8.2  Pier Columns at Piers 2, 3, and 4: (Power Outage and IWWW) -  Following 

behind the shaft construction will be construction of the columns at Piers 2, 3, and 4 

(6 total for West Bridge). 

 

Schedule: Estimated at 4 weeks – 2 shifts  

 

Equipment: 

1. Small Crane for setting forms and handling rebar; 

2. Forklift to get materials to crane; 

3. Welder if using steel forms; 

4. Concrete Pump for placement of concrete; 

5. Concrete Trucks for delivery of concrete. 

 

 

8.3  Crossbeams: (Power Outage only) – This operation follows behind columns at 

Piers 2, 3, 4.  

 

Schedule: Estimated to take 3 weeks – 2 shifts 

 

Equipment: 

1. Crane for setting forms and handling rebar; 

2. Forklift to get materials to crane; 

3. Concrete Pump for placement of concrete; 

4. Concrete Trucks for delivery of concrete. 



 

 

8.4  Abutments:  Pier 1 and Pier 5: (Power Outage only) - Follows behind the 

drilled shafts at Pier 1 and Pier 5. Precast girders will set on top of abutment wall. 

 

 

 

9.0 West Bridge Superstructure 

 

9.1  Remove Work Bridge Superstructure: (Power Outage only) - Work Bridge 

superstructure would be removed in sections immediately prior to setting precast girders.  

 

Several spans of the work trestle superstructure will be removed to clear the span needed 

for precast girder erection. Once a span of the permanent bridge is cleared, the precast 

girders for that span can be set. 

 

 NOTE: 

Fairview Ave will be closed to traffic during this night time operation.  

One crane will be positioned on the work trestle during the girder erection. 

  A second crane will be positioned on the existing, strengthened East Bridge 

  

The work bridge drilled shafts would be removed at a later date which will require only an 

IWWW.. The work bridge removal could be done on day shift and girders set on night shift  

 

9.2  Set Girders (24 girders – 6 each span – 4 spans): (Power Outage Window 

only) – Prior to setting girders, the East Bridge would be strengthened, as required, 

to support a crane capable lifting and setting one end of a girder.  This operation will 

require a full traffic closure most likely on a night time shifts. 

 

Upon completion of setting the precast girders, the extended IWWW will no longer be 

required in the Spring of 2015. Remaining in-water-work can be performed during the next 

window on October 1, 2015 to April 15, 2016. 

 

 Schedule: Estimated at 3 weeks – 2 shifts (includes work bridge removal). 
  

Equipment: 
1. 2 large cranes to handle girders (maybe one really large crane?); 

2. Semi-Tractor/Trailer for delivery of girders; 

3. Semi-Tractor/Trailer for removal of work bridge materials; 

4. Forklift for material handling 

 

 



9.3  Roadway Deck: (No work windows needed) - After Girders are set  the 

roadway deck work will commence.  A plywood containment deck will be placed on 

the bottom flange of the precast girders to contain any material that may be dropped 

as well as concrete leakage. Concrete deck formwork will be placed on the 

underside of the top flange of the girders to support the deck reinforcing steel, 

imbeds, and concrete during placement.  Work will proceed span to span until 

completed.  

Schedule: Estimated to take 6 weeks (would be good work to 2 shifts). 
 
Equipment: 

1. Crane to handle rebar and form materials 

2. Forklift for material handling 

 

9.4  Place Roadway Deck: (No work windows needed) - After completion of  

roadway deck forming, rebar placed and embeds installed, the roadway deck 

concrete is placed. This could be done in sections however this will depend on the 

expansion joint layout 

 

Schedule: Estimated to take 1 week for placement and 1 week for cure 

 

Equipment: 

1. Concrete Pump or line pump 

2. Concrete Trucks 

3. Concrete Finishing Machine (Bidwell). 

 

9.5  Deck Improvements : (No work windows needed) - (barrier, railing, lights, 

striping, and ACP pavement at bridge ends): This work is all the work above the 

roadway deck that is required to get ready for the traffic switch onto the new West 

Bridge from the existing East Bridge. Bridge rails, Light poles and wiring, installation 

of conduit on underside of deck, Temporary barriers for traffic, Temporary HMA, 

Complete approaches to new bridge deck , Expansion joints. 

 

Schedule: Estimated at 5 weeks 
 
Equipment: 

1. Concrete Trucks; 

2. Forklift; 

3. Small Crane or forklift for barriers 

5. Small Crane or forklift for light poles; 

6. ACP paving machine; 

7. Asphalt Delivery Trucks; 



 

10.0  Switch Traffic to New West Bound Deck: 1 day 

 

11.0  East Bridge - Repeat above except: 

 1.  Power Outage is not Required 

 2.  The In-Water-Work-Window does not need an extension.  

 

Schedule: Construction is estimated at 10 months for the East Bridge 

 

Equipment: See above descriptions 















http://www.wsdot.wa.gov/LocalPrograms/Bridge/BRAC.htm










http://www.seattle.gov/transportation/fairviewbridge.htm


http://epamap14.epa.gov/ejmap/entry.html
http://reportcard.ospi.k12.wa.us/summary.aspx?year=2012-13
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Figure 3

Plan and Pro�le of Proposed Fairview Avenue North Bridge
Seattle, Washington
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Construction Equipment and Noise 

Construction will require the use of heavy machinery including graders, excavators, dump trucks, auger 

rigs, rollers, pavers, dozers and cranes, and the potential use of a vibratory pile driver (for installation or 

removal of piles). The noise generated by these types of equipment is briefly discussed below to provide 

a context for discussion of disturbance impacts to terrestrial wildlife. No highly intensive noise activities 

such as blasting or impact pile driving are anticipated. 

Construction Schedule and Timing Constraints 

Construction of the project is anticipated to occur over a 24-month period between spring 2015 and 

spring 2017. Several factors constrain the timing of certain construction elements: (1) the need to 

maintain traffic flow over the bridge during construction, (2) conflicts with overhead high-voltage 

transmission power lines, and (3) the allowed in-water work window for the project area.  The general 

in-water work window for fish protection for the Ship Canal and Lake Union is from October 1 to April 

15.  

Stormwater System Improvements 

The project will result in an overall reduction (approximately 0.32 acre) of pollution-generating 

impervious surface (PGIS). Furthermore, stormwater facilities will treat stormwater runoff from all PGIS 

within the project area for water quality prior to stormwater discharge into Lake Union. Currently, 

runoff from impervious surfaces in the project receives no stormwater treatment or detention. 

Secondary Construction Activities 

Staging and Stockpile Areas 

Staging and stockpile areas are necessary to store equipment and construction materials, to stockpile fill 

materials (e.g., clean sand and gravel), for assembly of the rebar cages required for drilled shaft 

installation, and to serve as decanting facilities for potentially contaminated and clean soils (separate 

facilities). Although the exact siting of these areas has not yet been finalized, several likely stockpile and 

staging areas have been identified immediately adjacent to the work area (Figure 4). Staging and stockpile 

areas will be established in currently developed areas, outside of the OHWM of Lake Union and other 

sensitive areas. These areas will be delineated with construction fencing and TESC measures installed to 

contain all materials and runoff from entering project waters.   
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Figure 4

Potential Staging and Stockpile Areas
Seattle, WA

SOURCE: King County, 2011; Microsoft Bing Maps, 2011 (Aerial)
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Barge Activity 

Barges may be used for construction of the project. Disturbances from near-shore barge operations are 

likely to be limited, and may result from anchoring, or barge travel in shallow water. The water depth in 

the vicinity of the work area is approximately 16 feet, although the water depth decreases towards 

shoreline. The typical draft (hull depth below waterline) of a heavy construction barge is 6 to 10 feet. 

Placement and movement of barges will be required to avoid grounding in shallow waters, in order to 

minimize sediment disturbance and associated turbidity. The use of barges, as with all other in-water 

work, will be required to comply with state water quality standards, and this activity would be included 

in the establishment of an approved water quality monitoring plan.   

Methodology  

The purpose of this study is to make a general assessment of vegetation types and potential fish and 

wildlife habitats; it does not include formal wildlife surveys.  Environmental Science Associates reviewed 

existing information about natural resources in the project vicinity, including City of Seattle sensitive 

areas mapping; Washington Department of Fish and Wildlife (WDFW) Priority Habitats and Species 

mapping (2013); Washington Department of Natural Resources rare plant database (2013); and other 

documents cited in the references chapter.  Environmental Science Associates biologists made a 

reconnaissance visit to the project area during January 2014.   

Environmental Science Associates also evaluated the potential presence of species listed under the 

federal Endangered Species Act.  Analysis methods are detailed in the Fairview Avenue North Bridge 

Replacement Project Biological Assessment (ESA, 2014).  

Affected Environment  

Fairview Avenue North is a major arterial street that runs along the eastern shoreline of Lake Union. To 

the north, Fairview Avenue connects with Eastlake Avenue East and to the south it intersects other 

major city arterials including Mercer Street and Denny Way (Figure 1). This roadway supports north-

south traffic between downtown Seattle and the University District.    

The land use in the project area is already developed as commercial/industrial, with industrial, office, and 

business zoning. Vegetation within the project corridor is limited to some shrubs and individual 

scattered small landscape-type coniferous and deciduous trees located along the west (waterward) side 

of the existing north and south bridge approaches. In addition, narrow strips of grass, street trees, and 

ornamental shrubs are located along the edges of Fairview Avenue North. 

Within the project area, the proposed project is located within and above Lake Union. No other surface 

water features are present on-site and no wetlands were identified on or adjacent to the project site. 

The topography of the site is flat at both ends of the bridge due to previous grading and filling of the 

area. The bridge straddles the east edge of Waterway 8 with water depths up to 26 feet near the center 

of the bridge and becoming shallower to the east. The mudline along the north end of the bridge inclines 

steeply to the north while the southern end has a more gentle increase in elevation to the south. The 
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ordinary high water mark (OHWM) of the lake extends under the ZymoGenetics building, which is built 

on piles in this area. 

This portion of the east Lake Union shoreline is considered one of the most heavily modified in Seattle, 

with more than 90 percent of the shoreline armored with bulkheads and riprap (City of Seattle, 2010). 

Concrete rubble, wood waste, and other debris cover the shoreline under almost all of the East Bridge 

and much of the West Bridge (refer to photos in Appendix A). 

Riparian vegetation does not exist at the bridge crossing, and vegetation is sparse within the project area 

along the upland portion of the waterway edges. These plants are largely noxious species and landscape 

cultivars that have no physical connection with the waterway (refer to photos in Appendix A).    

In addition to over 200 creosote-treated wooden piles and concrete piles that support the existing 

bridges, multiple wooden braces occur under the bridge (Photo 2, Appendix A), in addition to concrete 

rubble and refuse. A metal walkway located under the bridge (perpendicular to bridge) provides 

pedestrian passage from the ZymoGenetics building to a floating walkway and kayak launch dock.  The 

proposed project includes the removal of the floating walkway during construction, the re-installation of 

the walkway on a new alignment approximately 10 feet west of its current location following 

construction.  The change in alignment is necessitated by the slightly wider footprint of the new bridge. 

Aquatic Habitats (Lake Union) 

Basin Overview 

Lake Union is a portion of the Lake Washington watershed, which in turn comprises 13 major drainage 

sub-basins and numerous smaller drainages, totaling about 656 linear miles of streams, two major lakes, 

and numerous smaller lakes. Lake Washington is located within the watersheds drained by Issaquah 

Creek, the Sammamish River, and the Cedar River, referred to as the Cedar-Sammamish Watershed 

Basin, or WRIA 8. The majority of the immediate watershed is heavily developed.  

The Lake Union/Lake Washington Ship Canal system is comprised of the Montlake Cut, Portage Bay, 

Lake Union, the Fremont Cut, and the Salmon Bay Waterway. The Montlake Cut is an approximately 

100-foot wide channel with concrete bulkheads extending along the length of the channel. Portage Bay is 

located west of the Montlake Cut and has a natural surface connection to Lake Union. Lake Union is 

linked to the Salmon Bay Waterway through the Fremont Cut, a steel, rip-rapped navigational channel.  

Lake Union has glacial origins. The basin of the lake was created 12,000 years ago by the Vashon glacier, 

which also created Lake Washington. Lake Union covers an approximately 581-acre area with an 

average depth of 32 feet.  

Shoreline Habitats 

Current land uses along the shores of the Lake Union system consist primarily of water dependent 

commercial and industrial uses including marinas, commercial shipyards, and drydocks. Other 

commercial development and single and multi-family residences also border the shoreline. Habitat in the 

Ship Canal and Lake Union is much more modified than that in Lake Washington. The shoreline is 

heavily armored and the presence of bulkheads, docks, and over-water structures provides virtually no 

natural shoreline within the system (Weitkamp and Ruggerone, 2000). Lake Union and the Lake 
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Washington Ship Canal still support a large live-aboard and houseboat community. The south end of 

Lake Union is the only area of the lake that has retained any natural shoreline characteristics (Weitkamp 

and Ruggerone, 2000). 

Control of Water Levels 

The U.S. Army Corps of Engineers (USACE) is mandated by Congress (Public Law 74-409, August 30, 

1935) to maintain the level of Lake Washington, Lake Union, and the Ship Canal between 20 and 22 feet 

(USACE datum) as measured at the Government Locks (Chittenden/Ballard Locks). The USACE 

operates this facility to systematically manage the water level in Lake Washington, over four distinct 

management periods, using various forecasts of water availability and use. The four management periods 

are as follows:   

 Spring refill - lake level increases between February 15 and May 1 to 22 feet (USACE datum);   

 Summer conservation - lake level maintained at about 22 feet for as long as possible, with 

involuntary drawdown typically beginning in late June or early July;   

 Fall drawdown - lake level decreasing to about 20 feet from the onset of the fall rains until 

December 1; and   

 Winter holding - lake level maintained at 20 feet between December 1 and February 15.  

Operation of the Government Locks and other habitat changes throughout the Lake Washington Basin 

have substantially altered the frequency and magnitude of flood events in Lake Washington and its 

tributary rivers and streams. 

Water and Sediment Quality 

Lake Union is included on the Washington Department of Ecology’s 2008 list of impaired and 

threatened water bodies, pursuant to Clean Water Act 303(d).  Lake Union/Lake Washington Ship 

Canal is 303(d) listed for total phosphorus, fecal coliform bacteria, lead, and aldrin in the water column 

and for sediment bioassay (Ecology, 2013).  Lake Union experiences periods of anaerobic conditions that 

typically begin in June and can last until October.  Significant sediment contamination (heavy metals and 

organics) has been documented in Lake Union, primarily from historic industrial sources. 

Terrestrial Habitats 

The project is located in an urban setting on the eastern shore of Lake Union. Vegetation and wildlife 

habitats are heavily impacted by urban development and human activities, but they still support some 

native species, as discussed below.  Representative photos are provided in Appendix A.  

Information on threatened and endangered plant species and plant communities from the Washington 

State Department of Natural Resources (WDNR) Plant Natural Heritage Database (2013) indicated that 

no threatened or endangered plants are known to occur within the project vicinity. 

Landscaped Areas  

Landscaping in the project area includes planting strips along Fairview Avenue North and adjacent to 

buildings. Common landscaping species include nonnative shrubs such as cotoneaster, dwarf pine, box 
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hedge, and rhododendron. A small area near the north end of the walkway on the west side of the 

Fairview Avenue Bridge has recently been planted with native shrubs such as snowberry.  

Street trees are present along the roadway, planted approximately 20 feet apart within narrow grassy 

strips or interspersed with small shrub or groundcover species. Most street trees in the project area are 

small and appear to have been recently installed. A few larger red maples are located at the south end of 

the bridge (Photo 1).  

Other trees in the project area include big-leaf maple, western red cedar, Douglas fir, and ornamental 

cherry. These are either used as street trees (ornamental cherry) or occur as single trees or in small 

landscaped areas. 

Structures 

Structures in the project area may provide limited habitat for wildlife. The bridge support structure 

could be used as a roosting area by pigeons, although the chain-link fencing along the bridge may deter 

birds (Photo 2). The kayak launch pad and floating walkway may be used as a resting spot by waterfowl 

such as mallards and Canada geese (Photo 3). There are several old piers and an abandoned dock west 

of the Fairview Avenue Bridge that provide perching spots for birds such as gulls, great blue herons, and 

cormorants (Photo 4). Building roofs along Lake Union also serve as resting areas for gulls and other 

bird species.  None of these structures have been documented to provide habitat for any wildlife 

species. 

Native Vegetation 

No wetlands are located in the project area. The only native vegetation observed includes a few Douglas 

fir, big-leaf maple, and western red cedar trees in scattered areas. A landscaped area north of the 

ZymoGenetics building contains several large, multi-stemmed big-leaf maple trees along with native 

understory shrubs such as salal and tall Oregon grape.   

Wetlands 

No wetlands are located in the project area. 

Nonnative Invasive Species 

Vegetated areas that are actively maintained are dominated by nonnative invasive species, primarily 

Himalayan blackberry and English ivy (Photo 5). Other scattered invasives include butterfly bush, 

clematis, and Scot's broom.  

Lake Union contains nonnative invasive aquatic vegetation, including Eurasian water milfoil and Brazilian 

elodea (Ecology, 2004).  
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Fish and Wildlife Use of Project Area 

This section summarizes documented occurrences of fish and wildlife in the project area, including 

special-status species.  

Fish 

Most of the nearshore habitats of Lake Union are dominated by overwater structures. Most of the 

shoreline habitat in the project area has been armored with riprap (Photo 6). The most abundant fish 

species observed in the lake during recent surveys was the small forage species threespine stickleback.  

Low numbers of several other warmwater resident species were also present including smallmouth bass, 

yellow perch, prickly sculpin, and sunfish (Pentec, 2010). Species documented in the lake by WDFW 

include largemouth bass, black crappie, brown bullhead, and coastal cutthroat trout (WDFW, 2013).  

Other fish known to inhabit the lake include coho, resident cutthroat trout, longfin smelt, river lamprey, 

and northern pikeminnow.  Federally listed fish species known to occur in the lake are discussed later in 

this section. 

Terrestrial Wildlife 

ESA observed several bird species in the project area during the January 2014 site visit. American robins 

were observed foraging for berries in trees along Fairview Avenue North. Evidence of breeding (a few 

old crow and bushtit nests) was also noted in trees along the roadway.  

Lake Union attracts a variety of water-associated bird species year-round, such as gulls, ducks, geese, 

and cormorants. These species likely use the lake primarily for foraging since nesting materials and sites 

are scarce (City of Seattle, 2010). ESA observed cormorants perching on old pilings and building 

rooftops near the lakeshore. A great blue heron was perched on the abandoned dock west of the 

bridge. Gulls, hooded merganser, and cormorants were present on the lake surface. Canada geese use 

the kayak launch, as evidenced by scat.  

Numerous other species of birds and small mammals likely use the project area. These include species 

that can tolerate or benefit from human disturbance, using landscape vegetation, structures, garbage 

cans, riprap, and other human features for foraging, movement, shelter, and potentially even breeding 

sites. Examples include common songbirds such as house sparrow; waterfowl such as mallard duck; and 

mammals such as Norway rat.  A discussion of state designated Priority Habitats and Species known to 

occur in the project area occurs later in this section. 

Federally Listed Species 

Three federally listed fish species, discussed below, are thought to occur in the project area. No listed 

terrestrial wildlife or plant species or suitable habitats are present.  
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Table 1. Occurrence of Federally Listed Species and Critical Habitat within the Project Area. 

Common Name ESA Status Jurisdiction 
Critical 

Habitat 

Coastal-Puget Sound DPS Bull Trout Threatened USFWS Yes 

Puget Sound Chinook Salmon 

Evolutionarily Significant Unit (ESU) 

Threatened NMFS Yes 

Puget Sound Steelhead Distinct 

Population Segment (DPS)  

Threatened NMFS No  

 

Bull Trout 

Bull trout may occasionally occur within the project area but are not known to be regular inhabitants of 

the lake. The species likely uses the lake primarily as a migration route to marine waters for foraging and 

rearing. Adult and subadult bull trout could occur in the project area in the non-summer months, when 

Lake Washington water temperatures are below 15ºC.  

USFWS published the final rule designating critical habitat for Coastal-Puget Sound bull trout in 

September 2005 (70 FR 56212) and redesignated it in September 2010 (75 FR 63898). The final rule 

identifies Lake Washington as designated critical habitat for Coastal-Puget Sound bull trout. Any bull 

trout usage of Lake Union is extremely limited, and would be limited to use as a migration corridor. 

There are no physical impediments to bull trout migration in the Action Area. However, temperature-

related impediments may also be present in Lake Union. Surface water temperatures of these water 

bodies typically exceed 20ºC for substantial portions of the summer. 

Bull trout may forage in the Lake Union, Lake Washington, and the Ship Canal as they migrate to and 

from the marine environment. Availability of food in Lake Union is generally good. The invertebrate 

food base in Lake Union is more abundant now than it was in the middle of the twentieth century but 

likely less productive than it was under historical conditions. Bull trout are expected to forage on 

juvenile salmonids, which are less abundant than they were historically.  

The vast majority of the Lake Union shorelines are modified and lack habitat complexity. Despite the 

high summer water temperatures in surface waters, they continue to provide sufficient water quality and 

quantity to support normal growth and survival of bull trout. However, the substantial populations of 

nonnative predator species (e.g., smallmouth bass) are detrimental to healthy bull trout populations. 

Chinook Salmon 

Chinook salmon juveniles and adults occur in Lake Union (WDFW, 2011a, b). This potentially includes 

outmigrating fry that enter from the Sammamish and Cedar Rivers (Fresh, 2000; Tabor et al., 2004; 

Tabor et al., 2006). Adult Chinook salmon may also be present as they typically return to Lake 

Washington in August and September (City of Seattle and USACE, 2008).  
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Chinook salmon smolts appear to briefly reside (1-4 days) in Lake Union during their outmigration. 

Smolts use the entire lake, with 25% to 50% of tagged smolts using the southern portion of Lake Union.  

During this residence, Chinook move around the northern and southern parts of the Lake. Chinook 

smolts are active during the day, but exhibit variable behavior at night.  

Juvenile salmonids appear to avoid overwater structures in Lake Union (Celedonia et al., 2008ab; 

Pentec, 2010).  Acoustic tracking between 2005 and 2007 in the Ship Canal at Portage Bay and north 

Lake Union showed little evidence of shoreline affinity. Instead, juvenile Chinook salmon smolts were 

observed fanning out and mixing within Portage Bay and north Lake Union (Celedonia et al., 2008a). In 

north Lake Union most activity occurred at depths greater than 33 feet. Pentec (2010) noted that only 1 

of 97 observations events conducted between late-April and early-July revealed the presence of juvenile 

Chinook salmon near floating homes. Juvenile salmonids largely avoided nearshore habitats in South 

Lake Union and Gas Works Park. 

Returning adult Chinook salmon pass through the Ship Canal and Lake Union from the end of July 

through the beginning of September. Very little is known about adult salmon migration through the Ship 

Canal and Lake Union. In general, adult salmon do not appear to spend substantial time in the Ship 

Canal, including Lake Union. Typically, Chinook pass through the Ship Canal in 2 or fewer days (Fresh et 

al., 1999, 2000). Habitats used by adult salmon migrating through the Ship Canal are unknown. Only one 

report shows that Chinook salmon are generally found near depths of 20 feet in the Ship Canal (Fresh 

et al., 1999). 

Adult salmon passage through the Ship Canal and Lake Union is thought to be influenced by warm water 

temperatures in the Ship Canal, among other things. Both sockeye and Chinook salmon may be 

impacted by these high temperatures. Sockeye tend to spend longer in the Ship Canal, but also keep to a 

tighter temperature range than Chinook. Chinook enter the Ship Canal later in the season when 

temperatures are higher, however. 

High summer water temperatures in the Ship Canal and Lake Union are physiologically stressful to adult 

salmon. Low summer dissolved oxygen levels in Lake Union (June to October) may also be a problem 

for adult salmon. Low dissolved oxygen in the lake may prevent salmon from using the water column 

below a 33-foot depth, while warmer surface temperatures later in July may limit use of the upper water 

column (City of Seattle and USACE, 2008).  

NMFS published the final rule designating critical habitat for Puget Sound Chinook salmon in September 

2005 (70 FR 52630). Within the project area, Chinook salmon critical habitat is present within the 

nearshore habitats of Lake Union. The critical habitat throughout Lake Union has been substantially 

modified by long-term human activities. Freshwater rearing habitat along much of the shoreline of Lake 

Union supports introduced species (i.e., black crappie, carp, smallmouth and largemouth bass, goldfish, 

and yellow perch). Some of these species are also known to prey on juvenile Chinook salmon, further 

degrading the rearing conditions. Various forms of native and nonnative riparian vegetation grow along 

portions of the shoreline and substantial portions of the shoreline are hardened, producing relatively 

deeper habitat than that preferred by juvenile Chinook salmon. In general, the habitat conditions in 

much of the project area are unsuitable for Chinook salmon rearing. 
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Steelhead 

Steelhead migrating through the Lake Washington watershed use the general area as a migratory 

corridor. Although limited information is available on steelhead passage through the Ship Canal, peak 

passage of steelhead smolts at the Ballard Locks is believed to occur in May (City of Seattle and USACE, 

2008). The large steelhead smolts likely migrate relatively quickly through Lake Washington and the Ship 

Canal during late spring, utilizing a wide range of habitats. Their large size likely reduces predation risks 

during migration. There is no available information that identifies the project area as a location 

specifically used by juvenile steelhead for rearing. 

Historically, adult steelhead entered Lake Washington through the Ballard Locks between December 

and early May, with peak numbers in February and March. Their subsequent movements in the Ship 

Canal and Lake Washington have not been described in available documents. It is likely the steelhead 

move directly into Lake Washington because the water temperatures are relatively cool during their 

migration period.  

NMFS proposed critical habitat for Puget Sound steelhead January 14, 2013 (78 Federal Register 9). 

Critical habitat, as proposed, does not include Lake Union, the Lake Washington Ship Canal, or Lake 

Washington. The closest proposed freshwater critical habitat in WRIA 8 is the Cedar River, over 10 

miles upstream of the project area. 

State Priority Habitats and Species 

The WDFW Priority Habitats and Species (PHS) online mapping shows only one state priority species, 

the Pacific pond turtle, as potentially occurring within 0.5 mile of the project site. The PHS mapping for 

this species occurrence is at a broad (quarter-township) scale. This turtle species is shy and easily 

disturbed. The project area does not provide shallow water, basking sites, or other habitat features 

needed to support this species (Larsen, 1997).  

ESA observed one state monitor species, great blue heron, using the abandoned dock in the project area 

as a perching site. State monitor species are not considered Species of Concern, but they are monitored 

for status and distribution. They are managed by WDFW to prevent them from becoming endangered, 

threatened, or sensitive. While great blue herons use the project area for resting and likely foraging, no 

breeding habitat is present.  Purple martins are listed as a candidate species by WDFW.  There are no 

documented occurrences of purple martins or other species known to frequently perch or nest on piles 

or bridge structures. 

Applicable Regulations 

The City of Seattle regulates Fish and Wildlife Habitat Conservation Areas (FWHCA) through the City’s 

critical areas code (Seattle Municipal Code [SMC] 25.09).  FWHCAs include Type 1 shorelines such as 

Lake Union. SMC 25.09.200 provides development standards for parcels containing FWHCAs.  

The City regulates the removal of street trees (SMC 25.11).  The City standards for improvements in 

street rights-of-way include the preservation or planting of trees as part of the public infrastructure 

(City of Seattle, 2010b). 
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The WDFW provides management recommendations for activities affecting state-designated priority 

species and habitats.  SDOT will obtain a Hydraulic Project Approval (HPA) for in-water work. 

The U.S. Fish and Wildlife Service and National Marine Fisheries Service regulate activities that may 

affect species listed under the federal Endangered Species Act. The project is undergoing formal 

Section 7 consultation in compliance with the Act.   

Impacts 

The project requires in-water work, resulting in potential impacts to fish and other aquatic species in 

Lake Union that would be minimized through the use of BMPs. Because the project area is already 

developed and contains little native wildlife habitat, impacts to vegetation and wildlife resulting from the 

project would be minimal. This section discusses the construction-related and operational impacts of the 

project, and measures to avoid and minimize impacts.  

Construction Impacts 

A listing of the potential types of impacts that could occur during construction of the project are listed 

below, followed by further discussion of each type of impact: 

Aquatic Habitat 

 Degradation of shoreline habitat from project clearing and grading; 

 Harm to fish during installation and operation of sediment curtains; 

 Direct injury or mortality of fish from in-water equipment; 

 Turbidity and sedimentation during construction;   

 Resuspension of potentially contaminated sediments; and 

 In-water noise and vibration during construction. 

Terrestrial Habitat 

 Temporary increase in noise and disturbance during construction;  

 Effects on water-associated species; and 

Aquatic Habitat  

Substantive in-water work (below OHWM) will occur in wetted portions of Lake Union. These activities 

have the potential to impact fish and other aquatic life due to direct physical disturbance, noise, 

vibration, and habitat alteration.  Potential impacts are as follows: 
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Installation and Operation of Sediment Curtains: The installation of a primary sediment curtain 

around the entire in-water work area in Lake Union, and the installation of smaller secondary curtains 

around individual in-water work areas, may result in harm or mortality to fish, if they are present in the 

work area. Fish removal from within the primary sediment curtain is not feasible due to water depths 

and numerous existing in-water piles and structures within the wetted portions of the project site under 

the existing bridge. 

Bull trout are not anticipated to be present in the project area during construction. The anticipated 

densities of juvenile Chinook and steelhead within the area to be isolated are expected to be small, 

based upon the timing of curtain installation and the poor quality habitat within the area to be isolated 

(including shallow nearshore habitats with overwater structure, armored shorelines, and no natural 

shoreline vegetation). 

Direct Injury or Mortality from In-water Equipment: During the installation process, drilled 

shafts will be lowered vertically onto the lake bed. This process could injure, kill, or entrain fish. 

However, the number of such fish is expected to be low, likely on the order of a few individuals.   

Turbidity and Sedimentation: Construction of a new bridge and deconstruction of the existing 

bridge could potentially lead to the suspension or entrainment of sediment, some of it potentially 

contaminated, into the water column. In-water construction activities that could result in short-term 

water quality degradation include the application of a sand barrier layer prior to drilled shaft installation, 

installation and removal of temporary piles, installation of permanent piles, and removal of existing piles. 

These activities may resuspend existing sediments. Sedimentation is a concern since it can degrade 

spawning habitat, increase scour potential, degrade rearing habitat, and alter the structure of riparian 

vegetation. Suspended sediment has been shown to change salmon behavior and can cause mortality if 

turbidity concentrations are high. The sublethal effects of turbidity generally include salmon avoidance 

and redistribution, reduced feeding and growth, respiratory impairment, reduced tolerance to disease 

and toxicants, and physiological stress.  

Small numbers of fish, including federally-listed fish (juvenile Chinook and steelhead), are anticipated to 

be present within the primary sediment curtain during construction. It is anticipated that increased 

turbidity will temporarily affect water quality extending from the site of each lake bed disturbing activity 

to a maximum distance of up to 150 feet from the activity. However, due to the use of primary and 

secondary turbidity curtains, increased turbidity will likely be confined to a much smaller area. There is 

no suitable spawning habitat for Chinook salmon, steelhead, or bull trout. The direct effects related to 

sedimentation and turbidity are considered insignificant due because they will be short-term and 

episodic.  Other species such as stickleback and other non-game fish and game fish that may use these 

areas for spawning would be precluded from doing so by the silt curtain. 

Soils disturbed during construction could provide a chronic source of erosion and sedimentation if not 

properly stabilized following construction. The project area is heavily developed, with little exposed soil 

in current conditions. Furthermore, the HPA for the proposed action is anticipated to require that 

within seven days of project completion, all disturbed areas must be protected from erosion using 

vegetation or other means and all revegetation must be completed within one year. These measures will 

reduce the effects from increased erosion and sedimentation to discountable levels for aquatic species.  
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Resuspension of Contaminated Sediments: In-water construction activities that could result in the 

short-term resuspension of potentially contaminated sediments include the installation of a sand barrier 

layer prior to in-water work activities, drilled shaft installation, installation and removal of temporary 

piles, installation of permanent piles, and removal of existing piles.   

It is possible that the resuspension of sediments could lead to concentrations of chemicals that are toxic 

or harmful to fish. The area of chemical exposure will be small, limited to the area around a drilled shaft 

or pile being installed or removed. The sand layer application should reduce resuspension of sediments, 

but its effect cannot be quantified without field monitoring and verification. Overall, individual fish could 

be adversely affected by chemical desorption from sediments resuspended by construction activities in a 

very small section of the action area. 

In-water Noise and Vibration: In-water construction activities will occur, but no impact pile driving 

will occur during the project. The in-water construction element that would likely produce the highest 

in-water noise levels is vibratory pile installation or removal.  Studies in a California river and along the 

Oregon coast found that noise from vibratory pile installation was not measurable above background 

noise; the sound produced by vibratory pile driving is short in duration; and salmon show an avoidance 

response to only a short range of the total sound environment (Reyff, 2006; Carlson, 2001).  Therefore, 

the use of vibratory hammers for pile installation is not likely to have a significant impact on migrating 

fish.  

Other noise sources would include standard construction equipment such as dump trucks, cranes, 

backhoes, graders, and pavers. These sources will not cause in-water noise of a level capable of affecting 

aquatic species.  

Terrestrial Habitat 

Construction Noise and Disturbance: Construction of the project would occur over a period of 

24 months. Use of heavy construction equipment would increase the level of noise and visual 

disturbance in the area over this timeframe. No blasting or impact pile driving would occur. Use of 

nighttime lighting, which is anticipated, could also increase disturbance of wildlife.   

Noise from heavy construction equipment is anticipated to affect areas within approximately 1,800 feet 

of the project site. The increased noise and human activity may cause wildlife to avoid the area during 

construction. However, wildlife species that use the project area are already exposed to noise and 

human activity, and they are likely to resume using the area after construction is complete. 

The project site is not located near any large areas of intact terrestrial habitat that would be disturbed 

by construction. Parks and greenspaces that provide significant wildlife habitat, such as St. Mark's 

Greenbelt and Volunteer Park, are located east of Interstate 5.   

Impacts to Water-Associated Species: Species such as geese, ducks, cormorants, herons, martins, 

and swallows that may use the project area will likely avoid it during construction, as discussed above. 

The project area represents a small portion of the habitat available on Lake Union for these species.  
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Temporary water quality impacts discussed above for aquatic species could also affect diving birds such 

as cormorants if they are present in the project area during construction. However, birds are likely to 

avoid the area during construction due to noise and visual disturbance, and impacts are unlikely.   

Permanent Changes in Habitat: The project would result in minor changes to vegetation in the 

project area. A few street trees and shrubs in planter strips near the existing bridge would be removed 

at both the north and south bridge approaches (see Photos 7 through 10), in addition to invasive species 

as a result of shifting the bridge and walkway waterward (Photos 3, 5 and 6). The affected vegetation 

consists mostly of nonnative or ornamental plant species, in addition to the street trees. These changes 

could have a minor effect on wildlife such as birds in the project area that may use the vegetation as part 

of larger foraging areas, and will result in a small net reduction in the areal coverage of shoreline 

vegetation. The affected riparian vegetation and street trees would be replaced as part of the project.  

Removal of the bridge substructure and kayak dock would also have a minor effect on birds that may 

use these structures. For example, Canada geese use the launch pad as a resting area, and pigeons may 

roost under the bridge. These structures would be replaced and wildlife use could resume following 

project construction.  

Operational Impacts 

This section discusses the following types of impacts that could occur as a result of operation of the 

project: 

Aquatic Habitat 

 Changes to water quality and water quantity from stormwater runoff;  

 Degradation of shoreline habitat from project clearing and grading; 

 Overwater shading impacts from a slightly wider bridge footprint; and  

 Potential alterations to predation patterns resulting from changes in the area and number of in-

water vertical structures. 

Terrestrial Habitat 

 Slightly reduced shoreline vegetation habitat; 

 Changes in habitat structure due to potential mitigation activities.  

Aquatic Habitat 

Stormwater Runoff and Water Quality: The new bridge will be seven feet wider than the existing 

bridge to accommodate a cycle track. However, the project will result in a 0.32-acre reduction in 

pollution-generating impervious surface (PGIS) within the project area. Stormwater from the existing 

bridges and road approaches is not currently treated. The project will provide basic stormwater 
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treatment for runoff from all new and existing PGIS in the project area. Based on stormwater modeling, 

the pollutant loading in stormwater runoff from the completed project is expected to remain essentially 

unchanged, with only a minimal chance of increasing. Project-wide water quality impacts would likely be 

either positive or insignificant (ESA, 2014).  

Removal of all of the existing wooden creosote-treated piles composing the pier protection system for 

the existing bridge will remove a source of contaminants from Lake Union and would therefore result in 

an improvement in the water quality of the lake. 

Effects on Water Quantity and Flow Regime: Lake Union classified as a flow-exempt water body 

according to Ecology and the SDOT Stormwater Manual; therefore, no flow control is required. At the 

project site, the lake levels are controlled and maintained at the Ballard Locks. For these reasons, no 

effects to flow regime will result from discharge of stormwater to the lake.  

Clearing and Grading of Shoreline Vegetation: Clearing of shoreline vegetation can indirectly 

affect aquatic species as a result of decreased habitat suitability and riparian complexity. However, the 

vegetation on the heavily developed project site is limited to some herbaceous and shrub vegetation, 

with a few scattered trees. These vegetation elements were planted for landscaping value, as opposed to 

being naturally recruited, and the value for aquatic habitat is limited to non-existent.  However, the 

project will result in a small net reduction in the areal coverage of shoreline vegetation. 

Shading and Habitat Complexity: Studies suggest that the juvenile salmonids respond to in-water 

and over-water structures by changing their migration rates or migration routes. This is particularly true 

for Chinook salmon (Celedonia et al., 2008a, 2008b, 2009). Changes in migratory behavior may (1) 

cause fish to occupy areas or migrate through areas that are more or less productive than the habitats 

they would otherwise occupy, (2) require different levels of energy expenditure, and (3) subject the fish 

to more or less viable survival conditions such as changes in predation potential or water quality.  

The data suggest that migration behavior could be affected by two primary mechanisms related to 

changed habitat conditions: (1) alteration or disruption of physical structures (structural complexity) 

within the water column, and (2) increased or altered shading patterns of new over-water structures. 

Effects are likely to be most pronounced for juvenile salmon, which generally exhibit an affinity for 

shoreline areas during outmigration.  

The fewer and more-widely-spaced in-water columns of the proposed permanent bridge structures are 

expected to reduce the habitat complexity in the immediate area of the bridge (Table 1). This change 

would diminish the quality of habitat for smallmouth bass (a predator of salmonids) and reduce both 

predator and prey habitat provided by the permanent bridge structures. Studies indicate that juvenile 

salmonids do not generally utilize shoreline habitat where overwater structures are present.  
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Table 2. Changes to In-water Habitat Complexity Under Bridge  

Bridge Structure 
Number of In-water 

Piers/Piles 

Number of 

Creosote-

Treated Piles 

Approximate Total 

Area of In-water Piers 

(Square Feet) 

Existing West Bridge  162 162 286 

Existing East Bridge  58 0 102 

Total Existing 220 162 388 

Proposed New Bridge 12 0 629 

Walkway Supports 15 0 21 

Total New 27 0 650 

Change from Existing to New -193 -162 262 

 

Factors that influence the extent of in-water shade include the width of the new bridge decks, the over-

water height of the new bridge decks, light diffraction around the structure, light refraction in water, and 

the spatial alignment of the structures in relation to the path of the sun. The proposed project also 

includes the temporary removal of the floating walkway during construction and the reinstallation of the 

walkway along a new alignment approximately 10 feet west of its present location.  Changes to in-water 

shading resulting from the new bridge or reconfigured walkway could alter the distribution and density 

of aquatic macrophytes, which in turn may affect fish migration behaviors.  

Significant effects on the migration of juvenile salmonids are not expected to result from this project for 

several reasons. First, the amount of additional shading from the new bridge would be relatively small. 

The amount of existing overwater structure from the existing bridge structures is 23,200 square feet. 

The new bridge will provide 26,800 square feet of permanent overwater shading, an increase of 3,600 

square foot (approximately 15 percent of existing overwater area). However, the new bridge will be 

slightly higher in the center and slightly lower on either end, allowing a similar amount of light 

penetration under the bridge.  The reinstallation of the floating walkway will not increase the amount of 

overwater coverage or shading created by the existing walkway, but it will result in a change from the 

current condition.  The light/dark boundary will be relocated approximately 10 feet waterward (west) of 

the existing shade line.  In the event the City cannot reinstall the floating walkway as a result of federal, 

state or local permitting constraints, changes or impacts with this structure would not occur and the 

light/dark boundary line will remain effectively the same as the existing condition. 

Habitat conditions under the existing bridge are poor, and studies have indicated that Chinook do not 

generally utilize shoreline overwater habitats of Lake Union. Concrete waste and riprap make up most 

of the substrate under the bridge, with several hundred vertical piles, no native aquatic macrophytic 

vegetation, and likely degraded water quality. These degraded habitat conditions do not provide the 

functions to support rearing or migrating Chinook salmon or steelhead. Although post-project 

conditions will be improved, with fewer piles, better quality substrate, and improved water quality, the 

conditions to support migrating or rearing salmonids will still not be present. 
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Terrestrial Habitat 

Changes in Habitat Structure due to Mitigation Activities. It is possible that the abandoned pier 

adjacent to the project site may be removed as part of this project impacts. The pier is used by birds as 

a resting area, and its removal would slightly decrease the availability of this type of habitat in the area. 

However, the shoreline of Lake Union is heavily developed with docks, piers, and other structures that 

provide abundant resting habitat, and the loss of the dock would not pose a significant impact to birds 

using the lake. Removal of old creosote-treated pilings should actually improve habitat by reducing a 

source of water and sediment pollution.   

Mitigation Measures  

Numerous Best Management Practices (BMPs), described below, have been incorporated into the 

proposed project to avoid and minimize short-term and long-term impacts to fish and wildlife habitats in 

the project vicinity. With these measures in place, the project would have minimal impacts to 

vegetation, fish, and wildlife, and could improve water quality in the project area thus benefitting these 

resources.  

Erosion and Sediment Control 

 Implement construction phasing that minimizes the amount of earthwork that exposes the 

ground surface to erosion. 

 Implement a Temporary Erosion and Sediment Control (TESC) plan including sediment-

control BMPs such as silt fences, check dams, sediment traps, sedimentation basins, and 

flocculation methods. 

 Use erosion-control practices (seeding, mulching, soil conditioning with polymers, use of 

geo-synthetics, sod stabilization, erosion-control blankets, vegetative buffer strips, and 

preservation of trees with construction fences).  

 Use construction entrances, exits, parking areas, and wheel wash stations as appropriate to 

reduce tracking sediment onto public roads. 

 Perform routine inspections of erosion-control and sediment-control BMPs and subsequent 

BMP maintenance. 

 Implement construction BMPs to control dust and limit impacts to air quality. 

Contaminated Materials Handling 

 All contaminated or potentially contaminated project excavation spoils and waste 

material (e.g., removed creosote-treated piles) will be isolated from the lake once 

removed, tested in accordance with applicable guidelines, and disposed of in a 

licensed waste facility or other appropriate site pursuant to applicable regulations. 

In-Water Work 

 No in-water will occur until a primary containment curtain is installed around the entire 

project area. 
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 Prior to activities that involve physical disturbance of the lake bed, the work area will be 

further isolated with a smaller, secondary sediment curtain, installed as close to the work 

area as feasible.   

 Prior to activities that involve physical disturbance of the lake bed, one to two feet of clean 

sand will be placed around the work area to minimize re-suspension of potentially 

contaminated materials.  

 A debris containment system will be installed prior to demolition of the existing bridge 

structures, in order to minimize or eliminate debris falling into Lake Union. 

 The project will not use impact pile driving, in order to minimize in-water noise and 

vibration.  

 Work within Lake Union will require a Hydraulic Project Approval (HPA) from the 

Washington Department of Fish and Wildlife (WDFW). The project will comply with all 

permit conditions to minimize impacts on aquatic resources.  

Clearing/Vegetation Removal 

 High-visibility construction fencing will be installed to define the perimeter of the work area 

and protect sensitive areas from construction related impacts. 

 Replace all trees removed at a minimum 1:1 ratio in accordance with City of Seattle 

street tree planting guidelines. All temporarily cleared vegetation will be replanted 

with native species following construction. 

 Clearly mark the limits of construction and protect vegetation remaining outside of 

these limits.  Protect street trees as required by City code.  

Stormwater Pollution/Spill Prevention 

 A Spill Prevention Control and Countermeasure (SPCC) plan will be implemented. Elements 

of this plan will satisfy all pertinent requirements set forth by federal, state, and local laws 

and regulations. 

 All vehicles operated within the project area will be inspected daily for fluid leaks before 

leaving the vehicle staging area. Any leaks detected will be repaired before the vehicle 

resumes operation. When not in use, all vehicles will be stored in the staging areas or 

stored with spill containment pans or pads.  

 All mechanical equipment will be fueled at least 50 feet from Lake Union. All equipment will 

be inspected daily for fluid leaks. Spill response equipment will be on-site for potential fluid 

leakage. 

Staging Areas 

 All staging and stockpile areas will be limited to paved or gravel right-of-way.  

 Staging areas will be located in areas that will prevent the potential of contamination of Lake 

Union. Servicing and refueling of vehicles will not occur in areas that reduce potential spills 
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of petroleum and hydraulic fluids in sensitive areas. Additionally, drip pans will be fitted with 

absorbent pads and placed under all equipment being fueled. 

Other Construction Activities 

 Any use of wet concrete will include provisions for allowing adequate time and protection 

of material to allowing adequate curing before coming into contact with water. No wet or 

curing concrete will be allowed to come in contact with the waters of Lake Union. 

 Nighttime lighting will be directed toward active work areas only during construction to 

minimize disturbance of wildlife in Lake Union 

Significant Unavoidable Adverse Impacts  

With implementation of the mitigation measures described in the previous section, the project would 

not have significant unavoidable adverse impacts on vegetation or terrestrial birds and wildlife.  The 

project will result in a small net overall decrease of shoreline vegetation.  In addition, if the abandoned 

pier and pilings are removed, fewer perching spots would be available in the immediate project area for 

birds.  

A limited number of individual fish may be injured or killed from direct physical contact with 

construction equipment, entrainment within a drilled shaft casing, or sedimentation from construction 

activities including sand layer installation. These potential impacts are unavoidable because of the in-

water work required to replace the bridge. 

The temporary suspension of some sediment in Lake Union is an unavoidable adverse impact of the 

project, but is limited to periods of active in-water construction.  Operation of the project would not 

result in an increase in sediment in the lake, and will result in improved stormwater quality entering the 

lake. 
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6.6 Groundwater 

No continuous impermeable layers were encountered during geotechnical investigations, 
suggesting that the ground water level on either side of the bridge is the same as Lake 
Union.  Lake Union water surface level is controlled by the Hiram Chittenden Locks and 
therefore, groundwater level fluctuates between elevation 16.75 and 18.75 feet (NAVD 
88).  Any contaminated soils will be transported to an approved disposal facility.  
Associated contaminated groundwater will be collected and treated prior to discharge to 
Lake Union.  A King County Wastewater Discharge permit would be required if the 
contractor elects to discharge to the sanitary sewer system.   

7 Environmental Consequences 

7.1 Comparison of Alternatives 

Source pollutants on site are due to traffic for both build and no-build alternatives.  
Pollutants from traffic include but are not limited to oil, dissolved metals, and 
hydrocarbons.  

The consequences of not replacing the bridge are worse than if the bridge were to be 
replaced.  In the current condition, stormwater runoff from Fairview Avenue North is a 
source of pollution; stormwater runoff enters Lake Union without mitigation or treatment.  
Contamination in the lakebed has existed for nearly 100 years since the coal plant was 
operational.  Replacing the bridge with a new bridge provides the opportunity to add 
water quality treatment facilities, remediate the contaminated lake bed, and remove 
debris that currently exists under the bridge.  Flow control is not an issue since Lake 
Union is close enough to discharge without eroding a downstream river or creek.  The 
final condition of the project would be an improved condition over existing.  No changes 
in the watershed would occur.  The overall impervious area is increases by 0.05 acres.  
The source pollutants are the same except water quality treatment will be provided.  The 
Contractor will be required to follow the requirements of the NPDES permit to mitigate 
construction pollution. 

pH testing results should be between 6.5 and 8.5.  It is anticipated that concrete work 
from constructing the piles and abutments of the new bridge is a risk for altering the pH 
of the water below the bridge. 

7.2 Conservation and Mitigation 

Conservation 

The Built condition will provide water quality treatment using water quality vaults.  Basic 
treatment requires the removal of 80% total suspended solids (TSS) from stormwater 
prior to discharging to Lake Union.  TSS consists of sediment from runoff from roads and 
exposed soil and other sources.  Each facility will consist of a water quality vault with 
filter cartridges to provide removal of TSS.  See Appendix A – Drainage Basin Figures 
for proposed basin areas and water quality flows.   
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To prevent sediment and other pollutants from contaminating Lake Union, temporary 
BMPs will be installed during construction.  

The contractor will be required to submit a SWPPP which includes a TESC and SPCC 
Plan the will provide detailed measures for prevention, containment, and treatment of 
pollutants during construction.  Monitoring of the discharge thresholds required for 
NPDES compliance.  Samples will be taken at the point of compliance, which is within a 
radius of 150 feet. 

Because Lake Union is classified by WSDOE under Section 303(d) of the Clean Water 
Act as a Category 5 pollutant for phosphorus, lead, aldrin, and fecal coliform bacteria, 
the contractor will provide additional BMPs to target these specific pollutants.  However, 
these pollutants are not anticipated during construction of the project.   

Numerous Best Management Practices (BMPs), described below, have been 
incorporated into the proposed project to avoid and minimize short-term and long-term 
impacts to water quality.  With these measures in place, the project would have minimal 
impacts to vegetation, fish, ground water, and wildlife, and could improve water quality in 
the project area thus benefitting these resources.  

Erosion and Sediment Control 

• Implement a Temporary Erosion and Sediment Control (TESC) plan, including 
sediment-control BMPs such as silt fences, check dams, sediment traps, 
sedimentation basins, and flocculation methods. 

• Use erosion-control practices (seeding, mulching, soil conditioning with polymers, use 
of geo-synthetics, sod stabilization, erosion-control blankets).  

• Use construction entrances, exits, and parking areas that reduce tracking sediment 
onto public roads. 

• Perform routine inspections of erosion-control and sediment-control BMPs and 
subsequent BMP maintenance. 

• Implement construction BMPs to control dust and limit impacts to air quality. 

Contaminated Materials Handling 

• All contaminated or potentially contaminated project excavation spoils and waste 
material (e.g., removed creosote-treated piles) will be isolated from the lake once 
removed, tested in accordance with applicable guidelines, and disposed of in a 
licensed waste facility or other appropriate site pursuant to applicable regulations. 

Dewatering 

• Dewatering of the construction area around piles and abutments may be necessary to 
prevent pH increase during construction.  Another idea is to isolate the water there 
and chemically treat it until the pH is within a normal range. 
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In-Water Work 

• No in-water will occur until a primary containment curtain (silt curtain) is installed 
across the lake waters adjacent to the entire project area. 

• Prior to activities that involve physical disturbance of the lakebed, the work area will 
be further isolated with a smaller, secondary sediment curtain or coffer dam, installed 
as close to the work area as feasible.   

• Prior to activities that involve physical disturbance of the lakebed, one to two feet of 
clean sand will be placed around the work area to minimize re-suspension of 
potentially contaminated materials.  

• A debris containment system will be installed prior to demolition of the existing bridge 
structures, in order to minimize or eliminate debris falling into Lake Union. 

• The project will not use impact pile driving, in order to minimize in-water noise and 
vibration.  

• Existing piles including creosote piles will be removed and capped two feet below the 
mudline.   

Stormwater Pollution/Spill Prevention 

• A Spill Prevention Control and Countermeasure (SPCC) plan will be implemented.  
Elements of this plan will satisfy all pertinent requirements set forth by federal, state, 
and local laws and regulations. 

• All vehicles operated within the project area will be inspected daily for fluid leaks 
before leaving the vehicle staging area.  Any leaks detected will be repaired before 
the vehicle resumes operation.  When not in use, all vehicles will be stored in the 
staging areas or stored with spill containment pans or pads.  

• All mechanical equipment will be fueled at least 50 feet from Lake Union.  All 
equipment will be inspected daily for fluid leaks.  Spill response equipment will be on-
site for potential fluid leakage. 

Staging Areas 

• All staging and stockpile areas will be limited to paved or gravel right-of-way.  

• Staging areas will be located in areas that will prevent the potential of contamination 
of Lake Union.  Servicing and refueling of vehicles will not occur in areas that reduce 
potential spills of petroleum and hydraulic fluids in sensitive areas.  Additionally, drip 
pans will be fitted with absorbent pads and placed under all equipment being fueled. 

  

O:\60837\Analysis\Task 5 - Environmental\Task 5.4 - Water Quality DR\Draft Fairview Water Resources Technical 
Memorandum_V2b.docx 
Printed 3/12/2014 

 

  



Fairview Avenue North Bridge Project DRAFT 
Water Resources Technical Memorandum Page 17 

Turbidity and pH: 

• Any use of wet concrete will include provisions for allowing adequate time and 
protection of material to allowing adequate curing before coming into contact with 
water.  No wet or curing concrete will be allowed to come in contact with the waters of 
Lake Union.  pH will be monitored throughout construction. 

• The contractor will test discharged water during construction at least weekly.  At each 
inspection the contractor will inspect the site conditions and BMPs to determine if 
additional BMPs are needed or if any are to be replaced.  Water samples shall be 
taken and tested for turbidity, transparency, and pH by a Certified Erosion and 
Sediment Control Lead (CESCL).  The CESCL shall maintain a log book to record 
erosion control methods and test results.  Test results will be shared with WSDOE for 
review. 

Mitigation Measures 

The project is essentially self-mitigating by the removal of creosote piles and debris 
under the bridge and by providing water quality treatment.  

• Existing creosote and concrete piles will be removed capped two feet below the mud 
line and disposed at an approved facility. 

• Sand layer will be placed within the in-water work area to minimize re-suspension of 
potentially contaminated materials. 

• A GULD approved Water Quality treatment vault is proposed to provide basic 
treatment by removing at least 80% of the TSS.   
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8 APPENDICES 

Appendix A – Drainage Basin Figures 

Figure A1 – Existing Drainage Basins 

Figure A2 – Proposed Drainage Basins 

Appendix B – Water Quality Calculations 

Basin A WQ Calculations 

Basin B WQ Calculations 

Appendix C – Critical Areas Map 

Appendix D – Preliminary Bridge Plan and Profile 
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————————————————————————————————— 
MGS FLOOD 

PROJECT REPORT 
Program Version: MGSFlood 4.12 
Program License Number: 200610003 
Run Date: 01/06/2014 9:43 AM 
 ————————————————————————————————— 
Input File Name:  Fairview Ave Bridge North Basin A.fld 
Project Name:   55928 Fairview 
Analysis Title:   Water Quality Catch Basin 
Comments:       CB treatment for BASIN A (most contributing area) 
———————————————— PRECIPITATION INPUT ———————————————— 

Computational Time Step (Minutes):  15 

Extended Precipitation Timeseries Selected 
Climatic Region Number:  42 

Full Period of Record Available used for Routing 
Precipitation Station :  99003805 Seattle 38 in_5min 10/01/1939-10/01/2097 
Evaporation Station   : 991038 Seattle 38 in MAP 
Evaporation Scale Factor   : 0.750 

HSPF Parameter Region Number: 1 
HSPF Parameter Region Name  :  USGS Default 

 ********** Default HSPF Parameters Used (Not Modified by User) *************** 

********************** WATERSHED DEFINITION *********************** 

----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 

 ---------- Subbasin : Subbasin 1 ----------  
 -------Area(Acres) -------- 

Till Forest  0.470 
Till Pasture  0.000 
Till Grass  0.000 
Outwash Forest   0.000 
Outwash Pasture  0.000 
Outwash Grass  0.000 
Wetland  0.000 
Green Roof  0.000 
User 2  0.000 
Impervious  0.000 
---------------------------------------------- 
Subbasin Total  0.470 

----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 



 ---------- Subbasin : Subbasin 1 ----------  
 -------Area(Acres) -------- 

Till Forest  0.000 
Till Pasture  0.000 
Till Grass  0.000 
Outwash Forest   0.000 
Outwash Pasture  0.000 
Outwash Grass  0.000 
Wetland  0.000 
Green Roof  0.000 
User 2  0.000 
Impervious  0.470 
---------------------------------------------- 
Subbasin Total  0.470 

************************* LINK DATA ******************************* 

----------------------SCENARIO: PREDEVELOPED 
Number of Links:  0 

************************* LINK DATA ******************************* 

----------------------SCENARIO: POSTDEVELOPED 
Number of Links:  1 

------------------------------------------ 
Link Name: New Copy Lnk1 
Link Type:  Copy 
Downstream Link: None 

**********************FLOOD FREQUENCY AND DURATION STATISTICS******************* 

----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
Number of Links:  0 

----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
Number of Links:  1 

 ***********Water Quality Facility Data *************  

----------------------SCENARIO: PREDEVELOPED 

Number of Links:  0 



----------------------SCENARIO: POSTDEVELOPED 

Number of Links:  1 

********** Link: New Copy Lnk1 ********** 

 15-Minute Timestep, Water Quality Treatment Design Discharge 
 On-line Design Discharge Rate (91% Exceedance):  0.07 cfs 
 Off-line Design Discharge Rate (91% Exceedance):  0.04 cfs 

 Infiltration/Filtration Statistics-------------------- 
 Total Runoff Volume (ac-ft):  199.46 
 Total Runoff Infiltrated (ac-ft):  0.00,  0.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00% 



 



————————————————————————————————— 
MGS FLOOD 

PROJECT REPORT 
Program Version: MGSFlood 4.12 
Program License Number: 200610003 
Run Date: 01/06/2014 9:30 AM 
 ————————————————————————————————— 
Input File Name:  Fairview Ave Bridge North Basin B.fld 
Project Name:   55928 Fairview 
Analysis Title:   Water Quality Catch Basin 
Comments:       CB treatment for BASIN B (most contributing area) 
———————————————— PRECIPITATION INPUT ———————————————— 

Computational Time Step (Minutes):  15 

Extended Precipitation Timeseries Selected 
Climatic Region Number:  42 

Full Period of Record Available used for Routing 
Precipitation Station :  99003805 Seattle 38 in_5min 10/01/1939-10/01/2097 
Evaporation Station   : 991038 Seattle 38 in MAP 
Evaporation Scale Factor   : 0.750 

HSPF Parameter Region Number: 1 
HSPF Parameter Region Name  :  USGS Default 

 ********** Default HSPF Parameters Used (Not Modified by User) *************** 

********************** WATERSHED DEFINITION *********************** 

----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 

 ---------- Subbasin : Subbasin 1 ----------  
 -------Area(Acres) -------- 

Till Forest  0.750 
Till Pasture  0.000 
Till Grass  0.000 
Outwash Forest   0.000 
Outwash Pasture  0.000 
Outwash Grass  0.000 
Wetland  0.000 
Green Roof  0.000 
User 2  0.000 
Impervious  0.000 
---------------------------------------------- 
Subbasin Total  0.750 

----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 



 ---------- Subbasin : Subbasin 1 ----------  
 -------Area(Acres) -------- 

Till Forest  0.000 
Till Pasture  0.000 
Till Grass  0.000 
Outwash Forest   0.000 
Outwash Pasture  0.000 
Outwash Grass  0.000 
Wetland  0.000 
Green Roof  0.000 
User 2  0.000 
Impervious  0.750 
---------------------------------------------- 
Subbasin Total  0.750 

************************* LINK DATA ******************************* 

----------------------SCENARIO: PREDEVELOPED 
Number of Links:  0 

************************* LINK DATA ******************************* 

----------------------SCENARIO: POSTDEVELOPED 
Number of Links:  1 

------------------------------------------ 
Link Name: New Copy Lnk1 
Link Type:  Copy 
Downstream Link: None 

**********************FLOOD FREQUENCY AND DURATION STATISTICS******************* 

----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
Number of Links:  0 

----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
Number of Links:  1 

 ***********Water Quality Facility Data *************  

----------------------SCENARIO: PREDEVELOPED 

Number of Links:  0 



----------------------SCENARIO: POSTDEVELOPED 

Number of Links:  1 

********** Link: New Copy Lnk1 ********** 

 15-Minute Timestep, Water Quality Treatment Design Discharge 
 On-line Design Discharge Rate (91% Exceedance):  0.11 cfs 
 Off-line Design Discharge Rate (91% Exceedance):  0.06 cfs 

 Infiltration/Filtration Statistics-------------------- 
 Total Runoff Volume (ac-ft):  318.29 
 Total Runoff Infiltrated (ac-ft):  0.00,  0.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00% 
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